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APPENDIX   O. 


IMPROVEMENT  OF  SABINE  PASS  AND  BLUE  BUCK  BAR,  AND  OF  SABINB 
AND  NECHES  RIVERS,  TEXAS. 


BBPORTOF  CAPTAIN  WILLI  A, \f  IT.  HEUFR,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1883,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Sabine  Pass  and  Blae  Buck  Bar,  Texas.  |  3.  Necbcs  River,  Texas. 

2.  SabiDe  River,  Texas. 


United  States  Enoinebr  Office, 

New  OrleanSy  La.y  July  3,  1883. 
General  :  I  have  the  houor  to  forward  herewith  my  animal  reports 
of  the  river  and  harbor  improvements  ander  my  charge  for  the  fiscal 
year  eoding  June  30, 1883. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 


Brig.  Gen.  H.  G.  Wright, 
Chief  ofEnffineerSj  U.  8.  A. 


Captain  of  ijngineers^ 


Oi. 

IMPROVEMENT  OF  SABINE  PASS  AND  BLUE  BUCK  BAR,  TEXAS. 

For  the  purpose  of  securing  deeper  water  over  the  bar  at  this  place, 
a  channel  of  12  feet  in  depth  and  75  feet  in  least  width  was  dredged 
through  it  in  1878.  This  channel  was  not  self-maintaining,  and  a  sec- 
ond channel  was  afterwards  dredged  on  about  the  same  line  as  the  first. 
This  cut  soon  refilled.  Experiment  and  observation  showed  that  a 
dredged  channel  could  not  be  maintained,  except  by  constant  dredging 
at  a  heavy  expense.  After  a  complete  survey  of  the  pass  and  a  carefiil 
study  of  the  currents,  tides,  and  all  physical  data  available,  the  ques- 
tion of  obtaining  a  channel  by  the  construction  of  jetties  was  consid- 
ered. A  report,  project,  and  estimate  of  cost  was  made  in  1882  by  Cap- 
tain Heaer,  the  engineer  then  in  charge  of  the  work.  The  project  wa» 
referred  to  a  Board  of  Engineers  for  Fortifications  and  River  and  Har- 
bor Improvement  for  examination  and  report,  all  of  which  was  trans- 
mitted to  Congress  March  28, 1882,  and  printed  as  House  Ex.  Doc  147^ 
Forty -seventh  Congress,  first  session. 
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The  proposed  plan  was  estimated  to  cost  over  $3,000,000.  It  contem- 
plated the  construction  of  two  jetties,  each  nearly  4  miles  in  lengtli,  to 
concentrate  and  confine  the  water,  and  thus  produce  a  scour  sufficient 
to  maintain  a  channel  when  once  established. 

On  August  2,  1882,  Congress  appropriated  $150,000  for  improving 
Sabine  Pass  and  Blue  Buck  Bar,  Texas.  This  amount,  together  with 
balances  left  from  former  appropriations,  $151,296,  gave  us  about 
$300,000  with  which  to  commence  the  new  project. 

In  September,  1882,  proposals  were  invited  by  advertisement,  and  in 
October  following  the  work  was  let  by  contract  to  the  lowest  responsi- 
ble bidder  to  build  about  $290,000  worth  of  jetty ;  the  specifications 
giving  all  information  ueceSvsary  to  bidders,  and  requiring  them  to  state 
the  price  per  cubic  yard  for  brush  mattresses,  and  of  stone  i>er  ton,  pat 
in  place  in  the  work. 

The  contract  was  awarded  to  F.  A.  Hyatt  &  Co.,  of  Texas,  and  as  a 
work  of  this  magnitude  required  a  considerable  plant,  estimated  to 
cost  about  $50,000,  they  were  given  until  January  1,  1883,  as  the  time 
at  which  the  work  of  actually  building  a  part  of  the  jetty  was  to  com- 
mence, and  their  contract  was  to  expire  not  later  than  December  1, 
1883,  or  as  much  earlier  as  they  could  build  $290,000  worth  of  jetty. 

The  west  jetty  was  commenced  early  in  January,  and  though  much 
time  has  since  been  lost  in  consequence  of  bad  weather  and  numeroas 
other  delays,  the  progress  thus  far  has  been  quite  satisfactory,  and  has 
resulted  in  building  the  foundation  of  the  west  jetty  from  the  shore  con- 
tinuously beyond  the  crest  of  the  bar,  a  distance  of  10,600  running  feet, 
or  a  little  over  2  miles  in  length,  and  varj'ing  in  width  from  15  to  60 
feet,  depending  on  the  depth  of  water  in  which  they  are  placed. 

The  mats  within  the  jetty  are  in  all  respects  identical  with  those  now 
being  constructed  by  Colonel  Mansfield  in  his  Galveston  jetties.     T  am 
indebted  to  him  for  many  suggestions  and  much  valuable  information. 
Where  the  water  did  not  exceed  4  feet  in  depth,  it  became  a  question 
whether  the  jetty  should  consist  of  two  vertical  tiers  of  mats  each  2  feet 
thick,  or  of  one  mat  4  feet  thick.    We  adopted  the  single  mat  4  feet 
high  with  the  best  of  results.    Since  then,  where  not  too  much  exposed 
to  the  action  of  the  sea,  we  build  thick  mattresses  in  preference  to  thin 
ones  as  a  matter  of  economy  to  the  work.    The  brush-work  costs  us  in 
place  $2.25  per  cubic  yard,  the  rock  ballast  costs  us  $3.90  per  gross  ton 
of  2,240  pounds.    We  therefore  use  as  little  rock  as  possible,  just  suf- 
fiicient  to  sink  the  mat  in  place,  and  then  throw  on  a  little  extra  weight 
for  safety  sake,  to  guard  against  loss  in  case  of  a  sudden  storm.     We 
have  been  using  an  average  of  1  ton  of  rock  to  7  cubic  yards  of  brush, 
while  the  proportion  of  1  to  9  is  generally  sufiGicient  to  sink  the  mat. 
In  a  few  days  after  a  mat  has  been  sunk  it  becomes  filled  with  mud  to 
such  an  extent  that  it  is  almost  impossible  to  move  it  without  break- 
ing the  mat  to  pieces.    In  one  instance  the  contractors  placed  a  mat 
in  position  during  high  tide ;  when  the  tide  fell,  it  grounded ;  they 
had  no  rock  ballast  available  to  put  on  it;  the  weather  looked  favor- 
able, and  they  concluded  to  let  it  remain  where  it  was  until  the  next 
day  ;  during  the  night  a  severe  storm  came  up  with  an  unusually  high 
tide;  the  storm  lasted  several  days;  the  shore  end  of  the  mat  had  ac- 
cumulated mud  and  stuck  fast  to  the  muddy  bottom ;  the  outer  or  sea 
end  of  the  mat  was  afloat  and  was  lifted  and  pounded  by  the  sea,  until 
about  30  feet  of  it  was  whipped  to  pieces ;  a  little  rock  ballast  was  after- 
wards added  to  the  sound  part  of  the  mat  and  such  part  was  accepted; 
in  a  few  days  the  brush  was  so  full  of  mud  that  it  was  impossible  to 
move  the  mat ;  two  other  unballasted  mats  afterwards  drifted  from  the 
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line  of  the  jetty  and  lodged  in  shoaler  water ;  in  a  few  days  they  had 
accomalated  so  much  mud  that  it  was  impossilile  to  move  either  of 
them.     The  remarkable  behavior  of  these  mats  in  the  rapid  accumnla- 
tions  of  mud  has  led  me  to  consider  whether  or  not  some  much  cheaper 
material  tban  rock  could  be  used  to  sink  the  mat  in  place  and  hold  it  there 
for  a  few  days  until  the  sediment  should  lodge  in  the  brush  and  hold  it 
there.    The  grillage  at  top  and  bottom  of  each  mat  forms  a  series  of  pock- 
ets each  about  3  feet  by  5  feet  in  size,  by  about  1  foot  in  depth,  and  I  am 
anxious  to  tr>'  mud  dredged  from  the  channel  as  a  ballasting  material.   If 
a  mat  be  anchored  over  the  position  it  is  to  occupy  and  these  pockets  be 
filled  or  partly  filled  with  mud  amply  sufficient  to  sink  it,  there  is  good 
reason  to  believe  it  will  remain  in  position  forever.    The  only  danger  lia- 
ble to  happen  is,  that  a  storm  may  arise  within  less  than  a  day  after  a 
mat  has  lodged,  and  may  wash  the  mud  from  the  pockets  sufficiently  to 
let  the  mat  float  away  ;  but  this  seems  improbable,  aud  my  impression  is 
that  much  of  the  mud  damped  into  the  pockets  will  work  down  into  the 
brash  and  hold  the  mat  in  place  until  nature  completes  the  work  thus 
began.    We  accept  no  mats  until  they  have  been  in  }>lace  in  the  jetty 
for  forty  eight  hours — and  the  contractor  is  so  willing  to  take  the  risk 
on  three  or  four  mats  loaded  with  mud,  that  I  have  ordered  the  experi- 
ment to  be  made.    If  the  experiment  succeeds  we  shall  save  hundreds 
of  thousands  of  dollars  in  the  final  cost  of  the  jetties;  if  it  fails,  we  simply 
pay  the  cost  of  the  hire  of  a  dredge-boat  for  one  day. 

The  quarries  irom  which  the  rock  ballast  is  obtained  are  about  100 
miles  fh>m  Sabine  Pass,  and  the  only  means  of  trausi)ortation  from 
there  to  the  pass  is  by  means  of  the  railroad  now  in  operation.  It  is 
reported  that  the  railroad  company  are  charging  the  contractor  2  cents 
per  Bett  ton  x)er  mile  for  hauling  this  rock,  or  say  $2  per  ton  for  trans- 
portation alone  without  loading  or  unloading  the  cars.  As  the  rock  has 
to  be  qaarried,  hauled  to  the  cars,  loaded,  and  finally  unloaded,  then  be 
reloaded  on  barges,  and  finally  put  in  position  in  the  jetty,  it  is  fair  to 
infer  that  the  contractor  is  losing  money  on  the  rock  part  of  his  con- 
tract. If  we  can  find  a  substitute  for  rock  ballast,  it  is  fair  to  presume 
that  the  railroad  company  will  come  down  to  a  reasonable  rate  for  the 
transportation  of  rock. 

On  the  bar  and  its  seaward  slope,  the  foundation  mat«  of  the  jetty 
are  bailt  wedge  shaped,  thin  at  one  edge  and  thick  at  the  other,  the 
thin  edge  exposed  to  the  sea,  the  thick  edge  toward  the  axis  of  the 
jetty.  This  shape  oflFers  a  small  resistance  to  the  action  of  the  sea  and 
prevents  a  mat  from  being  torn  to  i>ieces  during  a  storm. 

There  is  also  a  marked  advantage  in  having  a  foundation  mat  thin 
and  flexible,  as  in  the  event  of  a  scour  such  mat  easily  conforms  to  the 
shape  of  the  bottom,  which  a  stiff  or  rigid  mat  could  not  do.  The  mats 
above  the  foundation  course  may  be  made  stiffer,  and  it  is  possible  that 
rafU  of  logs  and  brush  combined  with  slabs  may  be  used  economically 
as  the  work  progresses.  A  small  amount  of  money  has  been  withheld 
for  experimental  purposes,  and  if  any  cheaper  construction  than  that 
now  in  use  can  be  found,  that  will  prove  satisfactory,  we  shall  be  pre- 
pared to  adopt  it. 

The  jetty  as  far  as  built  has  as  yet  had  no  appreciable  effect  on  the 
bar,  nor  was  any  beneficial  effect  expected ;  it  is  even  questionable  if, 
when  this  jetty  is  completed,  we  shall  have  any  greatly  increased  depth 
of  water  on  the  bar.  The  project  of  last  year  contemplated  that  one 
jetty  be  completed  before  the  second  jetty  was  commenced.  This  is  a 
perfectly  safe  plan  to  work  upon,  but  will  not  in  all  probability  give  the 
dee|)est  water  in  the  shortest  time.    From  the  effect  which  only  one 
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course  (foundation)  of  mats  has  had  in  increasing  the  current  and.  in 
changing  its  direction,  and  in  causing  such  Immense  deposits  between 
the  jetty  and  the  Texas  shore,  it  is  probable  that  if  the  second  jetty  was 
pushed  along  as  the  first  jetty  has  been,  that  we  should  now  have  had  an 
increased  depth  of  water  on  the  bar.    The  present  contract  only  permits 
work  on  the  west  jetty.    The  money  available  will  carry  the  foundation 
course  out  to  perhaps  a  depth  of  14  or  15  feet  of  water,  with  portions  of 
the  second  tier  of  mattresses,  where  the  currents  cross  the  present  line  of 
jetty.    When  this  contract  is  completed,  which  will  probably  be  about 
December  1, 1883,  such  part  as  has  been  constructed  will  be  reasonably 
secure  against  any  damage;  then,  if  Congress  appropriates  as  much 
money  as  can  be  profitably  expended  in  the  next  fiscal  year,  it  mi^ht 
and  probably  would  benefit  commerce  more  to  start  the  second  jett3'  and 
carry  it  beyond  the  crest  of  the  bar  than  it  would  to  expend  this  mouey 
on  the  west  jetty.    It  is  probable  that  if  both  jetties  were  built  out  to  14 
feet  depth  of  water  there  would  be  a  channel  of  at  least  14  feet  depth  be- 
tween them,  and  in  such  event  it  is  more  than  x>robable  that  the  lumber 
trade  alone  would  send  over  this  bar  ten  times  the  value  of  the  com- 
merce now  crossing  it. 

Between  January  and  July  of  this  year  there  has  been  spent  on  jetty 
construction  at  Sabine  Pass  $148,373.83,  to  show  for  which  we  have  a 
little  over  2  miles  of  jetty.  It  is  fair  to  infer  that  the  balance  of  available 
funds,  $152,922.23,  can  be  expended  advantageously  by  December  1, 
1883,  and  we  could  use  to  advantage  another  $150,000  by  June  30, 1884, 
if  we  had  it  to  spend. 

It  is  clear,  therefore,  that  $300,000  can  be  profitably  expended  on  one 
jetty  in  a  year,  and  as  the  project  requires  two  jetties,  which  could  be 
built  simultaneously  if  funds  were  available,  it  is  probable  that  $600,000 
could  profitably  be  expended  on  this  work  in  a  fiscal  year. 

It  is  certain  that  the  jetties  can  be  built  for  less  than  my  estimates  of 
1882.  My  estimate  was  at  the  rate  of  $3  per  cubic  yard.  We  are 
building  under  the  present  contract  at  about  $2.45  per  cubic  yard. 
The  plant,  consisting  of  tugs,  steamboats,  barges,  mattress-ways,  &c., 
for  undertaking  a  work  of  this  kind,  costs  about  $50,000,  and  as  there 
are  very  few  contractors  who  have  such  plant  available,  they  cannot 
afford  to  bid  on  such  work  at  a  reasonable  price,  unless  the  contract  is 
for  a  large  amount,  and  they  will  all  probably  figure  on  the  cost  of  the 
plant  to  come  from  the  profits  of  the  job. 

The  following  is  an  abstract  of  the  bids  received  for  doing  this  work : 

AhB'ract  of  proposals  for  improving  harbor  at  Sabine  Pass^  Texas j  received  at  noon,  Oeiober 

21,  1882. 


No. 


Names  and  reddenoes  of  bidden. 


1  A.  M.  Shannon  &  Co.,  Oalveston,  Tex 

2  T.  A.  Hyatt  &,  Co.,  Beanmont,  Tex 

8    J.  W.  Dennis,  Biiiralo,N.Y 

4  ;  Leagns  &  Jonee,  Galvraton,  Tex 

5  I  Rittcnhonse  Moore,  Mobile,  Ala 

6  I  A.  M.  Newton  &  J.  H.  Eckstein,  New  York  City  . 

7  ;  Wright  Schaumbnrg,  New  Orleans,  La 

8  John  Maguire,  Mobile,  Ala 

9  S.N.  Kimball,  MobUe,AU 


Brush  mattress,  in 

Rock 

balUst,    in 

place. 

place. 

Per  eubie  yard. 

Per  ton  q^  2, 240  Ibt. 

$2  44 

$4  00 

2  25 

3  90 

265 

560 

2  26 

4  47 

2  70 

4  50 

229 

4  45 

2  47 

3  97 

2  49 

6  75 

8  33i 

583i 

Awarded  to  F.  A.  Hyatt  &  Co.,  at  |2.25  and  $3.90. 

Messrs.  Hyatt  &  Co.'s  contract  will  probably  be  completed  December 
ly  1883.    This  will  exhaust  the  money  available,  except  a  small  amount 
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withheld  for  office  expenses  and  experimental  purposes ;  the  work  will 
then  have  to  remain  in  this  condition  nntil  another  appropriation  be- 
comes available.  With  large  appropriations  favorable  contracts  can 
be  made.  If  only  a  small  appropriation  be  made,  it  might  be  desirable 
to  advertise  for  proposals  under  it.  Should  the  bids  be  unfavorable, 
they  can  be  rejected,  and  the  amount  appropriated  be  held  until  further 
appropriations  be  made. 

The  -work  is  sitnated  in  the  collection  district  of  Galveston,  Tex.,  bnt  has  a  dep- 
uty collector  stationed  at  Sabine  Pass  who  has  kindly  furnished  the  statistics  appended 
to  this  report. 

My  thanks  are  due  to  Mr.  T.  L.  Kaymond,  the  assistant  engineer  in 
local  charge  of  the  work,  for  strict  attention,  hard  work,  and  conscientious 
devotion  to  his  numerous  duties. 

Money  statement. 

July  1,  18*2,  amoant  available |151,'296  06 

AmoQnt  appropriated  by  act  passed  August  2,  1882 150, 000  00 


July  1, 1^83,  amount  expended  during  fiscal  year,  exolusiye 


301,296  06 


of  outfitanding  liabilities  July  1,  1882 $133,960  47 

July  1,1883,  outstanding  liabilities 14,413  36 

148,373  83 

July  1,  IBS),  amount  available  (nnder  contract) 152, 922  23 

Amount  thai  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1885.  60u,  000  00 


*  RXPOKT  OF  MB.  TfiOMAS  L.   RATUOMD,  ASSISTANT  SKGINXKR. 

United  Statks  Engineer  Office, 

SaHne  Pom,  Ttxn;  July  7,  1N^3. 

Sir:  I  have  the  honor  to  submit  the  following  repoit  upon  the  improvement  of 
Sabine  Pass,  Texas,  for  the  year  ending  Jnne  30,  1H83 : 

In  Mcordance  with  your  instructions,  I  reached  this  place  November  27,  1882,  and 
b^an  preparations  for  staking  ont  the  line  of  the  proposed  work  as  laid  out  in  your 
report  to  tlie  Chief  of  Engineers,  dated  March  28,  1882,  recommending  the  construe* 
tioD  of  such  part  of  the  west  jetty  as  the  available  funds  wonld  pern  it. 

Upon  December  5,  1882,  Messrs.  Hyatt  &  Jnnker,  the  contractors  for  the  work, 
airived  at  Sabine  Pass,  bnt  it  was  not  until  the  19th  of  the  same  month  that  work 
was  begun. 

The  interval  was  employed  by  me  in  erecting  stations  from  which  to  locate  the 
vork,  establishing  bench-marks  with  reference  to  the  planes  of  mean  low  and  mean 
kiffh  tides,  and  in  staking  out  a  portion  of  the  line  of  the  jetty. 

In  oor  survey  of  the  entrance  to  the  pass  of  November  and  December,  1881,  triangu- 
lation  stations  were  established  at  necessary  intervals  along  both  shores  of  the  pass, 
ud  the  centers  of  these  being  found  undisturbed,  have  lM»en  need  in  locating  the 
notk. 

The  plane  of  mean  low  tide  as  established  by  Assistant  Engineer  H.  C.  Riply  in 
1676,  by  comparison  with  the  Galveston  ^ange  and  checked  by  six  months'  tidal  rec* 
ofds  during  1881,  was  transferred  to  a  point  near  the  shore  end  of  the  jetty  by  levels 
from  the  bench-mark  at  the  life-saving  station  down  the  Texas  shore. 

The  line  of  the  west  jetty,  as  laid  ont  by  you  and  shown  on  the  accompanving 
chart,  begins  at  the  high- water  line  of  the  Texas  bank  of  the  pass  at  a  point  4,800 
feet  above  its  mouth,  as  defined  by  Texas  Point,  and  opposite  the  termination  of  the 
13-foot  contour.  From  this  point,  by  a  circular  curve  7,500  feet  lon^,  as  measured 
upon  SOO-foot  chords,  with  a  radius  of  8,750  feet,  the  crest  of  the  bar  is  reached  at  a 
Mistance  of  50- foot  to  the  eastward  of  the  wreck  of  the  Clifton,  and  thence  by  a  tan* 
not  to  this  arc  the  line  runs  15P  east  of  south  to  the  20-foot  contour.  The  whole 
fine  follows  approximately  the  direction  of  the  channel  dredged  by  the  Essayona,  at 
one  point  approaching  within  200  feet  of  the  nariow  cut,  which  is  all  that  remains  of 
tbat  channel. 
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PLANT. 

As  soon  as  land  facilities  conld  be  obtained  the  construction  of  the  mattress  ^wharf 
and  ways  and  quarters  for  the  men  were  begun.  The  site  selected  is  about  2^  miles 
above  the  shore  end  of  the  jetty  on  the  Louisiana  bank  of  the  pass,  at  a  point  w^here 
a  7-foot  channel  approaches  the  shore.  Although  so  far  removed  from  the  work,  this 
location  has  the  advantage  of  complete  protection  from  storms,  and  mattresses  aft^r 
launching  are  in  no  danger  from  destruction  by  heavy  seas,  and  are,  moreover,  not 
subject  to  the  severe  straius  of  the  strong  currents  which  pass  through  the  cbannel 
on  the  Texas  side.  The  constructions  ot  these  works  are  shown  in  front  and  side 
elevations  on  the  accompanying  tracing.  The  upper  ways  are  310  feet  long,  and  'were, 
as  shown  in  the  drawing,  30  feet  wide,  but  100  feet  of  them  have  been  increased  to  46 
feet  in  width  recently.  They  have  an  inclination  of  1  to  7-^,  the  lower  edge  being'  5 
feet  above  mean  low  tide. 

The  lower  ways  are  210  feet  long  and  45  feet  wide,  with  an  inclination  of  1  to  7, 
the  lower  edge  being  3  feet  above  mean  low  tide. 

As  shown  in  the  drawing,  these  ways  consist  of  inclined  tables,  upon  wliicli  are 
spiked  in  th«  direction  of  the  slope  2  by  4  inch  pieces,  spaced  5  feet  apart,  -which  Is 
the  distance  between  the  cross-fascines  in  the  mattress;  upon  these  pieces  are  tacked 
half-round  stnps  to  diminish  the  friction  in  launching.  In  the  table  and  along  these 
pieces,  holes  are  bored  3  feet  apart,  the  distance  between  the  longitudinal  fascines  in 
the  mattress ;  these  holes  are  for  the  stakes  supporting  the  ropes  used  in  biading^  tbe 
upper  and  lower  grillage  together. 

Behind  the  ways  and  running  their  entire  length  is  a  platform  8  feet  wide  for  stor- 
ing the  completed  fascines  until  needed. 

The  wharf,  which  is  between  the  upper  and  lower  ways,  is  100  feet  long  by  49  feet 
wide,  and  upon  it.  are  the  fascine  racks,  three  of  which  are  100  feet  and  one  90  feet 
long. 

Stone  runs. — There  was  some  delay  in  securing  a  side-track  to  the  bank  of  the  pass 
to  facilitate  the  transfer  of  the  stone  from  the  cars  to  the  barge,  and  it  was  not  until 
February  10  that  this  spur  was  completed  with  the  runs  from  the  track  to  the  water's 
edge. 

These  runs  consist  merely  of  inclined  gangways  supported  upon  trestles  and  piling, 
extending  from  the  track  to  the  bank,  a  distance  of  130  feet,  down  which  the  stone 
brought  by  rail  is  wheeled  from  the  cars  directly  to  the  barge.  They  are  on  the 
Texas  bank  of  the  pass,  about  2i  miles  above  the  shore  end  of  the  jetty. 

Floating  plant — ^I'he  floating  plant  consisted  nntil  May  of  the  following : 

One  tug-boat,  65  feet  long,  used  in  towing  sinking-barge  and  mattress  to  the  work. 

One  stern- wheel  steamboat,  for  towing  brush-barges  and  transporting  material  from 
the  Neches  and  Sabine  rivers  to  Sabine  Pass. 

One  sinking-barge,  100  by  27^  feet,  capacity  200  t'Ons  on  a  draught  of  4i  feet. 

Ttiree  large  ship-yawls,  for  running  and  lifting  sinking-barge  anchors. 

Three  barges  for  carrying  brush,  capacity  200  to  350  cords. 

In  May  were  a<ided  a  larger  tug-boat  and  a  small  brush-barge. 

In  June  the  iron  tug  Fowler,  75  feet  long,  was  purchased,  and  the  two  chartered 
tugs  were  dispensed  with,  while  another  large  brush-barge,  making  five  in  all,  was 
added.  At  intervals,  when  found  expedient,  other  steamboats  have  been  engaged 
temporarily  to  assist  in  transporting  brush. 

MATTRESSES. 

The  mattresses  sunk  have  been  usually  100  feet  long,  and  the  widths  have  varied 
from  15  to  45  feet,  while  the  thickness  of  the  brush  filiing  has  been  from  1  to  5^  feet. 
They  have  been  made  in  accordance  with  the  specifications  of  the  contract,  which 
describe  them  as  "consisting  in  general  terms  of  two  or  more  layers  of  brash-bun- 
dles, compressed  and  securely  bound  between  grillages  of  brush  or  cane  fascine  ropes." 
The  fascine  ropes  "  average  about  6  inches  in  diameter,  choked  and  securely  bound 
by  a  single  strand  of  spun  yarn,  or  its  equivalent,  every  8  inches  of  its  length,  thus 
forming  long  flexible  ropes  or  cables.''  The  grillage  is  formed  by  placing  the  fascine 
ropes  in  two  courses  at  right  angles  to  each  other.  The  fascine  ropes  in  the  longi- 
tudinal course  are  spaced  3  feet  apart,  and  in  the  cross-course  4  to  5  feet  apart,  and  at 
the  crossing  are  securely  lashed  with  marline  or  spun  yarn  where  not  otherwise 
lashed. 

The  filling,  the  alternate  layers  of  which  are  laid  at  right  angles  to  each  other,  "  is 
compressed  and  bound  between  the  grillages  by  18-thread  ratline  at  each  crossing  of 
the  fascine  ropes  around  the  edges  of  the  mattress  and  at  every  alternate  crossing  , 
throughout  the  body  of  the  mattress." 

In  building  a  mattress,  the  fascine  ropes  for  the  lower  grillage  having  been  cut  in 
lengths  to  suit  the  dimensions  of  the  mattress,  are  laid  against  the  stakes  i)reviou8ly 
set  in  the  ways.  The  ratline  is  then  passed  around  the  proper  crossings  and  the  free 
end  attached  to  the  top  of  the  stakes. 
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Tbe  brash  barge  is  then  moored  alongside  and  the  filling  of  brash  built  np  between 
the  stakes  with  brush  passed  directly  from  the  bar^^e  on  which  it  was  traoHported  to 
the  work.  When  the  proper  height  has  been  reached  the  top  grillage  is  laid  on  and 
the  mattress  is  *' tied  down''  with  all  the  compression  the  ratline  will  bear,  the  rope 
pacing  aronnd  the  crossing  in  the  top  grillage  directly  over  those  to  which  it  is  at- 
tached  in  the  bottom.  The  stakes  are  now  taken  out  and  the  mattress  launched,  usu- 
ally with  little  difficulty,  by  blocks  and  tackle  at  both  ends,  and  then  moored  to 
piling  to  await  a  favorable  time  for  sinking. 

MBTHODS  OF  SINKING  MATTRKS8E8. 

Owing  to  the  shoalness  of  the  water  for  a  distance  of  1,100  feet  from  shore,  it  was 
found  necessary  to  build  the  first  eleven  mattresses  in  place.  On  January  1  work 
was  begun  by  the  construction  of  the  outermost  of  these.  A  barge  loaded  with  brush 
was  floated  in-shore  along  the  line  of  the  jetty  until  it  was  grounded,  and  the  lower 
grillage  was  laid  out  upon  the  water  beside  it,  the  stakes  being  driven  into  the  bot- 
tom. Bmsh  was  then  passed  to  the  men  standing  in  the  water,  and  the  mattress  built 
to  the  proper  height  as  it  gradually  sunk  to  the  bottom.  The  ti»p  fascines  were  then 
laid  on  and  the  mattress  tied  down.  In  this  manner  the  work  was  carried  to  the 
•hore. 

Although  no  stone  had  yet  been  received,  the  contractors  decided  to  take  the  risks, 
trusting  to  the  shoalness  of  the  water  to  protect  these  unballasted  mattresses  from  in- 
jury, in  the  interval,  however,  between  the  time  of  completion  of  the  mattresses  and 
tbe  art-iTal  of  the  stone,  several  severe  storms  carried  away  two  mattresses  to  a  dis- 
tance of  500  feet  from  the  jetty  and  they  had  to  be  replaced  by  new  ones ;  two  others 
were  so  far  removed  ont  of  line  that  they  had  to  be  rebuilt,  and  the  end  of  another  was 
destroyed;  two  others  were  moved  slightly  out  of  position,  but  not  enough  to  iuter- 
ntpt  the  continuity  of  the  work. 

As  soon  as  stone  was  received,  light  barges  were  loaded,  floated  alongnide  this  shore 
work  onkigh  tide,  and  the  whole  properly  ballasted,  since  which  time  they  have  re- 
mained uninjured.  It  was  not  until  February  11,  It's:),  that  the  first  car-load  of  stone 
was  leceiTed,  and  by  the  20th  of  the  same  month  the  entire  shoal-wnter  work  was 
completed,  and  the  first  mattress  built  upon  the  ways  was  towed  to  position  and  sunk. 
Thedifficnlty  of  tliis  work  was  greatly  increased  by  the  severity  of  the  weather  dur- 
ing Jannanr  and  February,  the  workmen  being  obliged  to  labor  in  the  water  most  of 
the  time  on  a  bottom  so  soft  as  to  afford  very  insecure  footing. 

Beyond  Station  11  (Stations  being  100  feet  apart  and  numbered  from  shore  out)  tbe 
depth  of  water  permitted  the  floating  of  mattresses  into  position  which  had  been  con- 
•tracted  upon  the  ways. 

The  work  of  sinking  them  is  accomplished  by  the  use  of  the  sinking-barge.  This 
barge  is  fitted  np  with  five  stages  projecting  from  the  starboard  side  20  feet  apart  and 
30  feet  long,  guyed  to  masts  stepped  3  feet  back  from  the  side.  There  are  three  wind- 
lasses at  the  bow  and  three  at  the  stern.  This  barge,  loaded  with  stone,  is  towed  as 
near  the  end  of  tbe  work  previously  done  as  maybe,  and  by  meaus  of  anchors  running 
in  neceoary  directions  is  hauled  directly  alongside  the  posit  on  of  the  next  mattress 
to  benonk.  During  this  time  the  mattresses  are  towed  down,  usually  three  at  once, 
and  anchored  near  the  barge.  The  one  to  be  sunk  first  is  then  detached  from  the  others, 
swung  in  against  the  barge,  and  secured  to  it  by  ^'sinking  lines''  hanging  from  the 
stages.  There  are  two  lines  from  each  of  the  five  stages,  which,  besides  holding  the 
mattress  against  the  barge,  serve  also  to  supj^ort  it  above  water  while  the  stone  is 
being  distributed  over  it.  The  stages  from  which  the  mattress  thus  hangs  projecting 
OTer  the  greater  part,  of  it,  facilitate  the  propper  distribution  of  the  ballast. 

Until  loaded  sufficiently  to  sink  rapidly,  the  mattress  is  kept  in  exact  position  by 
heaving  on  the  lines  running  to  anchors  in  all  directions.  When  the  proper  amount 
of  stone  has  been  thrown,  the  sinking  lines  are  let  goat  once  and  the  mattress  sinks  to 
the  bottom.  More  stone  is  then  addea  until  the  total  amount  reaches  the  proportion  of 
1  ton  to  7  cubic  yards  of  bmsh,  and  the  barge  is  then  moved  into  proper  position  for 
the  next  mattress.  The  amount  of  stone  necessary  to  sink  a  mattress  varies  consider- 
ably with  the  character  of  the  brush,  and  the  length  of  time  the  mattress  has  been  in 
the  water,  but  usually  1  ton  of  stone  to  9  cubic  yards  of  brush  will  sink  a  new  mat- 
tress built  of  pine  brush. 

The  greatest  number  of  mattresses  sunk  in  a  single  day  was  five,  and  this  has  been 
done  frequently. 

The  greatest  amount  of  material  placed  in  the  work  in  a  single  day  was  2,034.6  cubic 
yards  of  brash  weighted  with  279  tons  of  stone. 
The  largest  mattress  sunk  contained  530  cubic  yards  of  brush. 

GENERAL  PLAN. 

The  controlling  idea  in  the  prosecution  of  this  work  has  been  to  raise  the  west  jetty 
to  as  great  a  height  as  possible  with  the  available  funds  consistent  with  the  pernia- 
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nence  of  this  aud  future  work  while  carrying  the  foundation  course  snfflciently 
prevent  scouring  beyond  it  on  the  projected  line  where  mattresses  may  be  sunk 
after. 

Upon  the  accompanying  chart  are  shown  the  position  and  dimensioiis  of 
mattresses  sunk  to  June  30,  18j^3,  in  plan.  The  longitudinal  section  shows  the  Ii 
of  the  jetty  along  its  central  line,  together  with  the  amount  of  work  done  duxinK 
montli,  while  the  cross-section  gives  an  idea  of  the  form  of  the  matreeses  -wlier 
jetty  is  60  feet  wide.  The  cross-section,  where  the  width  is  45  feet,  is  of  the  same  i 
but  obtains  the  width  with  a  single  mattress. 

In  accordance  with  your  instructions,  the  width  of  the  foundation  has  been  pre 
tioned  to  the  depth  of  water  and  the  conseijuent  height  of  the  completed  jetty,  al 
ing  for  side  slopes  of  1  on  '2,  and  a  foundation  berme  on  both  sides  of  15  feet. 

From  shore  to  a  depth  of  4  feet  at  mean  low  tide  the  jetty  was  built  at  once  n 
mean  high  tide  over  a  length  of  1,400  feet,  the  width  being  15  feet  for  the  iirst  1 
feet,  and  gradually  increasing  to  30  feet  width.     Over  the  next  700  feet  to  Statior  ^ 

the  width  was  increased  to  45  feet,  with  a  view  to  another  coarse  to  complete  ^^3  P^ 
height.     With  these  mattresses  and  all  since  put  in,  a  change  was  made  in  the  II  ^ 

of  the  mattress;  previously  the  mattresses  were  built  with  the  top  and  bottom  V  ^ 

allel,  aud  the  change  consisted  in  building  them  so  as  to  form  a  slope  from  the  cencL^S 

line  of  the  jetty  to  either  side,  thus  economizing  material,  obtaining  greater  hei  ll     n   j 
with  the  pliability  desirable  on  the  edges,  and  avoiding  the  direct  force  of  the  .. 
against  the  side  of  the  mattress.     Where  the  width  of  the  jetty  foundation  is  45  16  ^  ^     j 
the  single  row  of  mattresses  which  complete  this  width  are  built  highest  in  the  oeni  j^       .• 
sloping  t^  ei  ther  side.    Where  the  width  of  60  feet  requires  a  double  row  of  mattrew    jj 

they  are  built  as  shown  in  the  cross-section  on  the  chart,  sloping  &*m  one  ed^e .. 

tirely  across  the  mattress  and  sunk  with  the  thick  edges  abutting  on  the  central  p  ^     ^ 
of  the  jetty. 

From  Station  21  to  Station  55+ 50,  a  distance  of  3,450 feet,  in  crossing  what  is  kno 
as  Texas  Channel,  the  width  was  increased  to  60  feet  to  allow  for  three  tiers  In  %      j^ 
completed  work. 

From  Station  55  +  50  to  Station  87,  a  distance  of  3,150  feet,  the  width  was  reda# 
to  45  feet  in  crossing  the  shoalest  water  of  the  bar. 

The  remainder  of  the  work,  which  on  June  30  was  at  Station  106,  is  60  feet  "wf  dC~ 

In  that  portion  of  the  work  where  a  double  row  of  mattresses  is  used  the  ends_ 
those  in  one  row  project  beyond  those  in  the  other,  braaking  the  joints  across 
jetty. 

The  following  table  gives  the  number  of  days  in  each  month  when  the  weather  i 
mitted  sinking,  the  number  of  mattresses  sunk,  the  length  of  foundation  coo 
built,  number  of  cubic  yards  of  brush,  aud  tons  of  stone  us^:  (gOS) 


Month. 


1888 

Pebmary 

llarcb 

April 

May 

June 

Tots! 


Namberof 

Binking 

days. 


79 


Namberof 

mattreftses 

Bank. 


159 


LenfTth  of 

foundation 

course 

built. 


Feet. 
1,200 
2,010 
2,244 
2,948 
2.200 


10,600 


BroBhaBed. 


Oubie  ydt. 
1, 717. 5 
10, 924. 4 
12, 776. 4 
14. 556. 9 
11,246.5 


61,221.7 


Stone  ii«l 


7.40f. 


Average  number  of  men  employed,  70. 

RESULTS. 


The  work  having  been  recently  begun,  and,  as  compared  with  the  full  project  %^ 
having  been  carri^  to  so  limited  an  extent  on  only  one  of  the  two  jetties  contem-     ^^ 
plated, no  extensive  examinations  have  been  made  to  determine  the  effect  prodaoed        ^ 
thus  far.    A  careful  examination  made,  however,  in  June,  along  the  line  of  the  Jetty, 
the  results  of  which  are  shown  in  the  chart,  reveals  the  fact  of  a  decided  fill  behina 
the  jetties.    The  height  of  this  deposit  back  of  the  older  portion  of  the  work  averages 
2  feet,  and  has  reduce<l  the  depth  of  water  there  to  such  an  extent  as  to  afford  consid- 
erable protection  to  the  work  from  the  sea  on  the  west  side.     The  mud  forming  this 
di»po«it  has  been  carried  during  heavy  blows  into  the  still  water  produced  by  the 
works  and  ther"  dropped ;  there  is  every  reason  to  believe  that  much  of  this  mud  has — ---.^ 
betm  deposited  in  the  mattresses  along  the  whole  line,  those  left  bare  at  low  tide 
showing  this  to  be  the  case  with  them,  and  the  height  of  the  deposit  on  the  west  side 
against  the  jetty  indicating  the  same. 
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While  tbe  cnrrent  has  been  sensibly  deflected  along  the  line  of  the  work,  it  was 
considered  too  early  to  expect  any  improvement  in  depth  on  the  east  side,  and  none 
has  been  observed. 

The  longitudinal  section  and  profile  along  the  central  line  of  the  jetty  shown  upon 
the  chart  exhibits  the  present  depth  of  water  over  the  work  and  to  the  westward  of 
it,  together  with  the  depth  along  the  Jine  before  the  mattresses  were  sunk,  which  U 
the  same  as  that  now  existing  20  feet  east  of  the  jetty.  ^ 

From  a  comparison  of  present  depths  on  the  jetty  with  those  observed  when  the 
mattresses  were  first  sunk  there  seems  to  have  been  but  little  settlement  after  the 
bottom  fascines  were  imbedded  in  the  mud.  The  condition  of  the  work  on  June  30, 
1883,  was  satisfactory,  only  three  mattresses  having  been  iujnred,  and  they  nor  sufii- 
ciently  to  impair  their  efficiency.  The  only  danger  to  which  the  work  seems  subject 
IB  the  tearing  up  of  the  top  by  the  sea  when  near  the  surface  of  the  water.  The  mat- 
tresses which  have  suffered  thus  far  were  at  the  end  of  the  work  during  storms,  and 
were  injured  bv  the  sea  breaking  against  the  perpendicular  end.  No  loss  has  yet 
bttn  sustained  by  the  Government  firom  damage  to  the  work. 

The  coortesy  of  Mr.  G.  C.  Arledge,  deputy  collector  of  customs,  has  supplied  the 
aecompanying  statement  of  the  domestic  imports  and  exports. 
Very  respectfully,  your  obedient  servant, 

Thos.  L.  Raymond, 

A§9iBtani  Engineer, 
Capt.  W.  H.  HsuBR, 

Corp$  of  Engineered  U.  8.  A, 


Statement  tk&wing  amount  of  domestic  imports  and  export* 
the  fiscal  year  ending  June  30, 

'.«"" 

of  Saline^  Tex,,  for 

u :  ?^ 

Cotton. 

Sheep. 

Hides. 

CosL 

Date. 

II 

Lnmbe 
thing 

1 

i 

1 

1 

i 

i 

1 

L 

1881 
July 

$4,060 
7,000 
i.750 
7,000 
6,000 
8.600 

7,075 
7,250 
4.750 
4.500 
8,123 
3.250 

$2,  WO 
3.015 
3.780 
3.156 
612 
1.320 

1,650 
1.542 
2.610 
2,180 
1,470 
2.112 

i 

Aoengt 

1 

.  .   i   .. 

28 

"i' 

18 

1 

1 

Oetotor 

$1,400 
"260 

650 

', 

: 

Iforember *.. 

1 

i    . 

Oeoember 

500 

$1,250 

1883. 
Aonaiy 

100 

$300 

Febnisrr 

Msroh^,:.:::::::.:..: 

50 

$500 

ApriJ  

Mv.  :           : 

50 
850 

500 

w:::;:::::::;;::;::; 

2.000 

Total 

61.200 

26.305 

46 

2.800 

600 

1,280 

100 

800 

450 

S.900 

Onod  total.  $95.2S5l 

Vessels  passing  through  from  mills  on  Sabine  and  Neches  rivers  without  stopping 
would  probably  augment  this  statement  about  double.    Lumber  is  now  being  brought 
down  the  Sabine  and  East  Texas  Railroad  for  shipment  to  New  York.    In  all  probabil- 
ity business  will  increase  very  rapidly. 
Very  Teapectfully,  Ac, 

G.  C.  Arledob, 
Deputy  Collector  of  Customs, 
W.  H.  Hextvb, 

Capt.  of  Engineers,  U.  8,  A. 


0  2. 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

The  orlgiDal  depth  of  water  before  improvement  on  the  bar  at  the 
moQth  of  the  river  was  3i  feet. 
The  projwt  made  for  the  improvement  in  1871,  modified  in  1873,  was 
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to  increase  the  depth  of  water  over  the  bar  so  as  to  admit  vessels  draw- 
ing 5  feet,  and  to  remove  logs  and  snags,  and  make  cnt-offs  to  accom- 
modate the  commerce  of  the  region  on  and  near  the  river. 
The  following  are  the  appropriations  thus  far  made : 

Junes,  1878 $10,000 

March  3,  1879 6,000 

Jane  14,  18H0 5,000 

March  3,1881 7,000 

August  2,  1882. 4,000 

Total 32,000 

Of  the  amount  thus  appropriated  $27,453.43  has  been  spent  in  dredg- 
ing a  channel  at  the  mouth  having  a  6-foot  depth  and  a  width  of  from 
70  to  100  feet,  making  several  cut-oflPs  in  the  Narrows  and  river,  and  cut- 
ting off  or  removing  logs,  snags,  and  dangerous  trees  on  the  banks.  This 
has  enabled  vessels  to  get  up  to  Belgrade  with  comparative  safety  when 
the  river  has  a  navigable  stage  of  water.  At  present  it  is  not  thought 
that  a  deeply  laden  skiff  could  get  to  Belgrade. 

During  high-water  stages  steamboats  make  a  few  trips  to  East  Ham- 
ilton to  bring  down  cotton;  1,800 ^bales  were  brought  down  in  1878. 
As  the  river  rises  25  feet  in  a  flood  there  is  no  trouble  to  get  to  East 
Hamilton  during  such  stage  except  that  due  to  a  rapid  current  and  the 
immense  quantities  of  logs,  snags,  &;c.,  floating  down.  The  river  is 
principally  used  to  float  down  logs  as  far  as  Orange,  Tex.,  where  there 
are  numerous  fine  saw-mills. 

In  1881  the  bar  at  the  mouth  of  the  river  had  again  shoaled  up,  and 
during  the  present  fiscal  year  a  fine  channel  6  feet  deep  and  100  feet  in 
width  was  redredged  for  a  length  of  5,600  feet.  It  is  thought  that  this 
will  answer  all  the  requirements  of  commerce  for  several  years  to  come. 

Attention  is  respectfully  invited  to  the  fact,  as  shown  in  the  sketch 
appended,  that  at  about  2  miles  below  the  town  of  Orange  the  river 
makes  a  bend  over  2  miles  in  length ;  the  river  almost  mi0>kes  a  loop,  the 
shortest  distance  across  the  bend  being  only  400  feet. 

Some  years  ago  a  cut  was  made  across  this  bend  known  as  Ford's 
Cut-off;  this  is  now  used  entirely  by  all  vessels  navigating  the  river,  and 
all  vessels  using  the  cut-off  are  obliged  to  pay  a  toll ;  for  steamboats  it 
is  said  this  toll  amounts  to  $3.50  per  trip.  At  the  foot  of  the  bend,  but 
in  plain  sight  of  the  cut-off',  a  log-boom  has  been  thrown  completely 
across  the  river,  thus  obstructing  all  communication  by  the  bend  and 
necessarily  compelling  vessels  to  use  the  cut-off.  This  would  be  unob- 
jectionable were  the  cut-off  free  of  tolls,  but  at  present  it  seems  and  is 
an  imposition. 

Above  and  below  the  town  of  Orange  the  mills  throw  out  log-booms 
to  hold  the  logs ;  in  some  cases  these  booms  extend  out  to  the  middle 
of  the  river  and  even  beyond,  where  they  happen  to  be  nearly  opposite 
to  each  other ;  they  are  serious  obstructions  to  navigation,  and  steam- 
boats are  sometimes  several  hours  in  working  their  way  through  these 
logs. 

The  river  now  is  in  as  good  a  condition,  so  far  as  improvement  is  con- 
cerned, as  it  can  be  made,  and  is  likely  to  remain  so  for  several  years. 
Occasionally  the  bar  at  the  mouth  will  require  dredging,  and  logs  and 
snags  may  lodge  in  the  channel  in  the  Narrows  and  above  and  require 
removal,  but  the  money  available,  $4,546.57,  is  probably  sufficient  for 
this  purpose. 

No  appropriation  is  asked  for  the  year  ending  June  30, 1885. 

The  work  is  not  susceptible  of  permanent  improvement. 
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ORIGINAL  ESTIMATES. 


Work  at  month  (report  of  1871) $38,000 

RemoviDg  snaes,  &c.  (report  of  1K73) 18,000 

Work  on  the  Narrows  (report  of  1880) 17,500 

This  work  is  all  done  as  far  as  it  well  can  be,  and  is  safficient  for  the 
immediate  requirements  of  commerce.  In  a  few  years  more  farther  ap- 
propriations may  be  required  to  again  deepen  the  month,  remove  logs,  &c. 

The  work  Ib  in  the  collection  district  of  Galveston,  Tex. ;  the  nearest  hght-hoose  is 
at  Sabine  Pass. 

GOMMEBGIAL  STATISTICS. 

There  has  been  no  increase  in  commerce  in  conseqnence  of  the  improve- 
ment. The  principal  use  of  the  river  is  to  float  logs  to  the  mills  at 
Orange;  thence  they  are  sawed  into  lumber  and  distributed  by  rail. 

Money  statement, 

Jnly  1,  1882,  amount  available til,  805  09 

Amount  appropriated  by  act  passed  August  2,  1882 4,000  00 

15,805  09 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 11.258  58 

July  1,  1883.  amount  available 4,546  57 


O3. 

IMPROVEMENT  OF  NECHE8  RIVER,  TEXAS. 

This  river  was  surveyed  in  1872-*73  and  resurveyed  in  1880  from 
Bevilsport  to  its  mouth. 

When  the  improvement  was  commenced  the  bar  at  its  mouth  had  but 
2i  feet  depth  of  water  on  it.  A  channel  of  5  feet  in  depth  and  varying 
from  30  to  60  feet  in  width  was  dredged  over  the  bar.  Overhanging 
trees,  logs,  snags,  &c.,  were  removed  in  1882  between  Yellow  Bluff  and 
Bevilsport  with  a  view  to  improve  the  high-water  navigation  of  the 
river. 

Daring  the  low-water  season  steamboats  only  run  to  Weiss's  Bluff. 

It  is  not  thought  that  the  high-water  navigation  of  this  river  can  be 
further  improved,  except  by  occasionally  removing  such  logs,  snags,  &c., 
as  may  occasionally  lodge  in  the  channel.  The  only  obstacle  to  low- 
water  navigation  as  far  as  Weiss's  Bluff  is  the  shallow  water  at  the  bar 
at  the  mouth  of  the  river.  The  channel  here  has  again  shoaled  up  as 
well  as  narrowed  until  only  3^  feet  of  water  can  be  carried  over  it.  The 
bar  is  about  2  miles  in  length  and  needs  redredging  about  once  in  three 
years.    The  last  work  done  on  the  bar  was  in  1880. 

On  Angust  2,  1882,  Congress  appropriated  $5,000  for  continuing  im- 
provement of  this  river.  This  amount  is  insufficient  to  produce  a  good 
channel  at  the  mouth,  and  as  this  is  the  only  place  on  the  river  really 
requiring  improvement,  it  is  thought  best  to  hold  this  money  until  a  fur- 
ther appropriation  is  made,  then  to  cut  a  good  channel,  nay  100  feet  in 
width  and  having  5  feet  depth  of  water  in  it.  This  will  require  the  re- 
moval of  about  40,000  cubic  yards  of  material ;  this  at  30  cents  per  yard 
will  cost  about  $12,000;  as  we  have  $5,156.85  left  over  from  former  ap- 
propriations, we  shall  need  to  complete  the  work  indicated,  say  $7,000. 
5455— B  83 67 
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The  amoant  of  commerce  on  the  river  has  not  increased  any  since  the 
improvement  commenced.  The  Sabine  and  East  Texas  Railroad  is  now 
in  operation  close  to  the  Feches  River,  and  aftbrds  an  outlet  for  such 
freights  as  may  offer.  The  great  use  of  the  river  above  Weiss's  Bluff  is 
to  float  logs  to  the  saw-mills  on  the  river.  When  the  Sabine  Pass  im- 
provement, now  in  progress,  is  completed,  then  it  is  thought  that  busi- 
ness on  the  river  will  increase  greatly,  as  the  lumber  business  will  then 
have  an  open  outlet. 

The  following  are  the  appropriations  thus  far  made  for  improving  this 
river: 

June  3,  1S78 f8,000 

March  3,  1879 5,000 

Junel4,lH80 5,000 

March  3,  1881 .3,000 

Augusts,  18«52 5,000 

Total 26,000 

The  original  estimated  cost  of  the  river  improvement  was : 

Drdglng  channel  at  mouth  (1874) |26,  318  05 

Removing  snags,  logs,  &c.  (1880) 15,000  00 

Total 41,318  05 

Of  the  above 'amount  $20,843.15  has  thus  far  been  used  in  improving 
the  river,  leaving  a  balance  yet  available  from  former  appropriations  of 
$5,156.85  to  continue  improvement. 

If  an  additional  amount  of  $7,000  be  appropriated,  it  is  thought  this 
will  be  sufftcient  to  make  a  good  channel  at  the  mouth,  and  satisfy  the 
demands  of  commerce  for  several  years  to  come.  The  work  is  not  sus- 
ceptible of  permanent  improvement. 

It  is  located  in  the  collection  district  of  Galveston,  Tex.  The  nearest  light-house 
is  at  Sabine  Pass. 

COMMEECIAL  STATISTICS. 

It  has  been  estimated  that  10,000  bales  of  cotton  could  be  raised  on 
the  river.  How  much  is  raised  is  not  known.  In  1880  it  is  said  3,0(K) 
bales  were  raised,  but  only  a  small  portion  found  an  outlet  via  the  river. 
The  river  is  principally  used  to  float  logs  down  to  Beaumont,  where  they 
are  sawed,  and  the  lumber  is  then  shipped  by  rail  generally  to  Houston, 
Tex.,  and  thence  distributed. 

Money  statement 

July  1, 1882,  amount  available |281  44 

Amount  appropriated  by  act  passed  August  2,  1882 5, 000  00 

5,281  44 
July  1, 1883|  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 
liabilities  July  1, 1882 124  59 

July  1,  1883,  amount  available 5,156  85 

Amount  (estimated)  required  for  completion  of  existing  project *12, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  12. 000  00 

*  About  |12,000  will  complete  existing  project,  t. «.,  dredging  month  of  river.  There- 
after occasional  smaU  amounts  will  be  necessary  to  remove  obstructions  as  they  oocnr. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  TEXAS. 


BE  PORT  OF  MAJOR  S.  M.  MANSFIELD,  CORPS  OF  ENOINEERS,  BVT,  LIEUT. 
COL.,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1883,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Entrance  to  Galveston  Harbor,  Texas.  I  6.  Pans  Cavallo  Inlet  to  Matagorda  Bay, 

2.  Ship-channel  in  Galveston  Bay,  Texas.  |  Texas. 

3.  Triuiry  River,  Texas.  I  7.  Aransas  Pass  and  Bay,  up  to  Rockport 

4.  Buffalo  Bay  on,  Texas.  and  Corpus  ChriHti',  Texas. 

&  Channel  over  the  bar  at  month  of  Brazos  I  8.  Harbor  at  Brazos  Santiago,  Texan. 

River,  Texas.  9.  Pi  otectionofriver  bank  at  Fort  Brown, 

I  Texas. 


United  States  Engineer  Office, 

Galveston^  Tex.,  July  31, 1883. 
Gensral:  I.hav6  the  honor  to  forwanl  herewith  my  aounal  re|K>rt8 
relatiug  to  the  river  and  harbor  improvemeuts  under  my  charge  for  the 
year  ending  June  30, 1883. 

Very  respectfully,  your  obedient  servant, 

ss.  M.  Mansfield, 
Major  of  EngineerB, 

Bvt.  Lieut.  (JoLj  U.  S.  A. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineer Sy  U.  8.  A. 


Pi. 
improvement  of  entrance  to  GALVESTON  HARBOR,  TEXAS. 

Estimate  for  north  and  south  jetties,  1880 tl)825,Kl3 

Appropriated  1880-^82 85^5,000 

1,000,813 

On  the  30th  of  June,  1882,  the  work  for  the  improvement  of  thin  en- 
trance under  the  approved  project  of  1880  was  in  j^ood  condition.  It 
consisted  of — 

1.  North  jetty. — A  "trial  section '^  of  mattress  work,  with  concrete 
ballast,  90  feet  long,  60  feet  wide,  and  2^  feet  high  above  the  sand  bot- 
tom, placed  in  June,  1880,  at  the  outer  end  of  the  Bolivar  gabion nade. 

2.  South  jetty. — Mattress  work  with  stone  ballast,  placed  in  1880- 
'81-'82,  extending  from  the  end  of  the  pile  breakwater  at  Fort  Point 
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out  into  the  Gulf  of  Mexico,  the  total  distauce  of  the  extreme  ends  of 
the  jetty  apart  measured  alon^  the  axis  being  22,551  feet,  with  a  gap 
of  1,774  feet,  making  the  total  length  of  the  jetty  20,777  feet.    Of  this— 

1,270  feot  was  30  feet  wide. 
7,740  feet  was  60  feet  wide. 
7,550  feet  was  90  feet  wide. 
4,217  feet  was  120  feet  wide. 

The  length  of  the  second  course  was  10,130  feet,  of  which — 

290  feet  was  30  feet  wide. 

9,4b0  feet  was  15  feei  wide. 

360  feet  was  iO  feet  wide  (st4>i]e  only). 

PROGRESS  MAJ>E  DURING  THE  YEAR  ENDING  JUNE  30,  1883. 

The  work  was  carried  on  by  hired  labor  with  aid  of  plant  owned  by 
the  Government,  and  by  purchase  of  brush,  cane,  cordage,  stone,  and 
other  materials,  incidental  and  necessary,  in  open  market,  or  by  con- 
tract when  time  permitted  for  advertising  in  the  usual  way. 

The  entire  work  of  the  year  consisted  in  extending  the  foundation 
course  of  the  south  jetty  to  a  full  width  of  120  feet  when  thought  nec- 
essary ;  raising  up  the  jetty  to  a  higher  level  by  the  addition  of  a 
second,  third,  and  fourth  course  of  mattress  along  its  length ;  the  clos- 
ing of  the  gap  near  shore-line  and  the  riprapping  of  the  work  by  extra 
ballast  to  secure  it  at  points  so  requiring ;  also,  the  building  of  sand 
fences  at  Fort  Point  to  protect  the  channel  over  inner  bar  from  drifting 
sand. 

The  contracts  in  force  at  the  close  of  the  last  fiscal  year  have  been 
completed  in  a  most  satisfactory  manner. 

1.  H.  Marmtz  &  Co.— Deli vered  14,202  pounds  spun  yarn,  3,557  pounds 
sisal  rope,  and  700  pounds  iron  thimbles,  at  a  total  cost  of  $1,631.10. 

2.  Adolf  Flake  &  Co. — Delivered  16,571  pounds,  IS-th read  ratline,  at 
a  cost  of  $1,537.63.  (This  contract  was  virtually  closed  June  7, 1882, 
bnt  not  so  reported  in  last  report.) 

3.  Oulf^  Coloradtt  and  Santa  Fe  Railway  Company. — Delivered  10,000 
tons  of  stone  (2,240  pounds  to  the  ton),  at  a  cost  of  $32,500. 

4.  Burnett  (t  Bosh, — Delivered  145.02  cords  of  cane,  at  a  cost  of  $848.37. 
(Closed  contract  before  completion  of  same ;  order  of  the  honorable  Sec- 
retary of  War,  [November  4, 1882.) 

6.  A.  M.  Shannon  cfe  Co. — Delivered  5,500  cords  of  bush,  at  a  cost  of 
$18,975. 

6.  Isaa^i  Heffron. — Handled  (transferred  to  barges)  10,110.02  tons  of 
stone,  at  a  cost  of  $1,920.90. 

After  the  closing  of  the  contracts  with  Messrs.  A.  M.  Shanuon  &  Go. 
for  brush,  aud  Messrs.  Adolf  Flake  &  Co.  for  .cordage,  authority  (ap- 
proving project  of  July  14,  1882)  was  given  for  the  purchase  in  open 
market  of  whatever  materials  were  necessary  to  a  proper  prosecution  of 
the  work  until  such  time  as  contracts  uuder  the  new  appropriation  could 
be  perfected.  Under  this  authority  Messrs.  A.  M.  Shanuon  &  Co.  de- 
livered 7,390.49  cords  of  brush  ($28,337.90),  and  Messrs.  Adolf  Flake  & 
Co.  delivered  a  quantity  of  cordage,  &c.,  covering  651  pounds  iron  thim- 
bles, 13,194  pounds  spun  yarn,  28,253  pounds  ratline,  and  3,244  pounds 
3-inch  sisal  rope  ($4,375.75). 

Uuder  the  appropriation  of  $300,000,  passed  August  2, 1882,  contracts 
were  entered  into  with  the  following-named  parties : 

1.  Oulf\  Colorado  and  Santa  F6  Railway  Company. — For  furnishing 
stone.  Contract  began  October  15, 1882,  and  was  completed  March  31, 
1883,  by  the  delivery  of  15,835.22  tons,  at  a  cost  of  $63,340.88. 
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2.  A.  M.  Shannon  dk  Co. — For  furnishing  bmsh.  Contract  began  De- 
cember 1, 1882,  and  was  comjileted  June  30,  1883,  by  the  delivery  of 
15,000  cords,  at  a  cost  of  $59,250. 

3.  Adolf  Flalce  &  Co. — For  furnishing  ratline.  Contract  began  Octo- 
ber 14,  1882,  and  was  completed  February  28,  1883,  by  the  delivery  of 
76,722  pounds,  at  a  cost  of  $8,055.80. 

4  H.  Marmitz  cfe  Co, — For  furnishing  cordage.  Contract  began  Octo- 
ber 11, 1882,  and  was  completed  January'  31,  1883,  by  the  delivery  of 
40,620  pounds  of  spun  yarn,  6,225  pounds  3-inch  sisal  rope,  7,434 
pounds  3, 4^,  4  inch  tnanila  rope,  and  2,918  pounds  2|-inch  iron  thimbles, 
at  a  cost  of  $6,125.47. 

5.  IscMC  Heffron. — For  handling  stone — loading  barges.  Contract 
began  October  5, 1882,  and  was  completed  March  31,1883;  15,835.22 
tons  were  transferred  and  loaded  on  barges,  at  a  cost  of  $5,463.16. 

The  authority  still  existing,  the  Gulf,  Colora<io  and  Santa  F6  Rail- 
way Company,  and  Mr.  Heffron,  were,  after  the  settlement  of  their  con- 
tracts, permitted  to  C5ontinue  the  delivery  of  stone,  and  handling  of  same, 
at  contract  rates.  From  the  1st  of  April  to  the  3l8t  of  May,  1883,  there 
were  delivered  and  handled  3,612.2  tons,  at  a  cost  of  $15,695. 

No  very  serious  impediment  was  met  with  during  the  year  to  delay 
good  progress  of  the  work.  Fair  weather  materially  assisted  the  work 
in  July,August,  September,  November,  and  December,  1882,  and,  except- 
ing April,  the  later  part  of  the  fiscal  year  was  not  unfavorable. 

On  the  12th  of  October  a  sudd<*n  -squall  tore  eight  mattres^es,  four 
30  feet  b3^  90  feet  and  four  30  feet  by  45  feet,  from  their  mooring  chain. 
Six  of  the^e  mattresses  became  a  total  loss ;  two,  one  30  feet  by  90  feet 
and  one  30  feet  by  45  feet,  were  recovered  and  used  in  the  work. 

During  the  unusual  low  stage  of  water  on  the  29th  and  30th  of  Novem- 
ber the  crest  of  the  complet4Kl  portion  of  the  outer  end  of  the  jetty 
(approximately  3,225  feet  in  length)  appeared  above  the  surface,  and 
tha8  enabled  us  to  make  a  careful  examination  of  it.  Its  appearance 
as  presented  was  most  satisfactory.  The  brush  work  was  entirely  cov- 
ered with  stone,  and  the  stone  was  well  bedded,  and  the  older  portion 
in  place  some  time  showed  the  stone  strongly  cemented  together  by 
accretion  of  shell  and  sea- weed  or  moss. 

Again,  in  January  9  and  10,  just  succeeding  in  heavy  "norther,"  the 
water  was  so  lo.w  as  to  expose  to  view  a  large  poitioh  of  the  jetty.  A 
personal  examination  of  the  entire  line  of  work  was  made  in  a  yawl- 
boat.  This  examination  proved  the  condition  of  the  work  throughout 
as  most  satisfactory.  The  crest  of  the  shore  end  was  some  feet  above 
the  water  surface,  and  this  for  some  distance  out  beyond  the  turn  around 
the  light-house.  Beyond  the  gap  we  walked  dry  upon  the  jetty  for 
several  hundred  feet;  and  beyond,  over  the  shoal,  the  crest  of  the  work 
was  at  the  water  surface.  This  portion  had  then  been  in  place  a  year 
and  a  half,  and  exposed  ends  of  oak  stakes  and  pieces  of  brusti  here 
showed  that  the  worm  had  done  no  injury.  The  outer  4,000  feet  of  the 
jetty  was  in  admirable  shape,  except  at  two  or  three  places  along  its 
crest  (which  was  a  foot  out  of  water),  when  heavy  seas  had  had  some 
efifect  upon  it.  The  damage  was  slight  and  was  made  good  a  few  days 
thereafter  by  the  deposit  of  a  suitable  amount  of  stone.  As  reported 
in  my  monthly  report  for  January,  I  venture  to  state  that  the  stability 
of  the  work  was,  by  this  examination,  well  proven. 

The  following  correspondence^  is  strongly  illustrative  of  the  great  in- 
terest that  the  i)eople  of  Galveston  have  in  the  improvement  of  their 
harbor  entrance.  In  addition,  it  conveys  valuable  evidence  of  the  worth 
of  the  improvement  made  here  in  the  last  three  years,  and  it  is  with 
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mach  pleasure  that  I  sabmit  the  correspondence  which  contains  such 
strong  testimony  and  guarantee  of  perfect  confidence. 
This  correspondence  is  given  in  the  order  following: 

1.  Letter  of  March  9, 1883,  from  Mr.  R.  L.  Fulton,  mayor-elect,  city  of 
Galveston. 

2.  Letter  of  March  10, 18H3,  to  Mr.  R.  L.  Fulton,  mayor-elect,  in  reply 
to  letter  of  March  9. 

3.  Letter  of  January  29, 1883,  from  Lrvine  &  Beissner  and  Adone  & 
Lobit. 

4.  Letter  of  January  29, 1883,  from  Gapt  J.  K.  Sawyer,  agent  of  the 
Mallory  Steamship  Line. 

5.  Letter  of  January  30, 1883,  from  Committee  on  Harbor,  Galveston 
Cotton  Exchange,  by  the  chairman,  Mr.  J.  H.  Metcalf. 

LETTER  OF  HON.  B.   L.  FULTON,   MAYOR-ELECT  OF  GALVESTON,  TEXAS. 

Galveston,  Tex.,  March  9,  1883. 

Dear  Sir:  Having  been  elected  by  the  good  people  of  Galveston  to  fill  the  impor- 
tant position  of  mayor,  I  address  yon  now,  even  oefore  1  go  into  office,  upon  a  subject 
very  dear  to  me  as  well  as  to  all  citizens  of  Galveston. 

I  learn  with  much  regret  that  what  was  known  as  the  river  and  harbor  bill  failed 
to  pass  at  the  last  session  of  Congress,  and  the  common  apprehension  is  that  therefore 
you  will  be  without  sufficient  means  to  carry  on  the  work  now  under  your  charge^ 
and  in  the  progress  and  success  of  which  the  people  of  Galveston  and  of  the  whole 
State  of  Texas  are  so  vitally  concerned.  In  order  to  obtain  snob  information  as  seems 
to  me  most  important  to  be  understood  by  the  public  authorities  and  by  the  people  of 
this  city,  I  respectfully  request  that  you  furnish  me  information  upon  the  toUowing 
ptiints : 

How  long  will  you  be  able  to  continue  your  work  with  what  money  you  have  on 
hand,  and  in  what  condition  will  it  be  in  case  you  have  to  suspend  for  want  of  funds  t 
A  clear  statement  on  this  point  is  especially  invoked. 

If  ^ou  rely  entirely  upon  an  appropriation  from  the  General  Government,  how  long 
will  It  probably  be  before  you  can  again  commence  work  f 

What  is  the  last  amount  of  money,  aside  from  what  you  have  on  hand,  that  you 
will  require  to  continue  the  work  during  the  summer,  and  with  that  additioual 
amount  furnished  what  will  be  the  probable  difference  in  depth  of  water  ou  the  bar 
for  the  next  season's  busineas  compared  with  what  we  now  have,  or  will  have,  at  the 
time  you  will  have  to  stop  work  wnen  the  Government  funds  are  expended  T 

I  shall  be  glad  to  have  you  express  yourself  freely  and  fully,  as  your  opinions  will 
have  great  influence  with  our  citizeiis,  and  form  a  basis  on  which  intelligent  and  use- 
ful action  on  the  part  of  the  cit^  of  Galveston  might  be  secured. 

I  need  not  say  how  largely  this  city  is  interested  in  de^p  water  on  the  entrance  to 
Galveston  Harbor :  and  not  more  so  than  are  the  States  west  of  the  great  MissiHsippl 
River. 

In  the  position  to  which  I  am  elected  I  can  have  no  greater  duty  than  to  endeavor 
to  promote  it  by  all  proper  means  within  the  scope  of  my  official  authority. 
I  am,  sir,  most  respectfully,  your  obedient  servant, 

R.  L.  Fulton, 

Mayor-eleoi, 

Col.  S.  M.  Mansfield, 

Major f  United  Stat€$  Engineer  Department, 


letter  of  major  8.  m.  mansfield,  corps  of  engineers,  to  hon.  r.  l.  fulton, 
mayor-elect  of  galveston,  texas. 

United  States  Engineer  Office, 

Galvestouj  Tex,,  March  10,  18^3. 
Dear  Sir:  I  take  pleasure  in  acknowledging  the  receipt  of  your  favor  of  the  9th 
instant,  expressing  regret  at  the  failure  of  the  river  and  harbor  bill  at  the  last 
scHsion  of  Congress,  and  noting  the  common  apprehension  that  I  shall  be  without  suf- 
ficient means  to  carry  on  the  work  in  my  charg«*,  in  the  progress  and  success  o  which 
the  peo}>le  of  Galveston  and  State  of  Texas  are  so  vitally  concerned,  and  asking  for 
such  information  as  seems  to  you  most  important  to  be  understood  by  the  public 
authorities. 


Digiti 


zed  by  Google 


APPENDIX   P.  1063 

In  answer  to  inquiries  as  to  how  long  I  will  be  able*  to  continue  work  with  money 
in  hand,  and  as  to  the  condition  the  work  will  be  in,  provided  I  have  to  suspend  for 
want  of  funds,  I  would  say  I  shall  be  enabled  to  ooutinae  work  for  about  two  moDths, 
at  our  usual  rato  of  progress.  I  have,  however,  ^just  reduced  my  force  about  one-half, 
deeming  it  prudent  to  di»  so,  and  may  drag  along  till  some  time  in  June  before  laying  up. 

I  think  no  injury  can  possibly  happen  to  my  work  by  reason  of  its  being  left  in  an 
unfinished  state:  on  the  contrary,  it  should  improve  with  age,  by  rt^ason  of  accretion 
of  sand  and  shell.  The  barnacle  and  oyster  grow  rapidly  on  it,  aud  serve  to  cement 
the  particles  of  rock  into  a  compact  whole. 

If  we  rely  upon  the  General  Govi-mment,  it  will  probably  be  two  years  before  work 
can  be  resumed.  In  this  time  our  plant,  which  is  expensive,  and  is  now  in  really 
good  order  and  exactly  adapted  to  the  service,  will  so  far  deteriorate  as  to  become 
almost  if  not  quite  unserviceable.  The  expense  of  its  renewal  will  then  have  to  be 
borne  by  the  first  appropriation,  and  will  so  far  diminish  the  amount  of  good  to  be 
derived  from  it. 

In  the  interest  of  simple  economy  the  work  should  not  be  allowed  to  stop.  So  far  as 
its  effect  in  delaying  the  improvement  and  the  desired  result,  its  effect  on  commerce 
and  real  values  in  Galveston,  aud  its  broader  bearing  upon  the  destiny  of  State  of 
Texas  and  the  States  west  of  the  great  Mississippi  River,  I  will  not  undertake  to  dis- 
course. 

It  will  be  sufficient  for  me  to  say  in  answer  to  a  further  inquiry,  that  $100,000  will 
keep  the  work  on  through  the  summer,  and  will  effect  the  entire  completion  of  the 
south  Jetty,  giving  us  a  wall  4  miles  in  length,  extending  from  Fort  Point  in  an  east- 
erly direction  out,  over,  and  beyond  the  crest  of  the  bar,  built  up  throughout  to  the 
level  of  mean  low  water. 

The  result  of  this  concentration  and  training  of  the  ebb  currents  upon  a  limited 
extent  of  the  bar  cannot  be  predicted  exactly.  I  should  be  very  much  disappointed, 
however,  if  it  did  not  result  in  a  channel  18  feet  deep  by  next  fall. 

When  funds  in  hand  are  exhausted  in  June  next,  the  condition  of  the  work  may  be 
briefly'stated  thus:  For  the  first  Tt  miles  out  from  tbe  shore  the  jetty  will  be  finished 
to  the  height  of  mean  low  water.  The  6,000  feet  beyoud  this  will  be  incomplete,  the 
depth  of  wat4«r  over  it  ranging  from  4  to  8  feet,  beyond  this,  and  out  to  the  end 
(4,200  feet)  the  jetty  is  complete,  being  raised  here  to  its  full  height.  It  will  be  seen, 
therefore,  that  a  gap  in  the  wall  of  6,000  feet  is  left,  over  which  the  ebb  currents  will 
discharge  a  large  volume  of  water  which  it  is  most  desirable  to  have  pass  over  the 
bar  and  out  beyoud  the  end  of  the  Jetty,  to  increase  by  so  much  more  the  scouring 
capacity  of  tie  current.    The  $100,000  is  necessary  to  chise  this  gap. 

As  an  evidenoeof  the  value  of  the  work  already  accomplished  with  corresponding 
increase  of  2  feet  in  depth  of  water  on  the  bar,  I  take  pleasure  in  furnishing  you  with 
seopy  of  letters  recently  addressed  to  me  by  Messrs.  Irvine  &  Beissner  and  Messrs. 
Adone  A  Lobit,  and  Capt.  J.  N.  Sawyer. 

Taking  the  tonnage  of  the  past  year  as  a  basis  of  estimate,  and  considering  only 
tbe  large  foreign  steam  and  sailing  vessels  and  New  York  steamship  line,  over  $400,000 
AnnaalTy  is  actually  saved  in  consequence  of  the  *i  feet  increjwe  of  water  already  se- 
cured, and  this  is  a  lasting  benefit.  It  is  safe  to  sav  that  with  but  2  feet  more  water 
on  the  bar,  the  saving  wiU  not  be  less  than  $1,000,000  annually. 

There  can  be  no  question  but  the  benefits  already  secured  have  more  than  equaled 
the  "xpenditures  upon  the  improvement. 

I  have  no  doubt  but  a  further  judicious  outlay  will  secure  all  the  water  on  the  bar 
that  will  be  desired.  As  I  have  always  said,  there  is  no  engineering  difficulty  in  the 
way ;  it  is  a  mere  question  of  doll  arc  and  cents. 

I  am  pleased  to  seethe  great  intereiit  you  take  in  the  matter, and  shall  assist  you  in 
whatever  way  I  can  to  promote  the  interests  of  your  people  in  successfully  carrying 
on  to  completion  the  work  in  which  I  am  earnesily  engaged  and  which  promises 
so  well. 

The  keystone  of  Galveston's  prosperity  is  deep  water. 
With  regards,  yours  truly, 

S.  M.  Mansfield, 


Hon,  R.  L.  Fulton, 

Mayor-electf  City  of  GalveaUm. 


Major  of  EngineerSy 
Bvt.  Lieut.  Col,  U,  S,  A. 


JJETTER  FROM  MESSRS.    IRVINB  A   BEISSNER  AND   ADONE   A  LOBIT. 

Galveston,  January  29,  1883. 
Sir  :  In  reply  to  the  question,  "What  benefit  to  commerce,  if  any,  has  resulted  from 
the  expenditure  made  by  the  Government  for  the  improvement  of  Galveston  Harbor  f 
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we  beg  to  say  that  the  ontlay  jprreTions  to  the  adoption  of  the  jetty  system  under  yonr 
supervision  did  not,  in  our  opinion,  in  any  way  improve  the  water  on  the  outer  bar; 
but  since  the  commencement  of  your  work  we  think  we  are  safe  in  saying  the  depth 
of  water  on  the  onter  bar  has  increased  an  average  of  2  feet  or  more. 

This  increase  of  water  has  almost  entirely  done  away  with  the  lighterage  of  the 
class  of  vessels  usually  coming  to  this  port,  and  which  heretofore  lightered  partial 
cargoes.  Of  the  larger  vessels  we  give  you  at  foot  the  names  of  several  st-eamers 
which  came  to  the  wharves  to  unload,  and  loaded  there  in  part,  or,  as  in  case  of  the 
Galveston,  taking  in  the  entire  cargo^  all  of  which  vessels  would  not  ordinarily  have 
come  into  the  inner  harbor  in  previous  years.  Of  the  larger  sail-vessels  we  cite  the 
German  ship  Julius,  of  899  tons,  taking  entfre  cargo  at  the  wharf,  while  in  previous 
years  this  vessel  lightered  up  to  1,017  bales  of  her  cottou  cargo.  The  British  ship 
Algona,  of  1,1H0  tons,  took  1,861  bales  from  the  wharves,  while  in  previous  voyages 
the  entire  cargoes  were  lightered. 

Speaking  from  our  standpoint  as  lightermen,  we  would  say  that  our  business  has 
been  cut  down  from  one-tnird  to  one-half,  or,  to  illustrate  in  bales  of  cotton,  we 
reckcm  that  the  difference,  during  such  a  crop  season  as  the  present,  will  exceed  one 
hundred  thousand  bales  in  our  lightering.  It  is  impossible  lor  us  to  give  figures  on 
the  inward  lighterage,  of  the  one  item  of  coal  alone,  this  season's  receipt  having 
exceeiled  the  entire  entries  of  any  five  previous  years ;  and  the  difference  of  2  feet  €>f 
water  upon  our  bar  would  count,  for  sailing-vessels,  abont  100  tons  to  the  foot,  and  for 
steamers  nearly  300  tons  to  the  foot. 

We  have  thought  it  best  to  give  you  as  near  the  facts  in  practical  illustration  of 
what  difference  tine  improvement  in  the  outer  bar  has  made  in  our  branch  of  business, 
and  to  say  further  that  this  apparent  loss  is  fully  made  good  to  us  through  the  ben- 
efits which  have  been  added  to  the  general  business  of  the  port  and  the  State  at 
large,  the  enhanced  values  of  realty  in  the  city  which  has  been  placed  upon  a  cer- 
tain basis  contingent  only  upon  the  completion  of  your  work. 

We  would  add  that  in  our  judgment  but  for  the  unusual  low  tides  prevalent  dur- 
ing a  part  of  the  last  three  months  we  should  now  have  15  feet  of  water  on  the 
outer  bar. 

Hespectfally,  your  obedient  servants, 

Irvine  &  Brissnbr. 
Adonr  &  LOBIT, 
Manager  Galveston  Steamship  and  Lighter  Company. 

Col.  S.  M.  Maksfield. 

Major  United  States  Engineer  Department, 


MEMORANDUM  OF  STEAMERS  REFERRED  TO. 

Steamship  Empress  brought  in  1,000  tons  coal  on  14  feet  10  inches,  and  took  from 
wharf  4,046  bales  cotton  on  14.2  feet. 

Steamship  Eastbourne  1,509  t<>ns  net,  took 2, 109  bales  cotton  from  wharf. 

Steamship  Crystal,  1,704  tons  net,  took  2,292  bales  cotton  from  wharf. 

Steamship  Empire,  1,437  tons  net,  took  1,716  bales  cotton  from  wharf. 

The  above  steamers  would  not  have  crossed  the  bar  in  previous  years,  but  would 
have  lightered  entire  cargoes. 

Steamship  Galveston,  1,308  tons  net,  took  entire  cargo,  5,750  bales  cotton,  from 
wharf;  the  largest  cargo  ever  loaded  in  the  inner  harbor. 

Irvine  &  Beissnbr. 


letter  of  captain  j.  n.  sawyer,  agent  of  the  mallory  steamship  line. 

Office  of  Mallory  Line, 

Ga{veston,  Ter,,  Janwiry  29,  1883. 

Dear  Sir:  Your  favor  inquiring  **  what  benefit  to  commerce,  if  any,  has  resulted 
from  the  Government  expendiiures  at  Galve«ton,"  is  receiveil. 

I  have  not  the  data  at  hand  to  calculate  the  aggregate  benefit  to  commerce  from 
the  harbor  improvements  made  during  the  past  two  years ;  but  will  briefly  state  that 
the  steamships  of  the  Mallory  line  cross  the  Galveston  Bar  upon  a  draught  of  2  feet 
more  water  than  they  could  before  yonr  mattress-jetty  system  was  commenced. 

This  displacement  of  water  by  the  Mallory  steamships  engaged  in  the  Texas  trade 
is  between  11  feet  6  inches  and  13  feet  H  inches  draught  of  water,  abont  200  tons  weight 
to  the  foot,  which,  with  120  crossings  of  the  bar  in  A.  D.  1882,  makes  a  total  of  48,000 
tons  of  cargo  more  than  they  could  have  crossed  the  bar  with  the  same  number  of 
crossings  in  A.  D.  1880,  which  will  fairly  apply  in  the  same  proportionate  ratio  to  the 
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entire  fleet  of  vesBels  trading  to  Galvwton,  added  to  which  the  saving  in  time  and  ex- 
pense of  lighteriDg  the  amount  of  cargoes  is  very  considerable,  and  the  facility  with 
which  a  laiger  class  of  vessels  than  formerly  came  to  Galve«t>on  now  discharge  and 
load  their  cargoes  at  the  wh.trves  is  evideuceof  decided  beneficial  results  of  the  G«iv- 
emment  expenditures  at  Galvestou. 

The  prospective  advantage  to  commerce  to  this  port,  to  the  State  of  Texas,  and  all 
the  vast  country  west  of  the  Mississippi'  from  a  still  incrcMsing  depth  of  water,  as 
yoar  work  progresses,  and  a  sufficient  depth  for  all  necensary  maritime  and  commer- 
cial purposes  which  is  certain  to  loUow  tne  completion  of  the  Jetties,  is  simply  incal- 
sulable. 

Toois  very  truly, 

J.  N.  Sawyer, 

Agent 
Col.  S.  M.  Maksfisld, 

MajKtr  Corps  of  Em^nrnm^  V,  8,  A» 


uetter  of  hr.  j.  h.  mxtcalf,  chairman  committsk  on  harbor,  oalveston 

cotton  exchange. 

Galveston  Cotton  Exchange, 

GalvtHtan,  Tex.,  January  'SO,  1883. 
Dsar  Sir:  Noting  that  a  report  has  been  called  for  from  all  engineers  connected 
with  river  and  harbor  improvements  relative  to  benefits  to  commerce  from  works 
Intrusted  to  their  care,  the  committee  on  harbor  of  this  exchange  deem  it  proper  to 
address  you  briefly  upon  a  subject  of  such  vital  importance  to  our  organization  and 
city. 

In  the  report  of  this  committee  to  the  members  of  Congress  fh)m  Texas,  in  18^0, 
the  importanoe  of  the  works  upon  our  bar  was  argued  fully.  The  argument  of  mem- 
bers of  our  exchange  before  the  Committee  on  Commerce  uf  the  Senate  and  House  of 
Representatives  in  February,  188^  gavt^  proof  of  the  advance  of  our  port.  Your 
report  to  the  Chief  of  Engineers  of  June  last  gave  convincing  evidence  of  the  in- 
creased depth  of  water  upon  our  bar  and  tbe  consequent  benefits  to  commerce,  and 
needs  no  comment  upon  our  part. 

We  feel  it  unnecessary  to  do  more  than  add  the  statistics  following,  believing  these 
to  be  such  as  will  appeal  most  strongly  to  the  good  sense -of  members  of  Congress. 
Respect  nlly  yours, 

J.  H.  MxTCALr, 

Chairman. 
CoL  S.  M.  Mansfield, 

Major,  United  States  Engineers. 


COTTON  CARRIED  BY  LIGHTERS  OVER  BAR. 

September  1,  1880,  to  August  31,  1881,  full  cotton  season,  200,000 ;  total  exports, 
687,000.  September  1,  1881,  to  August  31,  1882,  full  cotton  season,  104,000;  total  ex- 
ports, 476,000.  September  1, 1882,  to  January  30, 1883,  five  months  of  season,  150,000 ; 
total  exports,  525,000. 

As  the  bnlk  of  lighterage  is  ever  done  before  the  1st  February,  it  is  clear  the  amount 
of  cotton  taken  on  board  ship  at  the  dock  is  largely  in  excess  of  any  previous  season. 

At  the  close  of  this  fiscal  year  (Jane  30,  1883)  the  condition  of  the 
work  was  as  follows : 

Ni^rth  jetty. — The  experimental  piece  or  "  trial-section '^  of  mattress 
work  on  this  line,  extending  out  90  feet  from  outerend  of  Bolivar  gabion- 
nade,  seemed  to  have  undergone  no  change  during  the  year,  and  ap- 
I>eared  to  be  in  the  same  condition  as  when  first  put  down. 

SofUhjettp. — ^This  work,  as  extended,  covers  a  construction  of  brush 
mattresses  well  ballasted  with  stone.  The  work  of  the  past  year  com- 
pleted the  jetty,  so  as  to  give  its  dimensions  as  follows : 

A  foundation  coarse  22,551  feet  long,  varying  in  width  from  60  to  120 
feet,  and  upon  which  is  carried  a  second  course  15  to  3o  feet  wide  for 
nearly  the  same  length.  Superposed  thereon  are  a  third  and  fourth 
courses,  the  third  course,  approximately,  12,500  feet,  and  the  fourth 
coarse  (top)  4,000  feet  in  length. 
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To  protect  the  inner  bar  channel  from  drifting  sand  about  500  linear 
feet  of  sand  fences  were  built  at  Fort  Point. 

From  the  report  of  Mr.  W.  A.  Hinkle  (published  herewith)  it  is  seen 
that  the  number  of  days  favorable  for  placing  mattresses  was  one  hun- 
dred and  fifty-six,  and  of  this  number  sixty-seven  were  lost  by  uncon- 
trolable  circumstances.  The  number  of  mattresses  placed,  five  hundred 
and  thirty  two,  was  an  average  of  5  for  each  working  day. 

The  year's  work  «  n  south  jetty  covered  the  placing  of  71,657.30  cubic 
yards  of  bruk^h  mattresses  and  35,897.41  cubic  yards  of  stone  ballast, 
aggregating  107,554.71  cubic  yards  of  jetty  work.  The  cost  per  yard 
(rontingencies  of  office  included)  was  $2.83.    Original  estimate,  $3.83. 

The  cost  of  the  work  the  previous  year  was  $2.88^,  but  the  difference 
in  Ci>st  is  more  marked  when  we  take  note  of  the  difference  in  quantities 
of  materials  entering  into  the  work,  the  cost  of  stone  being  about  three 
times  the  cost  of  brush. 

Tabulating  the  statement  for  the  two  years  we  have: 


Yean. 

Bniah. 

Stone. 

TotlO. 

Cost 

1882 

1888 

Ouhie  yardi 
M,i«>  VJ 
71, 857. 30 

Ouhie  yardt. 
27,308.92 
36,8»7.41 

Ouhicyardt, 
111.  892. 89 
107, 554. 71 

Per  yard. 

A  recent  examination  and  survey  developed  the  following  facts  con- 
nected with  this  improvement,  as  detailed  in  the  report  of  Assistant 
Engineer  H.  O.  Bipley. 

PBOBABLE  OPERATIONS  OF  THE  YEAB  ENDING  JUNE  30,  1884. 

Excepting  a  reserved  fund  for  repair  of  plant,  care  of  Government 
property,  &c.,  essentially  necessar>,  the  appropriation  of  August  2, 
1882,  is  exhausted.  The  improvement,  therefore,  so  far  as  concerns  the 
General  Government,  has  been  brought  to  a  standstill — unable  to  pro- 
ceed for  want  of  Government  aid,  caused  by  the  failure  of  Congress  to 
pass  an  appropriation  bill  at  their  last  session. 

To  prevent  serious  consequence's  arising  from  this  state  of  affairs,  the 
city  authorities  of  Galvestou  took  prompt  measures  to  meet  the  occa- 
sion, voting  an  appropriation  (by  sale  of  bonds)  of  $100,000  towards 
keeping  the  work  going  in  the  direction  of  completing  the  south  jetty 
by  the  end  of  the  year,  if  possitile,  with  that  amount. 

A  history  of  this  whole  transaction  is  appended  hereto,  and  is  as 
follows : 

letter  from  hon.  r.  l.  fulton,  mayor  of  galveston,  texas. 

Mayor's  Office, 

City  of  Galveston, 
Dear  Sir  :  Inclosed  please  find  copy  of  law  passed  by  eighteenth  legislature,  aa> 
tborizing  coast  cities  to  issue  bonds  for  improvement  of  their  harbors,  and  ordinance 
of  the  city  council  of  Galveston,  acting  under  said  law,  to  issue  |100,000  of  5  percent, 
bonds  to  improve  Galveston  Harbor,  under  the  direction  of  the  officers  of  the  United 
States  Government  in  charge  at  this  port. 

Hoping  this  action  of  the  city  comncil  of  Galveston  will  meet  with  a  favorable  re- 
sponse from  the  officers  of  the  General  Government, 
I  have  the  honor  to  be,  your  obedient  servant, 

R.  L.  Fulton, 

Mayor, 
Maj.  S.  M.  Mansfield, 

Brevet  Lieutenant-Colonel,  U,  S.  A, 
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AK  ACT  aathorisine  cities  cm  the  ooMt  at  TexM  to  appropriate  money  and  to  ieeue  bonds  for  iniproTe> 
meat  of  tbeir  harbors  and  of  the  "  bars  '*  at  the  entrance  thereof  ana  to  Ictj  a  tax  to  pay  the  same. 

Sbctiok  1.  Be  it  enacted  by  the  legielature  of  theState  of  Texas,  That  the  board  of  alder- 
men or  other  consti toted  municipal  aothorities  of  oities  bordering  on  the  coaet  of  the 
Gnlf  of  Mexico  are  hereby  authorized  and  empowered  to  appropriate  money  to  im- 
prove and  to  aid  in  the  improvement  of  their  harbors  and  of  the  bars  at  the  entrance 
thereof :  Provided^  That  they  shall  n«>t  thereby  increase  their  aggregate  debt  beyond 
the  amount  of  indebtedness  limited  by  their  charters,  respectively  ;  such  appropria- 
tions to  be  made  out  of  any  surplus  foods  which  may  at  any  time  be  ou  hand,  and  by 
the  use  or  sale  of  any  bonds  heretofore  aathorised  to  bt<  issued:  Provided,  Such  bonds 
are  not  needed  for  the  purpose  for  which  they  were  specially  authorized  ;  and  also,  if 
ncoeoBaiy  therefor,  to  issue  and  dispose  of  bonds  with  interest  coupons  attached  in  such 
amoants  as  may  be  necessary,  not  to  exceed  the  limit  of  indebtedness  fixed  by  their 
charters. 

8ec.  2.  The  city  council,  or  other  constituted  municipal  authorities,  as  the  case  may 
be,  shall  levy  an  annual  ad  valorem  tax  on  the  property  in  said  city,  sufficient  to  pay 
the  interest  and  create  a  sinking  fund  for  the  redemption  of  said  bonds,  as  required 
by  the  constitution. 

'6bc.  3.  The  interest  on  said  bonds  shall  be  paid  semi-annually,  and  it  shall  not  ex- 
ceed 5  per  cent. 

Skc.  4.  Said  bonds  shall  not  be  sold  at  less  than  par. 

Sec.  5.  Whereas  the  great  demand  for  harbor  improvements  on  the  coast  of  Texas, 
and  the  near  approach  of  the  close  of  this  session  creates  an  lmp<irative  public  neces- 
sity and  emergency  for  the  suspension  of  the  rule  requiring  this  bill  to  be  read  on 
three  several  days,  and  it  is  so  snxpendtd,  and  that  the  same  take  effect  and  be  in  force 
from  and  after  its  passage,  and  it  is  so  enacted. 

Sfatk  ow  Texas, 

Departmemt  of  StaU : 
I,  Joe.  W.  Baines,  secretary  of  state  of  the  State  of  Texas,  do  hereby  cerrifv  that 
the  foregoing 'is  a  true  copy  of  the  original  enrolled  H.  D.  No.  543,  passed  by  the 
eighteenth  legislature  of  Texas,  approved  April  7,  1883,  entitled  "  An  act  author- 
izing cities  on  the  coast  of  Texas  to.  appropriate  money  aud  to  issue  bonds  for  im- 
provement of  their  harbors,  and  the  bars  at  the  entrance  thereof,  and  to  levy  a  tax 
to  pay  for  the  same/'  and  now  on  file  in  this  Department. 

Witness  my  official  signature  and  the  seal  of  State,  affixed  at  the  city  of  Austin, 
this  7th  day  of  April,  A.  D.  Id83. 

[seal.]  p.  Walton, 

Acting  Secretary  of  State, 

I  certify  that  the  foregoing  act  and  certificate  of  Acting  Secretary  of  Stat^  P.  Wal- 
ton, is  a  tme  copy  of  the  originals  on  file  in  this,  the  office  of  the  city  clerk,  of  this  city 
of  Galveston. 

C.  T.  McMahon, 
City  Clerk  of  the  Ctty  of  Galveston. 

AS  ORDIN  AKCE  to  aatborise  the  Imua  of  bonds  to  the  amount  of  $100  000  to  aid  in  deepening  water 
on  the  Galveston  Bar,  and  to  provide  for  the  intereat  and  create  a  sinking  ftmd  for  the  principal  of 
■aid  bonda. 

Be  it  ordained  by  the  city  council  of  the  city  of  Galveston — 

Sbctiok  1.  That  the  mayor  and  finance  committee  be,  and  they  are  hereby,  author- 
ized to  have  engraved  or  lithographed  bonds  of  the  city  of  Galveston,  with  semi- 
annual interest  coupons  attached  at  the  rate  of  5  percent,  per  annum,  payable  on  the 
first  of  January  and  July  in  each  year  at  the  office  of  the  treasurer  in  the  city  of  Gal- 
vesfon. 

Sec.  2.  Said  bonds  shalf  be  known  as  the  Harbor  Improvement  Bonds,  and  shall  be 
of  the  denomination  of  flOO  each  or  any  multiple  thereof,  and  shall  be  made  payable 
a*  the  office  of  said  treasurer,  maturing  ten  years  from  date,  and  shall  be  signed  by 
the  mayor  and  countersigned  by  the  treasnrer  of  the  city,  with  the  corporate  seal 
attached. 

Sec.  3.  Said  bonds  to  the  amount  of  one  hundred  thousand  dollars  (|100,000)  are 
authorized  to  be  issued  under  and  by  virtue  of  this  ordinance  and  in  pursuance  of  the 
authority  vested  in  the  city  council  by  an  act  of  the  Legislature  of  the  State  of 
Texas,  entitled  *^An  act  authorizing  cities  on  the  coast  of  Texas  to  appropria  e  money 
and  to  issue  bonds  for  improvement  of  their  harbors  and  of  the  bars  at  the  entrance 
thereof,  and  to  levy  a  t<ax  to  pay  the  same/'  approved  April  7,  1883. 

Sec.  4.  The  bonds  authorized  by  this  ordinance  shall  be  sold  for  not  less  than  par, 
and  the  proceeds  thereof  shall  be  deposited  with  the  treasnrer,  as  provided  for  in  the 
next  B«Mstion  of  this  ordinance :  Provided,  That  none  of  said  bonds  shall  be  issued  until 
the  fall  amount  of  rhe  issue,  viz,  one  hundred  thousand  dollars,  has  been  subscribed 
for  or  pnrchasers  fourd  therefor. 

Sf.c  5.  Said  amount  when  obtained  shall  be  deposited  with  the  treasnrer  of  the 
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city  and  Bhi^l  be  used  by  the  engineer  of  the  United  States  Qoyemment  in  the  im- 
mediate charge  of  the  harbor  improvements  for  deepening  the  outer  bar  of  the  port 
of  Galveston,  and  shall  be  applied  solely  to  that  pnrpf»se.  The  said  engineer  shall 
draw  drafts  upon  the  treasurer  of  the  city  from  time  to  time  as  he  may  need  funds  for 
prosecaitiug  the  work,  and  the  city  treasurer  shall  pay  said  drafts  out  of  said  funds 
until  it  is  exhausted. 

Sec.  6.  To  provide  for  the  interest  as  it  falls  due  and  create  a  sinking  fund  for  the 
redemption  of  said  bonds  when  due  there  is  hereby  set  apart  and  appropriated  as  a 
special  fund,  to  be  used  for  no  other  purpose,  6  per  cent,  of  the  entire  revenue  of  the 
city  until  the  principal  and  interest  of  the  bonds  hereby  authorized  are  fully  paid  up 
and  discharged. 

Sec.  7  That  an  ordinance  approved  April  2,  1H83,  entitled  **  An  ordinance  to 
authorize  the  borrowing  of  one  hundred  thousand  dollars  to  aid  in  deepening  water 
on  the  Galveston  Bar  and  to  provide  for  the  issue  of  bonds  therefor,"  be  and  the  same 
is  hereby  repealed. 

Sec.  8.  That  this  ordinance  take  effect  and  be  in  force  from  and  after  its  passage. 

I  certify  that  the  above  is  a  true  copy  of  an  ordinance  passed  by  the  city  council  of 
the  city  of  Galveston,  April  16,  A.  D.  1883. 

C.  T.  McMahon, 

City  Clerk. 


letter  of  major  6.  M.  MANSFIELD,   CORPS  OF  ENGINEERS,  TO  THE  CHIEF  OF  ENGI- 
NEERS. 

United  States  Engineer  Office, 

Galventon,  T&c.,  April  24,  1883. 
General  :  I  have  the  honor  to  refer  to  you  a  copy  of  a  letter  just  received  from  the 
mayor  of  the  city  of  Galveston,  covering  copy  of  law  passed  by  the  eighteenth  legisla- 
ture of  State  of  Texas,  authorizing  coast  cities  to  issue  bonds  for  improvement  of 
their  harbors,  and  an  ordinance  of  the  city  of  Galveston  acting  under  said  law  to  issue 
$100,000  of  5  per  cent,  bonds  to  improve  Galveston  Harbor,  under  the  direction  of  the 
officers  of  the  United  States  Government  in  charge  at  this  port,  and  expressing  the 
hope  that  this  action  of  the  city  council  of  Galveston  will  meet  with  a  favorable  re- 
sponse from  the  efficern  of  the  General  Government. 

I  have,  in  consequence,  the  honor  to  request  that  the  necessary  authority  be  given 
to  enable  nie  to  exercise  the  trust  so  confidently  placed. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Maj  r  of  Engineer$, 
Bvt.  Lieut.  CoL,  U,  8.  A 
To  Chief  of  Engineers,  U.  8.  A. 


LETTER  of  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  May  4,  1883. 
Sir  :  Your  letter  of  the  24th  ultimo,  transmitting  copy  of  a  letter  fh>m  the  mayor  of 
Galveston,  Tex.,  inclosing  copy  of  a  law  passed  by  the  legislature  of  Texas,  and  of  an 
ordinance  of  the  city  council  of  Galveston,  passed  in  accordance  therewith,  authorizing 
the  issue  of  $100,000  in  5  per  cent  bonds  to  be  applied  to  the  improvement  of  Galveston 
Harbor  under  the  direction  of  the  officer  of  engineers  in  charge  of  that  harbor,  and 
requesting  the  necessary  authority  to  enable  you  to  receive  and  apply  the  same,  has 
been  received.  * 

The  following  copies  of  the  indorsement  of  the  Chief  of  Engineers,  submitting  the 
matter  to  the  honorable  the  Secretary  of  War^  and  of  the  indorsement  of  the  honor- 
able Secretary  returning  the  papers  to  this  office,  are  furnished  for  your  information 
and  guidance : 

**  Office  Chief  of  Engineers,  U.  S.  Army, 

''April  30,  1883. 
"Respectfully  submitted  to  the  honorable  the  Secretary  of  War,  with  recommenda- 
tion that  the  officer  in  charge  of  the  improvement  of  Galveston  harbor,  Texas,  be 
authorized  to  receive  and  disburse  the  funds  to  be  provided  by  the  city  of  Galveston 
for  continuing  the  improvement  of  the  harbor  at  that  place,  in  accordance  with  the 
existing  approved  project.  It  being  understood  that  the  United  States  is  to  be  in  no 
way  responsible  for  the  return  of  the  funds  so  provided,  and  assume,  no  obligation  in 
relation  thereto. 

**H.  G.  Wright, 
' '  Chirf  of  Engineers f 
**BHg.  and  Bvt,  Maj.  Oen» 
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[Second  indonement.] 
''The  recommendation  of  the  Chief  of  Engineers  is  approved,  and  the  authority 
feqnested  i«  granted  upon  the  conditions  indicated  in  his  first  indorsement  h«*reon. 
•*  By  order  of  the  Secretary  of  War. 

"J.   6TONE, 

**A€Hng  Chief  Clerk. 
"Wab  Depabtmrnt, 

"Ifay  3,  1883." 

Ton  will  please  notify  the  mayor  of  Galveston  accordingly. 
By  command  of  Brigadier-General  Wright. 
Yery  respectfully,  yonr  obedient  servant, 

H.  M.  Adams, 
Captain  qf  Engineert. 
Maj.  8.  M.  Mansfield, 

Cwp»  of  EngineevB, 


uettsk  of  major  s.  m.  mansfield,  corps  of  engineers,  to  hon.  b.  l.  fulton, 
mayor  of  galveston,  texas. 

United  States  Engineer  Office, 

Galve$ian,  Tex.,  May  14,  1883. 
Sir:  I  have  the  honor  t«  submit  for  yonr  information  copy  of  correspondence  had 
with  the  Chief  of  Engineers,  United  States  Army,  and  the  honorable  Secretary  oi 
War.  relating  to  the  action  of  the  citj^  council  of  Galveston  in  appropriating  |1CM),000 
for  the  improvement  of  the  harbor  or  Galveston  nnder  the  direction  of  the  officers  of 
the  United  States  Government  in  charge  at  this  port. 

It  will  be  seen  that  I  am  duly  autborised  to  receive  and  disburse  the  funds  to  be 
provided  by  tbe  city  with  the  express  onderstanding  that  the  United  States  is  to  be 
m  no  way  responsible  for  the  return  of  the  funds,  and  assumes  no  obligations  in  rela- 
tion thereto. 
Be  so  kind  as  to  acknowledge  receipt  and  oblige, 
Yonrs,  respectfully, 

S.  M.  Mansfield, 
Major  of  JSngineerB, 
BvU  Lieut,  CoL,  V.  S,  A. 
Hon.  R.  L.  Fulton, 

Mofor  of  Oalve$ion, 


LETTER  OF  HON.   R.   L.   FULTON,   MAYOR  OF  GALVESTON,   TEXAS. 

Galveston,  Jfay  16,  1883. 
Dear  Sir  :  Tour  favor  of  the  14th  instant  witb  inclosed  copies  of  yonr  letter  to  the 
Chief  of  Engineers,  of  April  24,  and  his  reply  thereto,  were  duly  received  and  con- 
tents noted. 

1  am  gratified  to  find  that  you  are  authorized,  with  the  conditions  named,  to  re- 
ceive the  f  1 00,000  appropriated  by  the  city  of  Galveston  for  the  continuance  of  your 
work. 

Just  so  soon  as  certain  preliminaries  can  be  gone  through  witb,  consequent  upon 
the  issnance  and  placing  of  the  bonds,  the  amount  of  funds  named  in  the  ordinance 
will  be  placed  in  the  hands  of  the  city  treasurer,  subject  to  your  order. 
Very  respectfully, 

R.  L.  Fulton, 

Mayor, 
Col.  8.  M.  Mansfield, 

Major,  Corpt  of  Engineers. 

By  virtue  of  the  authority  conferred  in  letter  above  from  the  Chief  o 
Engineers,  dated  May  4,  1883,  the  work  of  improvement,  to  the  ex- 
haustion of  this  special  fund  of  $100,000  given  by  the  ordinance  above 
mentioned,  will  continue  in  accordance  with  the  existing  approved  pro- 
ject.   The  money  will  be  applied  to  the  building  up  of  the  south  jetty. 

In  addition  to  this  action  of  the  city  authorities,  I  must  make  men- 
tion of  the  aid  extended  to  the  work  on  the  part  of  the  Galveston 


Digiti 


zed  by  Google 


1070  REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Wharf  Company  in  granting  the  Government  free  wharfage  and  facili- 
ties for  handling  stone  since  the  work  cofnmenced,  which  of  itself  is  a 
very  handsome  contribution.  No  better  evidence  of  the  public  spirit 
and  desire  on  the  part  of  the  citizens  of  Galveston  to  secure  deep  water 
could  possibly  be  offered,  and  this  action  is  well  worthy  of  the  consid- 
eration of  Congress  in  connection  with  further  appropriation  for  the 
purpose. 

The  estimate  in  accordance  with  approved  plan  of  1880  was $1, 825. 813 

Appropriated,  1880-^83 825,000 

1,000,813 

Five  hundred  thousand  dollars  could  be  very  profitably  expended  in 
the  fiscal  year  ending  June  30, 1885,  in  continuing  the  work  of  improve- 
ment inaugurated. 

The  work  ie  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
houses are  in  Bolivar  Point  and  Fort  Point,  at  entrance  to  Galveston  Bay. 

Money  statement. 

Amount  appropriated  hy  act  passed  August  2, 1882 $300, 000  00 

Julv  1.  Ib8^(,  amount  expended  during  fiscal  year,  exclusive 

oi  outstanding  liabilities  Julv  1,  1882 $257,249  88 

July  1,  1H83,  outstanding  liahili ties 10, 509  35 

267, 759  23 

July  1,  1883,  amount  available 32,240  77 

Amount  (estimated)  required  for  completion  of  existing  project 1, 000, 813  00 

Amount  that  can  be  profitably,  expended  in  fiscal  year  ending  June  30, 

1885 500,000  00 


Abstract  of  propo$ala  for  furnishing  materialj  ^o,  (Oalvealon  Harbor,  Teoeas),  rooeived  in 
response  to  advtrtisenuntf  dated  August  21, 1882,  and  opened  September,  18, 1882,  by  Maj. 
8»  M.  Mansfield,  Corps  of  Engineers, 


No. 

Names  of  bidden. 

Batline, 

75,000 

poonds. 

Spun  yarn, 
pounds. 

Sisal,8.inoh, 

8,000 

pounds. 

Manila 

Tope.  7.600 

pounds. 

Thimblt^ 

2.000 
pounds. 

1 

Gnlf  Colorado  and  Santa  F6  Rail, 
vay  Company 

Per  pound. 

Per  pound. 

Per  pound. 

Per  pound. 

Per  pound. 

A  M^  Shannon'  A  Co 

Adolph  Flake  &Co 

-isk 

toil 

••1? 

••1?* 

H.  Marwiu&Co 

W.  A.  Jtinki^r 

James  Hopkins 

W.  I.  KnAnd 

Inaar.  Hebron 

No. 

Names  of  bidders. 

TaUow, 

2,000 
pounds. 

Brush, 
15,000 
cords. 

Stone. 
16,000 
tons. 

Coal 
500  tons. 

Handling 
stone. 

1 

Gnlf  Colorado  and  Santa  F6  Railway  Com- 
^^-fljiny 

Perpownd. 

Perecrd. 

PerUm. 
$4  00 

Per  tan. 

Per  ion. 

^^^ 

^.M  Shannon &Co 



$8  75 

■^8 

Adolf  Flake  dtCo 

♦•s 

H.  Marwiis  &  Co 

W,    A.  JUnkC^r  , -,-r--» r-r        -,-,.... 

4  86 

James  Hopkins 

to  25 

W.I.  England 

'"S 

Tsaac  HolTton 

84| 

1 
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report  of  acr.  w.  a.  hixklb.  supkrintkndbnt. 

United  States  E^yginser  Works, 

Gahr8fon,  Tex.,  July  12,  1883. 
Sir:  I  have  the  honor  to  submit  my  report  of  operationa  on  the  improvement  of 
harbor  at  Galveston,  Tex.,  for  the  fiscal  year  ending  Jnne  :iO,  1883. 

The  work  consisted  in  the  manufacture  and  placing  of  mattress,  repair  of  plants 
building  sand  fence  and  dredging  bar. 
On  hand  July  1,  1882,  six  mattresses,  15  feet  by  95  feet  by  1.4  feet. 
There  have  been  constructed — 

Feet 

6  mattresses 30byU5by  l.A 

5  mattresses 30  by  90  by  1.6 

Imattress 30  by  60  by  1.6 

IS  mattresses 30  by  95  by  1,7 

Imattress 30  by  75  by  1.7 

1  mattress 30  by  #15  by  1.7 

76  mattresses 30  by  45  by  1.7 

2  mattresses 30  by  30  by  1.7 

7  mattresses 30  by  56  by  1.5 

52  mattresses 30  by  45  by  1.5 

S^Qiattresses 30by95byl.5 

49 mattresses ...   30  by  90  by  1.8 

87  mattresses 30  by  75  by  1.8 

Imattress ir»by56byl.6 

Imattress 15  by  37  by  1.4 

4  mattresses 15  by  90  by  1.4 

117  mattresses 15  by  95  by  L4 

A  total  of  five  hundred  and  forty- two  mattresses. 

There  have  been  placed  in  line  of  south  jetty — 

1.  Foundation  course : 

40  mattresses 30  by  95  by  1.7 

2  mattresses 30  by  95  by  1.6 

5  mattresses 30by  90  by  1.6 

Imattress 30  by  75  by  1.7 

Imattress 30by60by  1.6 

A  total  of  forty-nine  mattresses. 

%.  Second  course : 

123  mattn'sses 15  by  95  by  1.4 

4  mattresses 15  by  90  by  1.4 

Imattress 15  by  37  by  1.4 

Imattress 15  by 26  by  1.4 

A  total  of  one  hundred  and  twenty-nine  mattresses. 

3w  Tfiird  course : 

82  mattresses 30  by  95  by  1.7 

4  mattresses 30  by  9ft  by  1.6 

73  mattresses 30  by  45  by  1.7 

52  mattresses 30  by  45  by  1.5 

7akattresses 30bv56byl.5 

Imattress 30  by  65  by  1.7 

1  mattress 15  by  56  by  1.5 

Imattress 30  by  30  by  1.7 

A  total  of  two  hundred  and  twenty-one  mattresses. 

4.  Fourth  course: 

46  mattresses 30  by  90  by  1.8 

59  mattresses 30  by  90  by  1.5 

27  mattresses 30  by  75  by  1.8 

1  mattress 30  by  30  by  1.7 

A  total  of  one  hundred  and  thirty-three  mattresses. 

An  aggregate  number  of  mattresses,  placed  in  Jetty,  five  hundred  an^  thirty-two ; 
learing  ten  mattresses  (30  feet  by  9  feet  by  1.7  feet)  on  hand  June  30,  1883 

There  have  been  500  feet  of  sand  fences  built  at  Fort  Point,  in  which  12  cords  of 
brash  were  used. 
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The  following  materials  have  been  used  in  the  work : 

Brush cords.. 

Cane do... 

Ratline ponnds.. 

Three-inch  sisal  rope do . . . 

Iron  thimbles do... 

Spun  yarn do... 


Feet 
22,H4atS 
145.02 
84»506 
10,792 

2,687 
59,464 


Stone,  placing  mattresses cubic  yards..  29,264.28 

Stone  in  riprap do...    6,633.18 

Total  stone 35,897.46 

COST  OF  WORK. 

Manufacture  of  mattresses , $24,012  65 

Repair  of  plant 9,789  59 

Placing  mattresses  in  jetty 29,693  35 

Storing  and  cost  of  stone 97,725  34 

Surveys 340  77 

Superintendents,  clerks,  and  watchmen 7, 883  88 

Storing  and  cost  of  brush  and  cane 92,675  67 

Marline,  rope,  ratline 16, 048  16 

Riprap 22,150  63 

Dredging  bar -^ 658  65 

Other  harbors 23  90 


301, 002  59 
NoTR. — ^Number  of  cubic  yards  of  brush  mattress  work  placed  in  Jetty,  71,657.3. 

Staimntni  $hawing  number  of  day9  of  favorable  weather  and  the  number  of  mattreeeee  placed 

during  the  year. 


Months. 


Knmber  of  days  lost,  and  oanse. 


July 

August 

Sept«mboT. 
October  — 
November  . 

December  . 


January  .. 
February . 


If  arob  . 
April .. 


Hay. 
June 


I 


One  holiday;  one  day,  no  mattresses  on  hand  for  third  and 
fourth  course ;  one  day  riprapping. 

Four  days,  riprapping ;  seve  i  aays,  no  mattress  oniiand; 
seven  days,  tug  C.>nthia  under  repair ;  one  day,  Sunday. 

One  day,  nprapping ;  one  day,  no  stone  loaded,  no  mat- 
tress on  haim ;  one  day,  Sunday. 

Three  days,  riprapping ;  one  day,  no  stone  or  mattress  on 
hand ;  two  days,  Sundays. 

One  day,  riprapping ;  two  days,  no  mattress  on  hand ;  one 
day,  placing  b«rge  aground ;  one  day,  tide  too  low ;  one 
day,  out  of  brush. 

Two  days,  riprapping ;  three  days,  no  mattress  on  hand. 


Three  days,  i-iprapping ;  one  day,  tide  too  low. 
I  Tbr^e  days,  owing  to  strong  tides,  could  not  place  mat- 

treftses. 
One  day,  riprapping. 
One  day,  tug  Cynthia  went  to  Biasos  River  with  Colonel 

Mauhfield. 
One  day,  towed  placing-barge  to  Morgan's  Point  to  haul 

out;  one  day,  riprapping. 
Two  days,  riprapping ;  one  day,  not  sufficient  men;  two 

days,  surveying;  one  day,  no  mattress  on  hand ;  one  day, 

S lacing  barge  aground ;  four  days,  dredging  bar ;  three 
ays,  Sundays. 


Six  mattresses  were  lost  by  breaking  loose  from  tow  of  tug  Cynthia,  owing  to  heavy 
sea  running.    None  have  been  lost  from  jetty. 
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REPAXRS  TO  PLANT. 

Tag  Cynthia  was  hauled  oab  twice,  hull  cleaned,  and  machinery  overhauled ;  tujr 
Molyneux  was  hauled  out,  and  hull  and  machinery  repaired ;  placing-harge  was  hauled 
oat,  and  hull  repaired. 

The  plant,  with  the  exception  of  harges  2,  3,  and  4,  which  require  some  attention 
to  their  sheathing,  is  in  good  condition  for  constant  and  efficient  service. 
Respectfully, 

W.  A.  HiNKLK, 

Superintendent. 
Maj.  S.  M.  Mansfield, 

Corp$  of  Engineen. 


report  of  mr.  h.  c.  riplry,  assistant  engineer. 

United  States  Engineer  Office, 

Galve$ton,  Tex,,  August  21,  1883. 

Sir:  I  have  the  honor  to  euhmit  the  following  report  relating  to  the  survey  of  Gal- 
veciton  Harbor,  Texas : 

The  survey  was  commenced  on  the  12th  of  May,  and  concluded  on  the  2l8t  of  July 
ultimo,  having  been  prosecuted  during  favorable  weather  and  at  such  times  as  not 
tomterfere  with  more  important  work.  The  actual  time  consumed  in  the  hydrographic 
work  was  forty-nine  and  one-half  hours,  embraced  in  portions  of  twelve  days. 
The  area  covered  is  16  square  miles,  extending  from  near  the  quarantine  station,  in 
Galveston  channel,  to  the  Quif,  and  embracing  the  inner  and  outer  bars. 

The  accompanying  tracing  shows  a  plot  of  the  survey,  together  with  a  sectional 
«Ievation  c»f  the  south  jetty  as  constructed  up  to  June  30,  1883. 

Comparing  this  survey  with  that  of  June,  1882,  we  note  the  following  changes, 
all  depths  referring  to  the  plane  of  mean  low  tide :  There  has  been  a  deepening  at 
that  point  in  Galveston  Channel  west  of  the  Fort  Point  light-house,  where  a  shoal  had 
formed,  arresting  the  18-foot  contours,  so  that  now  there  is  a  least  depth  of  18|  feet. 

There  has  also  l>een  a  deepening  on  the  site  of  the  inner  bar,  which  can  now  be 
crossed  with  a  least  depth  of  25  feet,  there  being  as  much  as  27^  feet  depth  between 
it  and  the  shoal  above  mentioned. 

In  Bolivar  Channel  little  change  is  to  be  noted  inside  of  the  Id-fout  contour.  There 
is  an  undoubted  tendency,  however,  to  straighten  the  southward  deflection  existing 
at  its  outer  end. 

At  the  extreme  point  of  the  bight  the  18-foot  contour  has  moved  to  the  north  and 
«a0t  about  800  feet.  Farther  north  this  contour  has  move<l  eastward  from  400  feet  to 
1^  feet,  and  on  the  north  side  of  the  channel  for  a  short  distance  from  its  eastern 
end  it  has  moved  south  from  200  feet  to  500  feet. 

These  movements,  however,  are  efl'ected  with  a  slight  change  in  depth,  on  account* 
of  the  nearly  level  bottom ;  but  as  we  approach  the  crest  of  the  bar,  following  the  line 
of  the  axis  of  Bolivar  Channel  nearly,  we  find  a  bight  of  the  16-foot  contour  to  have 
adranced  fully  1,500  feet,  showing  a  scour  in  places  of  over  3  feet  depth. 

Id  the  jetty  channel  at  the  shoalest  point  there  has  been  a  deepening  of  1^  feet,  so  that 
then  is  now  a  least  channel  depth  of  13  feet,  'and  a  width  of  1,000  feet  from  the  Jetty 
to  the  12-foot  contour  north  of  it.  Aside  from  the  deepening  in  the  jetty  channel,  the 
depth  on  the  crest  of  the  bar  remains  practically  uuchauged ;  the  bar,  however,  has 
moyed  gnlfward  some  300  feet,  and  the  area  between  the  12-foot  contours  has  dimiu- 
iahed  in  width  a  perceptible  amount. 

South  of  the  jetty  for  the  outer  2  miles  but  little  change  has  occurred;  the  same 
trench  exists  close  to  the  jetty,  which  at  a  point  about  1  mile  from  the  outer  end  of 
the  jetty  has  widened  somewhat;  this  is  obviously  caused  by  the  escape  of  water 
through  the  gap  in  the  upper  courses  of  the  jetty  at  this  place. 

Nearer  the  shore  the  shoals  have  somewhat  changed  in  position  and  shape ;  the  8-foot 
contour  outside  of  the  first  shoal  met  has  moved  shorewards  about  500  feet,  except 
in  a  narrow  ridge  near  the  jetty,  where  it  has  pushed  out  about  1,200  feet. 
^  The  swash  channel  has  greatly  diminished  in  both  width  and  depth,  and  an  accre- 
tion of  some  200  feet  has  been  made  to  the  shore,  in  addition  to  numerous  ridges, 
which  have  made  their  appearance  above  the  water  surface. 

Along  the  north  face  of  the  jetty,  where  it  crosses  the  shoal  near  the  Fort  Point 
light,  a  trench  has  been  excavated  by  the  overfall  of  water  which  coraes  in  through 
the  swash  channel,  and  which  is  deflected  from  its  accustomed  route  by  the  building 
np  of  the  inner  end  of  the  jetty.  That  portion  of  this  shoal  lying  north  of  the  jetty 
has  been  depressed  on  the  north  and  west,  and  extended  on  the  east,  the  6-foot  con- 
toar  having  advanced  eastward  nearly  1,000  feet.  The  eastward  advance  of  this  shoal 
has  80  macn.  encroached  upon  the  channel,  which  crossed  the  line  of  the  jetty  about 
1  mile  east  of  Fort  Point  light,  that  it  would  seem  to  be  only  a  matter  of  a  few  months' 
time  when  this  channel  wul  be  entirely  filled. 

5455— B  83 68 
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The  shoal  south  of  the  light-yessel  has  changed  very  little.  The  northwest  oi 
has  been  depressed  slightly,  and  northeast  corner  extended  about  an  eqnal  am 
At  the  east  end  the  12'foot  contour  has  moved  west.  At  one  point  this  mov^ 
amounts  to  500  feet.  At  the  time  of  the  previons  survey  the  movement  of  this 
was  in  the  opposite  direction,  apd  it  is  believed  that  it  will  resume  its  easi 
advance  when  the  gap  in  the  Jetty  at  this  point  is  closed. 

The  area  north  of  Bolivar  Channel  was  not  covered  by  the  survey  of  last  * 
Comparing  it,  therefore,  with  the  survey  finished  in  February,  1881,  we  find  tha 
shoal  extending  out  alon|^  the  north  side  of  the  channel  has  experienced  no  | 
change.  Its  western  limit  embraced  in  this  survey  has  been  narrowed  somewht 
the  enlargement  of  the  swash  channel  at  that  point,  and  its  eastern  end  has  m 
to  the  north,  an  amount  corresponding  nearly  with  the  northward  movement  on 
var  Channel  at  its  eastern  extermity.  \ 

The  8-foot  contour  has  moved  easterly,  inclosing  a  narrow  ridge  for  a  dlstanl 
fully  2,500  feet. 

The  12-foot  contour  to  the  north  has  moved  out  about  400  feet. 
*  Between  the  12-foot  and  18-foot  contours  a  remarkable  shoaling  has  occurre4| 
18-foot  contour  having  moved  gulfward  at  one  point  over  2,000  feet.  There  is  % 
evidence  of  a  trench  for  much  of  the  distance  along  the  line  of  the  Bolivar  Gabiond 
but  where  it  was  deepest  it  has  greatly  shoaled,  and  in  places  no  evidence  of  a  tn 
remains.  The  shoal  which  crosses  the  swash-channels  south  of  the  gabionnade  hai 
creased  in  width  500  feet,  and  has  moved  southwestward  a  like  amount.  The  nC 
side  of  Bolivar  Channel,  between  the  8-foot  and  ^-foot  contours,  seems  to  posa^ 
remarkable  de»*ee  of  permanency. 

Altogether  the  changes  for  the  past  year,  or  indeed  for  the  two  years  past,  considei 
the  magnitude  of  the  Jetty  already  constructed,  are  very  slight,  and  indicate  ra| 
the  direction  towards  which  changes  are  tending  than  any  very  important  re| 
accomplished. 

The  straightening  of  Bolivar  Channel  at  its  outer  end  is  evidence  of  the  snpi 
which  the  current  in  that  channel  gets  from  the  jetty  in  its  efforts  towards  a  strM 
passage  into  the  Gulf  in  opposition  to  the  littoral  current,  which  tends  to  deflect  1 
the  southward.  1 

The  gulfward  movement  of  the  bar^  without  a  corresponding  increase  in  depth  m 
its  crest,  would  seem  to  indicate  the  importance  of  an  early  and  rapid  constructiol 
the  north  Jetty. 

The  chanees  thus  far  do  not  seem  to  warrant  the  expectation  of  a  much  pei 
increase  in  depth  in  the  present  Jetty  channel,  but  the  indications  seem  to  point  \ 
new  channel  at  a  much  greater  distance  from  the  Jetty  and  more  nearly  on  the  ] 
lonKation  of  the  axis  of  Bolivar  Channel. 

The  closing  of  the  gap  in  the  third  and  fourth  courses  of  the  south  Jetty  will 
doubtedly  hasten  this  result  by  diminishing  t-o  a  great  extent  the  cross-current  oni 
bar,  which  is  produced  by  the  littoral  current. 

In  conclusion,  I  desire  to*  express  my  indebtedness  to  Lieut.  W.  L.  Fisk,  Corp 

Engineers,  Mr.  J.  M.  Picton,  assistant  engineer,  and  Mr.  H.  J.  Condron,  for  valm 

assistance  in  the  conduct  of  the  survey  and  construction  of  the  chart. 

Very  respectfully,  your  obedient  servant, 

H.  C.  Ripley, 

A98iBtant  Engines 

Mig.  Q,  M.  Mansfield, 

Corps  of  Engineers,  U,  8,  A, 


COMMERCIAL  STATISTICS. 


CusTOM-HousE,  Galveston,  Tex., 


Diatrioi  of  GalvestoHf 

ColUeiar's  Qffloe,JulyfU,  ISSM 
year  ending  June  30, 1883.                            | 

Tr»de. 

Entered. 

Cleared.  1 

No. 

Tonnage. 

No. 

Tonn^ 

CcMwting 

472 
258 

406,771 
166,795 

829 
266 

281 

Foreign ......... -  - 

Total 

780 

662,668 

594 

4^ 
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Value  of  exports: 

Domestic 129,637,898  00 

Foreign 11,062  00 

Number  of  bales  cotton  exported,  G17,258,  or  26*:J,274,602  pounds. 

Value  of  foreign  merchandise : 

Imported |1,647,374  00 

Total  receipts  from  all  soarces 545,030  74 


Pa. 

IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

Original  estimate  (for  channel  100  fe^t  wide  and  12  feet  deep),  1877 $446, 326  48 

Appropriated,  1872  to  1883 446,500  00 

The  improvemeDts  made  and  coDdition  of  the  channel  at  the  close  of 
the  fiscal  year  ending  June  30,  1882,  covered  the  followin|( : 

First.  A  channel  between  Bolivar  Channel  and  Ked  Fish  Bar,  12  feet 
deep  and  100  feet  wide  at  bottom. 

Second.  A  channel  through  Red  Fish  Bar  and  through  the  Upper 
Bay,  carrying  a  least  depth  throughout  of  8^  feet  at  mean  low  tide,  with 
work  of  dredging  (under  contract  with  Mr.  James  £.  Slaughter)  pro- 
gressing. 

PBOGBSSS  MADE  DUBIIYa  THE  TEAB  ENDING  JUNE  30,  1883. 

Mr.  James  £.  Slaughter,  under  his  contract  of  July  7. 1881,  continued 
work  of  dredging  fit>m  July  1, 1882,  to  June  1, 1883,  wnen  it  was  found 
that  he  had  completed  all  the  work  required  of  him  under  the  terms  of 
his  said  contract.  This  work  covered  the  excavation  and  removal  of 
962,229  cubic  yards  of  material  from  the  channel,  giving  an  average  13 
feet  depth  from  Bed  Fish  Bar  to  Morgan's  Gut  through  the  Upper  Bay. 

The  work  progressed  unsatisfactorily  durifig  the  months  of  July,  Au- 
gust, September,  and  October,  and  the  greater  part  of  November,  owing 
to  insufficient  plant.  In  November  an  additional  dredge  and  tug  was 
pat  upon  the  work,  after  which  the  progress  of  the  work  was  all  that 
could  be  desired. 

The  project  for  the  expenditure  of  the  funds  of  1881,  $50,000,  and 
1882,  $94,500,  mentioned  in  last  annual  report,  was  not  elaborated.  The 
reasons  for  non-complying  with  that  proposed  duty  are  fully,  set  forth  in 
my  letter  of  November  21, 1882,  to  the  Chief  of  Engineers.  This  letter, 
together  with  a  rei>ort  of  a  Board  of  Engineers,  with  acxK)mpanying 
recommendation  and  orders,  is  given  herewith  in  full  to  complete  the 
record. 

PROBABLE  OPEBATIONS  OF  THE  YEAB  ENDING  JUNE  30,  1884. 

The  funds  of  the  appropriation  of  1881-^82,  $144,500  in  compliance 
irith  the  orders  of  the  Department,  as  above  mentioned,  are  reserved 
for  such  action  as  Congress  at  its  next  session  may  make.  Therefore, 
nothing  can  be  done  until  after  the  requisite  Congressional  action  is 
liad.and  for  the  reason  it  is  impossible  now  to  outline  the  coming  year's 
^ork  upon  this  improvement 

The  work  is  in  the  collection  district  of  Galreston.  The  light-houses  on  or  near  the 
line  of  work  are,  (1)  at  Bolirar  Point ;  (2)  at  Fort  Point ;  (3)  at  Half-Moon  Shoal ;  (4) 
at  Bed  Fish  Bar. 
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Money  statement. 

July  1,  1882,  amount  available $88,466  13 

Amount  appropriated  by  act  passed  August  2,  1882 94,  SCO  00 

182,966  13 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1882 23,095  63 

July  1,  1883,  amount  available 159,870  50 


letter  of  major  s.  m.  mansfield,  corps  of  engineers. 

United  States  Engineer  Office, 

Oalveaton^  Tex.j  November  21, 1882. 

General  :  I  have  the  honor  to  present  the  following  as  pertinent  to 
the  subject  of  developing  and  maintaining  a  12-foot  ship-channel  through 
Galveston  Bay,  Texas,  in  the  manner  carried  on  by  the  United  States 
since  1874,  under  appropriations  for  <4mproviug  ship-channel  in  Gal- 
veston Bay,  Texas,^  and  otherwise. 

From  the  several  annual  reports  it  is  learned  that — 

First.  First  estimate  was  made  in  1871,  by  Lieutenant  Adams,  for  6- 
foot  channel,  100  feet  wide,  through  Red  Fish  Bar  for  accommodation 
of  steamboat  traffic,  $62,805,  with  an  additional  annual  appropriation 
(unknown  amount)  necessary  for  maintenance  of  such  a  channel.  Also, 
estimates  for  channel  6  by  150  feet  through  the  two  bars,  and  for  ship- 
channel  150  by  J  2  feet  from  Bolivar  Channel  to  San  Jacinto  River.  (The 
average  depth  of  Galveston  Bay,  8 J  feet,  with  bottom  of  soft  mud,  sand, 
and  shells.)  Stated^  that  last  channel  will  not  remain  open,  but  will 
either  require  constant  dredging,  or  must  be  revetted  on  both  sides  for 
a  distance  of  20  miles,  with  the  certainty  that  the  revetment  would  be 
destroyed  by  the  Teredo  mnvalis  in  a  few  years. 

Captain  Howell  approved  of  first  plan,  but  increased  estimate  from 
#62,805  to  1125,000. 

Second.  First  appropriation,  $10,000,  was  made  June  10,  1872,  with 
which  channel  was  dredged  by  Government  dredge  through  Red  Fish 
Bar,  1,500  by  70  by  7J  feet,  at  a  cost  of  51  cents  per  cubic  yard,  deposit- 
ing material  on  sides  of  cut. 

Third.  Second  appropriation,  $  10,000,  made  June  23, 1874,  was  applied 
to  extending  above-named  cut  2,982  feet,  connecting  7^-foot  depths 
above  and  below  bar,  60  feet  wide. 

Fourth.  Third  appropriation,  $10,200,  made  March  3, 1875,  for  widen- 
ing to  150  feet  and  deepening  to  10  feet,  for  accommodation  of  increas- 
ing commerce. 

Fifth.  Fourth  appropriation,  $25,000,  made  March  3, 1875,  is  the  first 
for  the  "  Improvement  of  the  ship-channel  between  the  mouth  of  the  San 
Jacinto  River  and  Bolivar  Channel,  in  Galveston  Bay,'^  and  considered 
as  continuation  of  Red  Fish  Cut. 

Sixth.  In  submitting  estimate  for  completion  of  9-foot  cut  through 
Bed  Fish  Bar,  and  for  10-foot,  12-foot,  and  15-foot  ship-channels,  nothing 
was  included  for  protection  by  embankment  or  piling,  as  it  was  thought 
the  channels  might  be  free  from  silting,  reasoning  from  a  somewhat 
similar  cut  in  Atchafalaya  Bay  (since  greatly  filled). 

A  10-foot  channel  was  recommended  as  sufficient  for  the  time  being, 
with  proviso  that  it  should  be  cut  to  a  depth  of  12  feet,  to  allow  for  filling 
by  pressure  from  sides. 
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Seventli.  The  cbanuel  finished  through  Red  Fish  Bar  in  1876  was 
6,100  feet  long,  with  least  depth  of  l^  feet  at  mean  low  tide,  and  con- 
nected depths  of  9  feet  and  8^  feet  in  upper  and  lower  bays,  permitting 
passage  of  vessels  of  9  feet  draught  to  within  a  few  miles  of  Houston. 
Report  of  1876,  page  586,  letter  from  C.  A.  Whitney  &  Co.,  July  20, 
1876,  states  that  no  shoaling  had  then  taken  place  in  the  excavated 
channel,  and  mentions  the  commercial  importance  of  the  work. 

Eighth.  Fifth  appropriation,  172,000,  made  available  April  25, 1877. 
No  work  was  done  during  that  year,  because  the  line  of  channel  had 
not  been  definitely  decid^  upon. 

Ninth.  Project  was  submitted  May  21, 1877,  for  excavation  of  chan> 
nel  12  feet  deep  and  100  feet  wide  at  bottom,  from  Red  Fish  Bar  to 
either  Morgan's  Cut  or  mouth  of  San  Jacinto,  with  preference  given 
to  the  former  as  being  $200,000  cheaper.  This  matter  was  referred  by 
the  Chief  of  Engineers  to  the  Secretary  of  War  for  the  reason  that  it 
involved  the  subject  of  tolls  made  by  the  Ship-Channel  Company.  Ap- 
propriation was  therefore  held  in  reserve. 

Tenth.  In  1877,  Assistants  Hayward  and  Ripley,  reported  on  the 
npper  and  lower  bays,  respectively,  and  made  estimates  for  channels 
12  feet  deep  and  100  feet,  150  feet,  and  200  feet  wide. 

Estimates  for  12-foot  channel  100  feet  wide  on  lines  afterwards  selected 
>ere  $160,994.92  for  upper  bay,  and  $146,866.75  for  lower  bay.  No  esti- 
mate for  work  in  Morgan's  Cut. 

Mr.  Ripley's  report  (with  current  discussion)  appears  on  page  462, 
Import  Chief  of  Engineers,  1877,  and  recommends  a  straight  line  from 
Red  Fish  Cut  to  the  head  of  Bolivar  Channel.  On  page  467  of  same 
year's  Rei>ort  is  found  the  report  of  the  Board  of  Engineers  deciding  in 
favor  of  this  line. 

Eleventh.  Captain  Howell  (page  918,  Report  of  Chief  of  Engineers, 
1879),  states  that  work  (by  dredging)  cannot  be  considered  permanent^ 
for  filling  will  certainly  occur ;  also  that  no  estimate  can  be  made  for 
its  maintenance  until  data  showing  amount  of  fill  can  be  obtained. 

Major  Mansfield  (page  1236,  Report  of  Chief  of  Engineers,  1880)  also 
states  work  of  simple  dredging  is  not  considered  permanent. 

Twelfth.  Condensed  history  of  operations  appears  in  Report  of  Chief 
of  Engineers,  1881,  rage  1332;  and  correspondence  relating  to  surren- 
der of  rights  by  the  ship-Channel  Company,  under  certain  conditions,, 
appears  on  pages  1334-1340  of  the  same  Annual  Report. 

Thirteenth.  No  appropriation  has  been  made  for  reimbursement  of 
the  Buffalo  Bayou  Ship-Channel  Company  in  view  of  its  surrender  of 
charter  and  rights. 

Fourteenth.  Assistant  Hayward's  estimate  of  cost  of  a  close-pile  re- 
vetment (pine)  was  $3  per  linear  foot,  not  creosoted  or  protected  in  any 
way. 
Fifteenth.  Appropriated: 

1875 |;25,000 

1876 72,000 

1878 75,000 

1879 80,000 

1880 50,000 

1881  50,000 

1882 94,500 

Total 446,500 

which  was  the  amount  of  Major  Howell's  final  estimate  of  1877. 

Sixteenth.  Under  combined  appropriation  of  1876-'78,  $147,000,  a 
contract  was  entered  into  with  George  C.  Fobes  &  Co.  for  dredging. 
in  lower  bay,  from  Bolivar  Channel  to  Red  Fish  Bar. 
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Work  begun  May  14, 1879,  and  was  completed  the  end  of  May,  1880, 
when  was  reported  a  channel  100  feet  wide  and  12  feet  deep  a*  the  re- 
sult; 703,646.63  cubic  yards  were  removed  during  the  year's  time  occu- 
pied on  the  work  under  this  contract. 

An  examination  of  this  line  of  cut  was  made  October  2, 1882,  whick 
shows  that  there  has  been  a  fill  throughout  the  entire  length  of  cut 
This  fill  amounts  to  2.91  feet  as  a  mean  of  nineteen  cross-sections.  The 
maximum  fill  was  4.3  feet,  and  the  minimum  fill  was  eight-tenths  of  a 
foot.  The  greatest  depth  in  the  minimum  cross-section  was  8.9  feet  al 
mean  low  tide. 

Seventeenth.  Under  the  appropriation  of  1879,  $80,000,  together  witl 
that  of  1880, 150,000,  contract  was  entered  into  July  7, 1881,  with  James 
E.  Slaughter,  for  dredging  a  channel  100  feet  wide  and  12  feet  deef 
between  Red  Fish  Bar  and  Morgan's  Cut. 

Work  began  March  30, 1882,  and  has  progressed  slowly,  as  might  be 
expected  with  the  insufficient  plant  furnish^  by  the  contractor,  till  the 
present  time.  About  one-half  of  the  work  is  completed  at  this  date 
(November  21),  but  a  promise  of  another  dredge  (just  arrived)  on  the 
work  will  hasten  its  progress,  and  the  entire  work  mav  be  completed 
by  the  1st  of  April,  1883. 

Eighteenth.  After  this  there  will  remain  $168,500,  covering  the 
balance  of  appropriation  of  1878,  $24,000,  the  appropriation  of  1881, 
$60,000,  and  the  appropriation  of  1882,  $94,600,  which  was  made  to  fill 
the  original  estimate  to  complete  a  channel  100  feet  wide  and  12  feet 
deep  between  Bolivar  Channel  and  Morgan's  Cut. 

CONCLUSION. 

The  prediction  that  this  dredged  channel  would  not  be  permanent  is, 
I  think,  abundantly  verified  by  the  results  shown  by  our  recent  exami- 
nation. 

To  carry  out  the  approved  project  would  be  a  simple  matter,  t.  c,  to 
continue  dredging  as  we  have  done  and  are  now  doing ;  bat  then  re- 
mains the  certainty  of  the  cut  filling  up  in  a  very  short  time,  leaving  the 
bay  in  its  former  condition,  navigable  only  for  vessels  of  light  draught 
I  therefore  feel  obliged  to  submit  this  matter  for  advice,  not  being  able 
to  bring  myself  to  the  point  of  recommending  an  expenditure  of  the  large 
sum  of  money  now  in  hand  and  available  for  this  improvement  in  dredg- 
ing in  this  open  bay. 

'  Hence,  not  being  able  to  submit  a  priject,  I  submit  this  as  a  complete 
statement  for  the  attention  of  the  Department,  and  await  instructions. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Major  of  Engineers^  Bvt.  Lieut.  CoLj  U.  S.  A, 

The  Chief  of  Engineers,  U.  S.  A. 


eeport  of  board  of  engineers. 

United  States  Engineer  Office, 

Oalvestonj  Tex.,  February  24, 1883. 
General:  The  Board  of  Engineer  Officers,  consisting  of  Maj.  S.  M. 
Mansfield,  Capt.  A.  N.  Damrell,  and  Capt.  W.  H.  Heuer,  constituted 
by  Special  Orders  ;N"o.  9,  dated  Headquarters  Corps  of  Engineers, 
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'W^asbiD^on,  D.  C,  January  29, 1883,  met  at  6a1ve8ton,  Tex.,  ou  the 
14th  and  loth  instaut,  to  consider  the  subject  of  the  further  prosecution 
of  work  in  continuance  of  the  improvemeut  of  ship-channel  in  Galveston 
Bay,  Texas,  and  report  its  conclusions  in  regard  to  the  permanency  of 
said  channel  and  the  means  to  be  adopted  for  securing  such  permanency, 
^vith  estimate  of  cost,  &c. 

Such  information  as  was  available  and  necessary  to  an  understand- 
ing of  the  subject  was  presented  by  Major  Mansfield,  and  the  subject 
was  carefully  discussed. 

The  Board  have  the  honor  to  report:  A  history  of  the  work  pertinent 
to  this  consideration  may  be  briefly  given.  The  first  work  of  dredging 
undertaken  by  the  Government  was  done  in  1872-'73,  under  an  appro- 
priation of  $L0,000,  and  consisted  of  making  a  cut  across  Red  Fish  Bar 
through  what  was  known  as  West  Pass.  This  cut  was  1,500  feet  long, 
70  feet  wide,  and  of  a  depth  to  admit  vessels  drawing  7  feet,  the  mate- 
rial being  deposited  on  the  side  of  the  cut.  (See  Chief  of  Engineers^  Be- 
port.for  1873,  page  63i.) 

Under  an  appropriation  of  $10,000,  made  June  23, 1874.  work  was  con- 
tinued, resultiug  in  the  extension  of  the  cut  made  in  1872-'73,  so  as  to 
admit  the  passage  of  vessels  drawing  7^  feet.  The  extension  was  2,982 
feet  in  length,  60  fe«t  wide,  from  7^  to  10  feet  deep,  and  made  connec- 
tion between  7^  feet  water  in  the  bay  above  and  below  the  bar.  (See 
Ohief  of  Engineers'  Report  for  1875,  page  870.) 

In  1875-'76,  two  appropriations,  made  in  1876,  aggregating  $35,200, 
were  expended  under  contract  in  makiiig  a  new  cut  across  Red  Fish  Bar, 
{the  old  cut  having  been  abandoned  for  reasons  not  definitely  known). 
The  channel  dredged  was  6,100  feet  in  length,  and  had  a  minimum  depth 
of  14^  feet  at  mean  low  tide,  and  connected  depths  of  9  feet  and  8J  feet 
in  the  upper  and  lower  bays. 

About  this  time  the  Buffalo  Bayou  Ship-Channel  Company  made  a 
<5anal  across  Morgan's  Point  from  San  Jacinto  River  to  the  bay  and 
extended  a  dredged  channel  in  the  bay  towards  Red  Fish  Bar  for  a  dis- 
tance of  about  5  miles.  These  are  known  as  Morgan's  Canal  and  Cut. 
The  width  of  the  channel  through  the  land  at  Morgan's  Point  was  180 
feet,  that  of  the  channel  in  the  bay  120  to  150  feet;  the  depth  of  chan- 
nel was  from  13  to  17  feet  at  time  of  completion,  according  to  statement 
of  Charles  A.  Whitney  &  Co.  (See  Chief  of  Enigiueers'  Report  for  1876, 
page  587.) 

In  the  winter  of  1876-'77  a  survey  was  made  which  showed  that  an 
undoubted  fill  had  taken  place  in  Morgan's  Cut,  since  its  completion, 
there  being  at  that  time,  for  considerable  distances  in  the  cut,  less  than 
12  feet  depth.  It  also  showed  that  the  old  cut  across  Red  Fish  Bar  had 
become  almost  entirely  obliterated. 

This  survey  was  made  for  the  purpose  of  deciding  upon  the  location 
of  the  lines  of  cut  to  complete  the  ship-channel  through  the  bay,  and 
resulted  in  the  decision  to  connect  Morgan's  Cut  and  Red  Fish  Cut  in 
the  upper  bay  and  Red  Fish  Cut  and  Bolivar  Channel  in  the  lower  bay 
by  straight  cuts. 

The  location  of  the  cut  in  the  lower  bay  was  referred  to  a  Boani  of 
Engineers,  which  states,  with  regard  to  this  line  in  preference  to  a  line 
passing  to  the  West  of  Pelican  Island,  that  it  would  be  shorter,  with 
fewer  necessary  curves  (if  any)  in  its  course,  would  require  a  much 
smaller  amount  of  dredging  in  its  first  construction,  and  could  after- 
wards be  maintained  at  less  cosl.  (See  Chief  of  Engineers'  Report  for 
1877,  page  467.) 
Between  May,  1879,  and  May,  1880,  $147,000  were  expended  in  dredg- 
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ing  on  this  line,  which  resulted,  in  a  channel  100  feet  wide  a 
deep  at  mean  low  tide,  extending  from  Boliver  Channel  to 
Cut,  a  distance  of  9 J  miles;  the  amount  of  material  exca 
703,646  cubic  yards. 

An  examination  of  this  line  of  cut  was  made  October  2, 1 
shows  that  there  has  been  a  fill  throughout  the  entire  leui 
This  fill  amounts  to  2  91  feet  as  a  mean  of  nineteen  cross-sect 
maximum  fill  was  4.3  feet,  and  the  minimum  fill  was  eight- tentl 
The  greatest  depth  in  the  miminum  cross-section  was  8.9  fe 
low  tide.  The  amount  of  fill  in  cubic  yards  for  two  and  one-1 
is  approximately  543,000,  or,  assuming  that  the  fill  has  been  i 
the  rate  of  232,714  cubic  yards  per  year. 

A  recent  examination  of  the  lower  end  of  Morgan's  Cut  « 
it  has  become  entirely  filled  as  far  as  examined.  This  leads  i 
elusion  that  the  entire  cut  from  Bolivar  Channel  to  Morgan 
wanting  in  permanency  save,  perhaps,  that  portion  immediate 
Eed  Fish  Bar,  and  even  this  subject  to  shifting  in  positior 
actual  fill. 

No  use  has  ever  been  made  of  the  cut  through  the  lower  bay. 
gan  steamers  are  the  only  deep-draught  vessels  plying  this 
two  reasons  may  be  assigned  tor  their  not  using  it :  First,  t 
not  sufficiently  marked  to  enable  them  to  keep  in  it;  and,  se< 
was  as  much  water  in  the  bay  outside  of  the  cut  as  in  A 
Bay,  or  on  the  bars  of  the  Texas  ports  which-  they  had  to  c: 
before  or  after  their  passage  through  the  bay. 

Captain  Atkinson,  superintendent  Houston  Direct  Navigi 
pany,  was  before  the  Board  and  stated  that  if  vessels  had  us 
he  believes  that  it  would  have  refilled  more  rai)idly  than  it  d 

With  reference  to  the  further  prosecution  of  the  work^  W( 
give  the  facts  as  they  exist,  and  state  the  cost  of  reopening 
taining  the  channel. 

When  the  project  was  made  in  1876  to  get  a  12  foot  channe 
ton  there  was  but  12  feet  on  the  Galveston  Bar.  Any  ves« 
fore,  which  could  cross  the  bar  could  go  direct  to  Houston  wii 
summation  of  this  project.  There  was  also  inaugurated  abou 
a  scheme  making  Clinton  (a  point  near  Houston)  a  transfei 
the  Texas  Central  Railroad  and  the  Morgan  steamers,  by  \ 
merce  was  carried  on  between  Kew  Orleans  and  the  interioi 
Since  then,  however,  the  conditions  have  very  materially  chj 

The  increased  depth  on  the  Galveston  Bar  renders  12 
through  the  bay  insufficient  for  a  sea-going  vessel  without 
and  the  completion  of  the  railroad  through  from  Houston  t 
leans  and  changes  in  the  railroad  system  of  Texas  is  about  1 
the  abandonment  of  Clinton  as  a  transfer  point.  About  1^ 
freight  represents  the  business  at  this  point  for  the  two  year 
1882. 

The  only  interest  to  be  subserved,  therefore,  is  the  local  cor 
tween  Houston  and  Galveston,  and  there  is  water  enough,  ii 
ment,  at  present  (8.9  feet),  to  accommodate  this  commerce  as 
served  by  the  Houston  Direct  Navigation  Company's  tugs  ai 
which  was,  for  the  years — 

1879 

1880 

18dl 

1882 
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CONCLUSION. 


We  see  bo  reason  to  believe  that  any  line  other  than  the  one  selected, 

and  which  was  recommended  by  the  Board  of  Engineers,  to  which  the 

matter  was  originally  submitted,  ofi'ers  superior  advantages  for  a  dredged 

channel,  and  we  do  not  know  that  a  wider  and  deeper  cut  wonld  be  any 

more  permanent  than  the  one  already  made,  and  we  know  of  no  other 

method  by  which  a  permanent  channel  can  be  made  through  this  long 

stretch  of  shallow  bay  at  any  reasonable  cost.    The  Bed  Fish  Bar  Gut, 

which  was  made  both  wider  and  deeper,  has  proved  far  more  durable 

than  those  made  by  the  Government  in  other  portions  of  the  bay,  and 

tbis  might  indicate  that  a  wider  and  deeper  cut  would  endure  longer 

than  that  which  has  nearly  refilled ;  but  the  Morgan  Gut,  dug  13  to  17 

feet  deep  and  120  to  150  feet  wide,  filled  quite  as  rapidly  as  cuts  made 

by  the  Government  under  similar  circumstances. 

The  maintenance  of  the  Bed  Fish  Gut  is  undoubtedly  due  to  the  con- 
centration there  of  a  large  volume  of  water  and  consequent  strong  cur- 
rent through  it.  We  believe  that  if  the  Government  purposes  main- 
taining a  12-foot-deep  channel  in  Galveston  Bay  it  may  be  done  by  making 
a  wider  and  deeper  cut  than  the  original  ouq  was,  or  by  making  a  recut 
of  the  original  width  and  depth  (averaging  100  by  4  feet),  with  a  heavy 
annual  expenditure  for  maintenance. 

Judging  by  the  filling  which  has  occurred  in  the  present  channel  in 
the  past  two  and  one-third  years,  we  estimate  roughly  that  the  annual 
approximate  cost  of  such  dredging  will  be  $90,000. 

With  a  cut  200  feet  wide,  4  feet  deep,  we  believe  there  would  be  a 
partial  refilling,  which,  after  a  few  years,  would  require  removal,  and 
while  we  cannot  state  the  exact  cost  and  maintenance  of  either  channel, 
we  bdieve  that  the  total  cost  to  the  Government*for  a  navigable  chan- 
nel 12  feet  deep  would,  including  original  cost  and  maintenance,  be  about 
the  same,  whether  the  first  cut  be  made  wide  or  narrow.  We  know  that 
a  narrow  cut  fills  rapidly.    A  wider  cut  may  fill  less  rapidly. 

Had  the  appropriations  been  made  available  as  fast  as  the  work  could 
have  been  pushed,  so  that  work  could  have  been  prosecuted  in  both  the 
npper  and  lower  bays  simultaneously,  it  is  probable  that  a  12-foot  chan- 
nel throughout  could  have  been  obtained  with  the  amounts  appropriated. 
As  it  was,  however,  the  cut  in  the  lower  bay  was  filling  while  that  in  the 
npper  bay  was  being  made. 

The  funds  ($168,500)  available  for  this  work  will  be  sufficient  to  re- 
open the  channel  in  the  lower  bay.  In  the  light  of  the  experience  as 
shown  above,  the  benefits  to  commerce,  however,  will  be  small  unless 
annual  expenditures  are  made  for  maintenance. 

The  channel  has  ever  been  reported  upon  as  wanting  in  permanency. 
We  are  also  of  the  opinion  that  if  the  channel  should  be  re-opened 
the  cut  should  be  well  marked  by  piles  not  over  1,000  feet  apart  through- 
out its  entire  length. 

An  inspection  of  the  work  was  not  deemed  necessary,  as  the  maps 
and  surveys  were  sufficiently  complete  in  detail,  and  of  a  recent  date. 
Keapectfully  submitted. 

S.  M.  Mansfield, 
Major  of  Engineers^  Bvt  Lieut  CoL^  U.  8,  A. 
A.  N.  Damrell, 

Captain  of  Engineers. 
W.  H.  Heueb, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineee 
United  States  A 
WcLshingtorij  D.  C,  March 
he  report  of  the  Board  of  Engineers,  constitated 
.  9,  Headquarters  Corps  of  Engineers,  "to  consider 
best  method  to  be  adopted  for  farther  prosecution 
n  with  the  dredged  channel  through  Galveston 
ith  your  letter  of  the  3d  instant,  was  duly  received 
lowing  copies  of  the  indorsement  of  the  Chief  of 
ig  the  report  to  the  honorable  the  Secretary  of  'V 
'sement  of  the  Secretary  approving  the  same,  an 
nformation  and  guidance : 

[First  iDdorsement.] 

Office  Chief  of  Engixee 
U.  S.  i 
Mar 
illy  submitted  to  the  honorable  the  Secretary  of  War,  with 
one  of  the  iunds  now  available  (beyond  what  is  needed  to  co 
;t)  for  'Mmproving  ship-channel  in  Galveston  Bay,  Texas," 
irther  action  of  Congress  is  had  thereon,  and  that  the  mattei 
i  special  communication  to  Confess  at  its  next  session, 
seem  from  the  within  report  of  the  Board  of  En^^ineers  that 
)t  be  made  a  permanent  one  at  any  reasonable  cost,  that  the 
>uld  be  about  f90,0<'0  per  annum,  and  that  the  necessity  for  t 
n  formerly  and  is  not  now  called  for  in  the  interests  of  comm 

H.  G.  Wright 
Chief  of  2 
Brig,  and  Bvi 
rSecond  indorsement,  j 

mmendation  of  the  Chief  of  Engineers  is  approved, 
of  the  Secretary  of  War. 

John  Twe 

( 

PARTMENT, 

March  15,  1«83. 

imand  of  Brigadier-General  Wright, 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Lieut.  Col.  of  Engif\ 
Bvt.  Maj.  0€n.j 
.  M.  Mansfield, 
Corps  of  Engineers. 


P3. 

improvement  of  trinity  river,  TEXAS. 

f  1880,  dredging  bar  and  removing  snags  above  and  below  Lib 
ging  on  the  bar  at  the  mouth  of  the  Middle  Pass 

edition  of  the  improved  portion  of  the  river — simpl 

redging  and  snagging  in  1879, 1880,  and  1881 — reina 

as  was  reported  in  last  annual  report,  having  (as  far 

>pth  of  water  in  channel  of  5  feet  from  the  entrau 

berty. 

k  appeared  to  be  needed  upon  the  river  at  any  time 

[  no  work  was  done ;  and  the 
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PBOBABLB  OPBBATIONS  OP  THE  YEAK  Eig>INO  JUNE  30,  1884, 

will  in  a  g^reat  measure  depend  apon  what  commerce  may  demand  for 
safe  and  rapid  Davigation  along  the  stream. 

The  fands  now  in  hand  (appropriation  of  1881  and  1882),  $14,000,  will 
meet  the  requirements  for  dredging  and  snagging,  if  found  necessary 
during  the  year. 

In  case  commerce  reqnires  the  development  of  the  river  beyond  its 
present  capacity  for  navigation,  it  is  thought  that  the  estimate  (required 
for  completion  of  existing  project)  of  $14,541  will  be  sufficient  to  meet 
such  conditions  for  a  year  or  so  to  come ;  but  there  exists  no  basis  for 
estimate  as  to  the  length  of  time  the  cuts  made  through  the  bar  at  the 
mouth  and  the  bar  near  Liberty  will  remain  open  for  navigation,  or  as  to 
the  cost  of  maintaining  the  river  from  its  month  to  Liberty  in  a  navi- 
gable condition. 

Appropriated  1878  to  1883, 134,500. 

I^o  appropriation  is  asked  for  the  next  fiscal  year,  none  being  needed 
because  of  the  present  lack  of  river  commerce. 

The  work  is  located  in  the  collection  district  of  Galveston ;  nearest  light-house, 
Red  Fish  Bar,  GalTeston  Bay. 

Money  statement 

July  1, 1^  amount  available |6,630  91 

Amoont  appropriated  by  act  passed  August  2,  1882 8,000  00 

14,630  91 

Jnly  1,1883,  amount  available 14,630  91 

Amount  (^timated)  required  for  completion  of  existing  project 14, 541  00 


P4. 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TE3LAS. 

estimate  of  1880,  for  channel  100  feet  wide  and  12  feet  deep,  between 

Simm's  and  White  Oak  Bayou $385,299  75 

Approprifttod,  1881-'83 75,000  00 

Unappropriated 310.299  75 

The  work  accomplished  and  improvement  made  up  to  Jane  30, 1882, 
covered  the  work  (as  commenced  under  the  contract  of  September  1, 
188U  with  Mr.  G.  L.  Long)  of  removing  snags,  logs,  stumps,  and  earth, 
24,895  cubic  yards,  and  the  clearing  away  of  overhanging  trees,  &c.,  11.2 
miles  of  bank. 

PBOGBBSS  MADE  DUBtNa  THE   YEAR  ENDINa  JUNE  30,  1883. 

The  contract  of  September  1, 1881,  with  Mr.  Long,  was  in  force  the 
beginning  of  July,  and  the  work  of  deepening,  widening,  and  straight- 
ening the  channel  was  continued  until  the  18th  of  November,  at  which 
time  the  funds  available  for  expenditure  under  Mr.  Long's  contract  were 
exhausted. 

The  total  work  accomplished  by  Mr.  Long,  under  the  terms  of  his 
contract,  comprised  the  following : 

The  clearing  of  the  banks  of  the  stream  of  overhanging  trees,  &c., 
for  a  distance  of  11.2  miles,  from  Simra's  Bayou  to  within  2  miles  of 
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ructions  in  the  bed  of  the  stream  by  dre 
f  stumps,  logs,  snags,  and  earth,  rednc 
?^here  found  necessary, 
tory  in  every  respect, 
re  of  the  funds  ($50,000)  appropriated 
ist  2, 1882,  was  forwarded  September 
k  in  continuation  of  that  already  done, ' 
aightening  channel,  and  removing  all 
le  extent  of  the  limited  amount  of  fui 

t  of  bids  received  in  response  to  my  ad^ 


Buffalo  Bayou,  Texas,  received  in  response  to  ac 
30, 1882,  and  opened  October  26,  1882. 


"  Lowest  bidder. 

n  J.  Atkinson  was  signed  November 
ore  December  15,  and  to  be  completed 

jn  the  15th  of  November,  by  clearing 
Harrisburg  to  Clinton  of  trees  and  unc 
lagging  in  the  upper  portion  of  the  ba^ 

:-  to,  and  inclusive  of.  the  30th  of  June 

inder  this  contract : 

I  narrow  places  on  the  bayou,  88,765  cu 

e  stream  971  stumps  and  sunken  logs, 
rhanging  trees,  underbrush,  &c.,  cover 
1,247,810  square  feet  of  bank, 
on  in  a  most  satisfactory  manner,  and 
with  the  limited  expenditure  of  fundi 
examinations  during  the  year  have  proi 
)rk  on  the  part  of  the  contractor,  coup 
work  of  his  contract  so  that  by  its  full 
equirements  of  navigation  may  be  eqne 

2:  that  it  would  be  utterly  impracticable 
the  fiscal  year  as  required)  the  contrac 
ime.  The  application,  favorably  indon 
of  the  Chief  of  Engineers  on  the  26th 
tober  31, 1883,  was  granted. 

)F  THE  YEAR  ENDING  JUNE  30,  1884. 

a  completion  of  contract  with  Mr.  John 
of  available  funds.  It  is  thought  that 
after  the  1st  of  September,  when  furtl 
b  of  money. 
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Oneliuudred  tlioasand  dollars  could  be  profitably  expended  in  mak- 
ing the  improved,  channel  required  for  navigation  during  the  fiscal  year 
ending  June  30,  1886. 

It  is  in  tb©  collection  district  of  Galveston,  and  the  nearest  light-hoases  are  those 
inOalYeston  Bay,  and  at  Fort  Point,  at  the  entrance  to  Galveston  Harbor,  Texas. 

Money  statement. 

July  1,1882,  amount  available $960  98 

Amonnt  appropriated  by  act  passed  August  2,  ia82 50,000  CO 

50,860  98 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  188*2 |22,937  99 

July  1,1883,  outstanding  liabilities 24,762  17 

47,700  16 

July  1,  It^,  amount  available 3,160  82 

Amount  (estimated)  required  for  completiou  of  existing  project 310, 299  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1885.  100, 000  00 


COMMERCIAL  STATISTICS. 

Houston,  July  15,  1883. 
Dear  Sir:  I  respectfully  submit  for  your  consideration  the  following  statistics 
Kespecting  the  city  of  Houston  and  the  commerce  of  Bufifalo  Bayou,  in  addition  to 
"those  contained  in  the  memoriiil  of  the  Houston  Cotton  Exchange  and  Board  of  Trade 
of  the  city  of  Houston,  presented  to  Congress  March,  1882,  and  those  presented  in 
your  reports  to  the  Chief  of  Engineers,  United  States  Army,  for  previous  years,  and 
"to  which  reference  is  respectfully  made. 

The  population  of  the  city  of  Houston  is  estimated  at  t5,000;  taxable  wealth, 
^,000,000. 

There  has  been  a  marked  increase  of  the  trade  and  manufactures  of  the  city  in  the 
past  year.  The  leading  features  of  improvement  have  been  the  completion  of  the 
Southern  Pacific  Railway,  introduction  of  the  electric  light,  the  construction  of  an- 
other line  of  street  railway,  and  the  erection  of  another  powerful  cotton  compress  by 
the  Inman  Companv,  a  firm  largely  engaged  in  foreign  trade  from  this  port ;  this 
^vee  Houston  five  first-lass  cotton  compresses.  The  foreign  exports  through  Gal- 
veston Bay  have  been  heavy,  particularly  in  cotton,  cotton-seed  oil,  and  oil  cake,  and, 
^while  the  foreign  imports  have  not  been  so  great,  there  has  been  a  large  increase  in 
-the  direct  coastwise  trade,  particularly  with  Atlantic  ports. 

The  following  statement  of  railroads  now  centering  at  Honston  shows  the  number 
of  mUes  operated  in  Texas : 

Houston  and  Texas  Central 762 

Southern  Pacific 848 

International  and  Great  Northern 847 

Oulf,  Colorado  and  Santa  F^ 535 

Houston,  East  and  West  Texas 142 

Texas  Western 53 

Cralveston,  Honston  and  Henderson 50 

Texas  and  New  Orleans 117 

Texas  Transportation  Company 8 

Houston  and  Columbia 50 

Total 3,412 

The  freights  handled  at  Houston  by  its  railroads  for  the  year  ending  August  31, 
1883,  are  estimated  at  3,755,200,000  pounds. 

Of  the  above  it  is  estimated  that  the  following  were  the  products  of  Texas : 

Pounds. 

Cotton,  715,000  bales 357,500,000 

Wool 8,224,000 

Live  stock 35,600,000 

Hides,  taUow,  &c 6,130,000 

Grain,  Hay,  <fec 109,000,000 

Liumber 110,000,000 

Sugar  and  molasses 7,225,000 

The  sales  of  merchandise  and  manufactured  articles  are  estimated  at  |18,750,000. 
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HOUSTON  COTTON  STATEMENT. 

Gross  receipts  year  ending  August  30,  1882 

In  transit 

Net  receipts  for  Houston  market 

Gross  receipts,  inclusive  of  June  30,  1883 

In  transit 

Total  

Estimated  for  July  aud  August,  1883,  gross 

Estimated  for  July  and  August,  1883,  net 

COTTON  EXPORTS  OF  HOUSTON  YEAR  ENDING  AUGUST  31, 

North  and  northeast 

Shipped  Gulfward 

Total  cotton  shipments 

The  nnmher  of  vessels  engaged  in  the  regular  trade  of  Buffalo  Ba 
ships,  ten ;  steamers,  two ;  steam  tugs  and  lighters,  nineteen ;  harge 
schooners,  twenty ;  sloops,  nineteen. 

The  number  of  steamships  and  sail  vessels  from  ports  beyond  Galv< 
Buffalo  Bayou  and  Galveston  Bay  to  Clinton  and  Houston  for  the  y 
30,  1883 :  Steamships,  one  hundred  and  ten ;  sailing  vessels,  thirty-fc 

TEXAS  TRANSPORTATION  COMPANY  SHIPMENT  FROM  OCTOBER  1,  1882, 

Bales  cotton,  52,310 

Bales  hides  and  skins,  1,323 

Bales  and  sacks  wool,  6,554 

Miscellaneous  freight 

SHIPMENTS  BY  HOUSTON  DIRECT  NAVIGATION  COMPANY  FROM  JUNE 

31,  1883. 

Cotton,  222,287  bales 

Merchandise 

Salt,  29,719  sacks 

Iron 

Coal 

Lumber 

Cottonseed  cake 

There  have  been  shipped  through  the  waters  of  Buffalo  Bayou,  by 
rect  Navigation  Company,  from  January  1,  1869,  to  June  30,  lb8^ 
cotton. 

In  addition  to  vessels  arriving  at  Clinton  and  Houston  in  the  year 
1883,  the  following  vessels  were  either  discharged  or  loaded  by  li^ht 
Bay  or  outside  the  Galveston  Bar  with  cargoes  belonging  to  the  direc 
ton,  and  which  were  unable  to  enter  the  waters  of  Buffalo  Bayou  oi 
obstruction  to  navigation  in  Galveston  Bay. 

VESSELS  LOADED. 

1 

Atlantic  ports 

Foreign  ports 

Total 

VESSELS  DISCHARGED. 

Foreign  ports 

Atlantic  ports 

Gulf  ports 

Total 

S.  A. 
President  Houston  Cotton  Exchange  and  1 
Mf^.  S.  M.  Mansfield, 

United  States  Engineers. 
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P5. 
IMPROVEMENT  OF  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

Bfttimate  for  north  and  Boath  Jetties,  1880 #582,890  44 

Appropriated,  1880-W 130,000  00 

Unappropriated 392,890  44 

On  the  30th  of  Jane,  1882,  the  improvement  at  this  point  comprised 
a  partial  constraction  of  the  north  jetty,  viz : 

First.  A  layer  of  bnish-mattresses  on  shore  462^  feet  long,  3  feet  high, 
and  from  28.7  feet  to  60  feet  wide,  bsdlasted  in  part  with  concrete  blocks 
and  having  a  thorough  covering  of  beach  sand. 

Second.  A  seawairaL  portion,  extending  the  foundation  coorses  of 
jetty  2,073  feet.  This  coarse  of  mattresses  had  in  width  of  60  feet,  and 
^as  2i  feet  in' height  with  the  concrete  ballast. 

Upon  the  whole  this  work  was  then  in  a  good  condition ;  the  shore 
work,  althoagh  damaged  to  some  extent  in  appearance,  had  caused  the 
\}ta^h  line  north  of  it  to  extend  gulfward,  where  it  maintained  itself 
and  gave  to  the  seaward  portion  of  the  jetty  a  good  shore  bearing. 

PROGRESS  MADE  DURINQ  THE  YEAR  ENDIKa  JUNE  30,  1883. 

The  project  for  the  expenditure  of  the  money  ($50,000)  appropriated 
by  act  of  Congress  passed  August  2, 1882,  was  approved.  The  project 
covered  the  following  essentials : 

If  found  advisable  to  raise  the  north  jetty  for  a  short  distance  near 
the  shore  hue,  then  to  construct  a  similar  jetty  on  the  south  side,  giv- 
ing the  work  a  bent  shape,  in  conformity  with  the  general  direction  of 
the  channel,  to  sustain  the  discharge,  regulate  its  line,  and  extend  the 
discharge  outward  to  deep  water,  thereby  to  obtain  beneficial  action 
at  an  early  period  of  the  construction,  as  advised  by  the  Board  of 
Engineers  (page  1355,  Eeport  of  the  Chief  of  Engineers,  1882).  The 
amount  of  work  recommended  was  1,300  feet  of  foundation  and  second 
course  of  mattresses,  or  about  2,000  feet  of  foundation  course  alone ; 
the  outer  portion  of  jetty  to  be  constructed  first  to  stop  the  movement 
of  the  south  (west)  shoal  and  to  confine  the  current  to  a  single  channel 
along  the  natural  and  shortest  line  to  deep  water  outside. 

An  advertisement  invited  proposals  for  the  work.  The  following  is 
an  abstract  of  the  proposals  received: 

Abstraei  of  propo$aU  received  in  reeponse  to  advertisement  dated  September  15, 1882,  and 
opened  Oolober  12, 18d2,/or  improving  month  of  Bragoe  Biver,  l^exas. 


Na 

Names  of  bidden. 

Bni8h,8,000 
•abio  yttds. 

BallMt, 
3, 600  tons. 

Aggre|6»ta. 

1 

AtM.  ?SMllWOf»  A-Qn _ 

825 
8  75 

Per  Urn. 
16  00 
460 
500 

$44,900 
41,760 

2 

3 

R.  Ksnt^mi  ft  Amis rr .---. 

47,600 

*  Lowest  bidder. 

Contract  -was  entered  into  with  Kr.  Rittenhoose  Moore,  October  30 ;  work  to  com- 
mence Janaory  1,  and  to  be  completed  Jnne  30,  1883. 

The  first  work  of  this  contract  was  done  in  March,  and  covered  the 
placing  of  four  mattresses — 415,727  cubic  yards  of  brush-work  and  149.2 
tons  of  concrete  ballast — ^in  the  second  course  of  the  north  jetty;  the 
work  starting  from  high- water  mark  and  extending  Gulfward. 
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The  progress  of  work  uuder  this  coDtract  was  entirelj' 
firom  the  beginning,  and  contract  was  closed  in  due  time 
agreed  upon.    The  contract  comprised  work  on  both  jettie 

North  jetty, — The  foundation  course  was  extended  sea\v 
and  a  third  and  fourth  course  of  mattresses  added,  bringin 
the  jetty  into  the  plane  of  mean  low  water  for  a  distance 
outward  from  the  shore-line  of  1882,  thus  practically  coi 
jetty  with  a  total  length  of  2,433  feet. 

South  jetty. — ^The  attempt  to  build  this  jetty  was  made  an 
to  the  extent  of  laying  the  foundation  course  of  mattress 

of feet,  when  it  became  impossible  to  proceed  to  ad 

ward  owing  to  the  rapid  shoaling  of  the  water.  It  was  th* 
complete  the  north  jetty,  and  await  its  effect  upon  the  cha 
ground  over  which  the  south  jetty  is  projected,  rather  thai 
Ainds  to  no  advantage  in  building  up  in  deep  water,  that  i 
to  shoal  by  natural  causes. 

The  amount  of  material  used  was  equal  to  11,360,506  c 
brush  mattresses,  and  2,627.7  tons  of  concrete  ballast. 

RESULTS   OBTAINED. 

A  considerable  improvement  has  been  effected ;  for  th* 
the  channel  and  depth  of  water  therein  remained  quite 
about  8  feet  for  nearly  the  whole  year  past.  This  spring 
the  completion  of  our  jetty,  a  gradual  shoaling  to  about  6  fe 
The  depth  is  now  increasing  in  consequence  of  the  presence 
and  it  is  believed  when  a  rise  in  the  river  takes  place  a  goc 
nel  will  be  cut  and  a  greater  depth  of  water  will  hereafter  h 
across  the  bar. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE 

After  the  1st  of  July  the  work  of  improving  this  entran 
want  of  funds.  No  appropriation  was  made  for  work  at 
the  last  session  of  Congress,  and  no  money  is  available  for 

Three  hundred  and  ninety-two  thousand  eight  hundre( 
dollars  and  forty-four  cents  is  the  amount  required  to  < 
improvements  here  under  existing  project ;  of  which  amo 
could  be  profitably  expended  in  the  fiscal  year  ending  Jun 
continuing  work  on  jetties. 

This  work  may  not  be  susceptible  of  permanent  completic 
will  vary  accordingly. 

It  is  located  in  the  collection  district  of  Galveston,  and  the  nearest  1: 
entrance  to  Galveston  Harbor. 

The  custom-house  at  Galveston  furnishes  the  following  statistics  for  t 
June  30,  188.3:  Vessels  entered,  96;  tonnage,  1,439. 

Money  statement. 

July  1,  1882,  amount  available 

Amount  appropriated  by  act  passed  August  2,  1882 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstand 
liabilities  July  1,  1882 

July  1,  1883,  amount  available 

Amount  (estimated)  required  for  completion  of  existing  project 

Amount  i  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30,  li 
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P6. 

^IMPROVEMENT  OF  PASS  CAVALLO  INLET  TO  MATAGORDA  BAY,  TEXAS. 

Eftimate,  south  jetty  and  groins  for  shore  protection,  1879 |1, 039,  *^80 

Appropriated,  187e-'c<3 240,000 

Unapproprjafced 799, 2H0 

"^The  work  in  place  at  the  close  of  the  last  fiscal  year  (Jane  30,  1882) 
was  that  iwrtion  of  the  south  jetty  coustrncted  in  1881  and  188J,  by 
the  Messrs.  K.  Ranters  &  Sons,  viz:  a  total  length  of  jetty  of  1,325 
feet,  consisting  of  a  fonndation  coarse  averaging  25  to  60  feet  width  on 
shore,  and  fall  60  feet  width  in  its  seaward  portion,  and  with  a  second  tier 
and  npper  course  partly  built  thereon.  The  condition  of  the  work  was 
eieellent. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNK  30,  1883. 

A  contract  (dated  September  19, 1881,)  with  Mr.  G.  L.  Long,  of  Mo- 
bile, Ala.,  was  in  force  at  the  beginning  of  the  year.  Work  on  the 
south  jetty,  under  the  terms  of  that  contract,  was  commenced  on  the 
5th  day  of  July,  and  satisfactorily  completed  by  the  18th  of  Septem- 
ber, when  final  payment  was  made  and  contract  closed.  By  this 
eoutract  the  foundation  course  of  the  jetty  received  an  extension  sea- 
ward of  2,250  feet,  the  width  of  the  course  being  60  feet.  The  material 
ised  was  in  amount  equal  to  9,820  cubic  yards  of  brush  mattresses  and 
1,801.24  cubic  yards  of  stone  ballast. 

The  project  for  the  expenditure  of  the  funds  of  appropriation  of  1882, 
passed  August  2,  160,000,  recommended  work  on  south  jetty,  in  ac- 
cordance with  the  views  of  the  Board  of  Engineers,  by  adding  thereto 
i  number  of  brush  mattresses  well  ballasted  with  stone,  the  method  of 
»BStruction  to  consist  in  extending  the  foundation-course  seaward, 
adsing  the  jetty  to  a  higher  level  (if  thought  necessary)  at  certain 
points,  by  adding  above  the  lower  course  one  or  more  layers  of  mat- 

sses,  with  proportional  ballast,  and  the  putting  on  of  stone  alone 
ipon  the  older  portion  of  work,  if  thought  desirable. 
The  project  was  approved,  and  in  response  to  advertisement  propo- 
lis for  doing  the  work  were  received,  viz: 

0$fyvci  of  proposals  for  improving  Pass  Cavallo,  Texas,  received  in  response  to  adtertise- 
ment  dated  September  15,  1882,  and  opened  October  12,  1662. 


L 


Names  of  bidden. 


Brnth,  10,000  Ballast,  4,000     .  .^^^4 
cubic  Tarda.  I        tons.  Aggregate. 


cubic  yarda.  |        tons. 


1  B.  Kanten&  Sous — 

2  {  Sittenhooae  Moore — 
J  I  A.  M.  Shannon  &  Co.* 


Per  yard, 
14  76 

3  75 
2  90 


Per  ton.       I 
$5  00  , 
6  75 
0  00  ; 

I 


$69,500 
60,600 
68,000 


*  Lowest  biddera. 

The  contract  was  awarded  to  Messrs.  A.  M.  Shannon  &  Co.,  of  Gal- 
tiHton,  Tex.,  with  whom  articles  of  agreement  were  entered  into  Octo- 
28,  1882 ;  the  work  to  commence  December  31, 1882,  and  to  be  com- 
feted  the  dOth  of  Jnne,  1883. 

The  following  is  taken  from  my  report  of  operations  for  the  month  of 
Jebmary : 

At  iepGit«d  last  month,  tbe  contrftciors  *  *  *  will  not  be  prepared  to  enter  opon 
tbtm  contract  until  the  work  of  their  contract  at  Aransas  Pass  shall  he  well  advanced. 


I 
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commencement  is,  therefore,  indefinite,  and  will  depend  altogether 
of  work  at  Aransas  Pass. 

th  of  June  Messrs.  A.  M.  Shannon  &  Co.  applied  for  an  ex- 
ime  for  commencing  and  completing  their  contract  after 
\3,  The  same  has  received  my  favorable  indorsement,  and 
•warded  for  the  action  of  tlie  Department, 
in  place  at  the  close  of  the  year,  3,608  linear  feet  of  south 
3  far  as  known,  in  good  condition.  The  condition  of  the  bar 
ts  normal  state,  with  a  deptli  of  8  feet  of  water  at  mean  low 
>re  constant  in  position.  No  complaints  of  any  description 
is  improvement  have  been  received,  and  none  are  expected, 
[able  water  at  the  entrance  is  amply  sufficient  for  the  pre«- 
s  of  navigation  and  commerce. 

,E   OPERATIONS   OF   THE   YEAR   ENDING   JUNE   30,    1884. 

•act  with  Messrs.  A.  M.  Shannon  &  Co.  of  October  28, 1882 
f  time  to  be  granted),  covers  such  work  on  the  south  jetty  as 
i  conducive  to  a  progressive  improvement  of  the  pass  with 
amount  of  available  iunds  therefor.  The  work  of  this  con- 
doubt  take  until  fall  to  complete.  After  its  completion,  and 
lenditure  of  the  $60,000  appropriated  by  act  of  August  2, 
g  more  can  be  done,  no  appropriation  having  been  granted 
ring  the  fiscal  year  1883-'84. 

Ired  thousand  dollars  may  be  profitably  expended  during 
ar  ending  June  30, 1885,  to.be  applied  to  jetty  work  on  the 
f  the  pass,  in  accordance  with  approved  plan. 

located  in  the  collection  district  of  Indianola,  Tex.,  and  near  Matagorda 

Money  statement 

mount  available $5,000  00 

priatod  by  act  passed  A ngU8t  '2,  1  «H*2 60, 000  00 

6.^000  00 
utstanding  liabilities 60,000  00 

mount  available 5,000  00 

lated)  required  for  completion  of  existing  project 799, 280  00 

an  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  200, 000  00 


COMMERCIAL  STATISTICS. 

CusTOM-HousE,  Indianola,  Tkx., 

ColUfotor'a  Office,  July  17,  1883. 
In  response  to  your  letter  of  6th  instant,  I  have  the  honor  to  inform 
following  is  a  statement  of  entrances  and  clearances  of  vessels  at  th.ia 
le  fiscal  year  ended  June  30,  1883,  viz  : 
kged  in  foreign  trade,  entered,  steamers  3 ;  2, 995.21  tons, 
bged  in  foreign  trade,  cleared,  steamers  3 ;  2,994.21  tons. 
[>astwise  trade,  entei^,  steamers  105 ;  90,198.88  tons, 
^astwise  trade,  entered,  sail  3;  415.37  tons, 
atwise  trade,  entered,  108 ;  90,614.25  tons. 
:>astwise  trade,  cleared,  sail  6;  642.77  tons, 
oastwise  trade,  cleared,  sr«am,  none. 

s  but  a  small  proportion  of  the  number  of  vessels  actually  visitinir  tliL 
le  fiscal  year.  Lumber  vessels,  as  a  rule,  arriving  from  the  porta  thSi 
quired,  under  the  law,  to  enter  or  clear,  hence  we  have  no  record  in  tlw 
of  their  arrival  or  departure. 
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Agaia,  this  report  shows  the  entrance  of  one  hundred  and  five  steamers  during  the 
Te«r,  and  no  clearances  of  ateamers  (coastwise),  which  is  accounted  for  in  this  way : 
their  inward  cargoes  generally  consist  in  part  of  goods  requiring  a  clearance  from 
tke  port  of  departure  and  entrance  at  this  port,  whilst  on  tne  return  trip  the  cargo 
ii  invariably  of  domestic  goods,  requiring  no  clearance  from  this  office. 
I  am,  very  respectfally,  your  obedient  servant, 

Francis  A.  Vaughan, 

Collector, 
Xaj.  S.  M.  Mansfiklj>,  U.  S.  A. 


P7. 

IMPROVEMENT  OF  ARANSAS  PASS  AND  BAY,  UP  TO  ROCKPORT  AND  COR- 
PUS CHRISTI,  TEXAS. 

Mmate  for  jetties,  groins,  shore  protection,  &c.,  1879 $759, 185  00 

Eplimate  for  dredging,  &c.,  in  the  bay,  1879 441, 537  75 

1  200  722  75 
Appropriated  1879-'83 '280*000  00 


\ 


Unappropriated 920.722  75 

The  impTOYements  made  at  this  pass  up  to  June  30,  1882,  iucluded 
tbe  protection  of  the  head  of  Mustang  Island  up  to  and  beyond  Turtle 
Core  by  means  of  seven  groin  jetties  built  on  the  west  side  of  the  pass, 
Tith  a  breakwater  and  revetment  along  the  channel  face  of  Mustang 
island,  the  erection  of  a  number  of  sand-fences  on  Saint  Joseph  and 
lastang  islands  to  prevent  sand  drifting  into  the  channel,  and  the  par- 
ial  eonstructioB  of  a  south  jetty  to  sustain  the  outward  currents  for 
«ieetive  work  upon  the  bar. 

This  work  consisted  of  brush  mattresses  and  stone  ballast,  and  was 
t*e  entirely  by  hired  labor.  Materials  were  obtained  partly  by  con- 
tact and  partly  by  purchase  in  open  market.  Plant  was  owned  by  the 
(oremment. 

The  condition  of  the  work  on  the  30th  of  June,  1882,  was  good. 

PROGRESS  MADE  DUBINa  THE  TEAB  ENDING  JUNE  30,  1883. 

On  the  14th  of  August,  a  project  for  the  expenditure  of  the  funds 
llWjOOD)  appropriated  by  act  of  Congress  passed  August  2, 1882,  was 
fcrwarded.    In  this  project  I  presented — 

First.  That  it  should  be  admitted  that  the  pass  was  secured  &om  fur- 
^movement  westward,  and  that  the  plan  of  jetty  followed  pointed 
*i)a  saceessfol  improvement  of  the  bar. 

Second.  That  the  good  results  should  be  held  by  extending  the  jetty 
vork  oat  on  the  same  line,  bending  it  a  little  to  the  northeastward  in 
informity  with  the  natural  direction  of  flow  of  ebb  current,  to  sustain 
b  current  and  extend  the  deep  water  of  the  pass  outward  and  over 
iebar. 

Ibiid.  That  by  this  plan  the  two  (north  and  south)  channels  would  be 
■Uy  to  merge  into  one  main  channel,  and  thereby  obviate  the  neces- 
%  for  a  jetty  from  the  Saint  Joseph  Island  shore;  and  further,  that  at 
ksame  time  the  pass  would  be  covered  from  all  southeast  seas. 

Fourth.  I  therefore  recommended  the  extension  of  the  jetty  (about 
9ni  the  line  drawn  on  the  chart  forwarded) ;  and  stated  that  we  might 
^bleto  build  1,000  or  1,600  feet  of  work  and  bring  it  to  the  level  of  the 
■*  water  throughout  its  length.    Also,  that  perhaps  that  extent  of 
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work  might  prove  suflBcient  to  secure  and  maintaiiifor  a  number  of  year& 
a  depth  of  12  to  16  feet  of  water  on  the  bar. 

Finally,  that  heretofore  the  work  had  been  done  by  hired  labor,  but 
that  it  was  possible,  as  well  as  advisable,  then  to  do  the  work  by  con- 
tract, and  I  recommended  the  invitation  of  proposals  by  advertisement 
in  the  usual  way. 

This  project  was  duly  approved. 

The  following  is  an  abstract  of  proposals  received: 

Abstract  of  proposals  for  improving  Aransas  Pass  and  Bay,  Texas,  received  in  response  to 
advertisement  dated  Augvst  21,  1882,  and  opened  September  14,  1882. 


No. 


Kj»^^«  ^fv.tAA^^  I  Brush,  16,000    Stone,  7,000 

Names  of  bidders.  „„y,i^  *  ^;^„  ♦^;. ' 


Eittenhoase  Moore  . . . 
A.  M.  ShftDDon  Sc  Co.*. 


cabic  yards. 


Per  yard. 
$3  50 
2  60 


tons. 


Per  ton. 
$5  25 
5  60 


Aggregate. 


$02,760 

80.  Ma 


*  Lowest  bidders. 

Contract  awarded  A.  M.  Slianbon  &  Co.;  articles  of  agreement,  dated  October  4^ 
1882,  required  work  to  commence  November  1,  1882,  and  to  be  completed  June  30^ 
1883. 

Preliminary  operations  were  begun  by  the  contractors  in  October. 
It  was  found  that  then  the  sands  had  banked  against  the  jetty  on  ther 
south  side  to  its  full  length  and  height  as  was  expected.  The  work 
though  greatly  exposed  stood  the  heaviest  seas  without  damage. 

During  November  and  to  and  including  the  following  February,  the 
contractors  were  engaged  in  building  ways  and  platform,  cutting  brushy 
getting  boats  and  machinery  in  order  and  making  other  arrangements 
for  their  work. 

Actual  work  upon  the  south  jetty  commenced  March  10,  when  the 
contractors  succeeded  iu  placing  two  mattresses  (each  30  feet  by  95 
feet)  in  the  foundation  course  at  the  outer  end. 

From  unavoidable  causes,  owing  in  a  great  measure  to  unfavorable 
weather,  the  contractors  were  unable  to  complete  their  work  here  by 
the  end  of  June  as  required.  An  extension  of  time  (until  Septembw 
30,  1883),  for  completing  the  work  has  been  asked  by  Messrs.  A.  M. 
Shannon  &  Co.,  and  the  same  has  been  forwarded  with  recommenda- 
tion that  the  extension  be  granted. 

At  the  end  of  the  year  (June  30)  the  contractors,  A.  M.  Shannon  to, 
Co.,  had  accomplished  the  following : 

SOUTH    JETTY. 

Foundation  course, — Placed  forty-nine  mattresses,  each  30  feet  by  9^ 
feet  in  plan,  and  from  IJ  to  2  feet  in  thickness,  extending  this  course 
Gulfward.  Total  length  of  this  extension  1,200  feet,  90  feet  wide.  The 
work  takes  a  direction  bending  to  the  northward,  the  radius  of  the 
curve  being  2,880  feet. 

Second  course. — The  mattresses  for  this  course  were  of  various  lengths 
and  widths,  averaging  in  thickness  2^  feet,  the  axis  of  the  course  coin- 
ciding with  the  axis  of  the  foundation  course  below.    Total  length  of 
this  course,  1,083  feet,  approximately. 

Third  course,-  This  being  the  top  course,  the  mattresses,  each  30  feet 
by  65  feet  with  thin  ends,  were  ])laced  across  the  jetty,  breaking  jointa 
with  the  narrow  mattresses  of  the  second  course  below. 

Total  length  for  this  top  course,  911  feet,  approximately. 
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An  aggregate  of  16,476.44  cable  yards  of  brush  mattresses,  together 
with  3,473.70  tons  of  stone  ballast,  were  expended  in  this  work  by  the 
contractors,  for  which  they  received  $59,691.46. 

The  work  has  been  done  to  my  complete  satisfaction. 

An  examination  and  survey  of  the  pass  and  bar  in  and  about  the  vicin- 
ity of  the  work  was  made  in  February  and  March.  A  tracing  of  the 
same  accompanies  this  report.  By  comparing  this  with  the  chart  sub- 
mitted with  my  report  of  last  year,  it  will  be  observed  that  our  work  has 
been  effectual  in  holding  the  pass  in  position  and  concentrating  the  flow 
into  a  single  channel  across  the  bar,  much  deeper  than  either  of  the 
former  channels.  The  12-foot  curve  is  out  abreast  the  wreck  Mary,  and 
it  eannot  fail  to  be  apparent  to  the  most  casual  observer  that  with  the 
building  up  of  the  jetty  as  contemplated  and  now  in  progress  12  feet  of 
^ater  will  be  carried  entirely  across. 

FROBABJLE   OPERATIONS  OF  THE  YEAR  ENDINa  JUNE  30,  1884. 

The  only  mioney  available  is  that  of  the  appropriation  of  August  2, 
1882,  a  balance  of  $36,371.16  remaining  unexpended  June  30, 1883. 
With  this  amount  and  until  its  exhaustion  work  of  constructing  the 
flOQth  jetty  will  be  continued  by  Messrs.  A.  M.  Shannon  &  Go.  accord- 
iBg  to  the  terms  of  their  contract,  extension  of  time  for  completing  the 
^ame  to  be  granted. 

No  appropriation  for  this  point  was  made  at  the  last  session  of  Con- 
gress for  expenditure  in  the  fiscal  year  1883-'84.  I  am  advised,  how- 
ever, that  $10,000  has  been  subscribed  by  gentlemen  largely  interested 
in  the  development  of  the  section  of  country  adjacent  for  the  continu- 
ance of  this  work,  and  that  it  is  expected  this  sum  will  be  doubled,  the 
ctmtractors  agreeing  to  continue  the  work  at  the  prices  of  their  contract 
^th  the  Government. 

I  respectfully  renew  my  recommendation  of  last  year,  and  advise  that 
1400,000  could  be  very  profitably  expended  in  the  fiscal  year  ending 
Jane  30, 1885,  in  constructing  jetties  at  the  pass  and  improving  the 
iuterior  channels. 

The  work  is  located  in  the  coUection  district  of  Corpus  Christi,  and  the  nearest 
l^sht-hoiuie  at  Aransas  Pass. 

Money  statement 

Jaly  1, 1582,  amount  available $44H  53 

Amount  appropriated  by  act  passed  August  2,  1882 100, 000  00 

100, 448  53 
Jaly  1.  li*-8,  aiuoiint  (expended  during  fiscal  year,  exclusive  of 

wtiUotiing  liabilities  July  1,  1882 $62,021  61 

JalTl,l»^j.  outstanding  liabilities 36,371  16 

98,392  77 

*?aJy  1, 1883,  amount  available 2,055  76 

^yu>t  (estimated)  reauired  for  completion  of  existing  project 920, 722  75 

«Knitthatcanbeprofitablyezpendedinfi8calyearendmgJune30,18d5.  400,000  00 


COMMERCIAL  STATISTICS. 


Ccl.  lie]M>n  Plato,  collector  of  customs  at  Corpus  Christi,  furnishes  me  the  fol- 
*^*uh; itatement  of  tonnage  for  this  port  via  Aransas  Pass,  for  the  fiscal  year  ending 
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VESSELS  IN  FOREIGN  TRADE. 

Entered.  Tonnacp. 

7  sail .• 2,151 

15  steamships 26,28r> 

Total 28,436 

Cleared. 

3  sail 804 

4  steamships 5, 515 

Total : 0,319 

VESSELS  IN   COASTWISE  TRADE. 

Entered.  Tonnage. 

5  sail 728 

51  steamships 54,344 

Total -■ 55,072 

Cleared. 

10  sail 2.223 

60  steamships 71,097 

Total 73,320 

In  addition  to  the  foregoing  there  were  two  hundred  and  sixty-six  vessels  engaged 
in  the  domestic  trade  that  entered  and  cleared  here  outside  the  custom-honse,  with  an 
aggregate  tonnage  of  12,558  tons.  This  latter  class  of  vessels  were  largely  engaged 
in  the  Inmher  trade. 


letter  of  the  coleman  fulton  pasture  company. 

Office  of  the  Coleman  Fulton  Pasture  Company, 

Bockporty  Tex.,  July  19,  1883. 
Dear  Sir:  Annexed  please  find  statement  of,  and  hasiness  done,  over  our  wharf 
for  the  year  ending  June  30,  1883. 

Cattle  shipped head..  3,121 

Freight  received  and  shipped barrels..  71,970 

Cotton  shipped '. bales..  335 

Wool  shipped bags..  f<^f 

Yours  truly, 

Coleman  Fulton  Pasture  Company. 
Saml.  J.  Seymore. 

N.  B. — Since  January,  1883,  the  shipments  of  cattle  have  been  transferred  to  railroad. 

Col.  S.  M.  Mansfield, 

Major y  Corps  of  Engineers. 


P8. 

IMPROVEMENT  OF  HARBOR  A31  BRAZOS  SANTIAGO,  TEXAS. 

Estimate  for  jetties  and  interior  dam,  1881 $076, 084  50 

Appropriated  1880-^83 -160,000  00 

Unappropriated 518,084  50 

•Appropriation  of  1878,  |6,000,  was  applied  to  removing  a  wreck ;  is  not  included  in 
above  total  amount. 
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Oq  the  30th  of  June,  18S2,  the  work  in  place  at  this  point  covered  a 
beach  layer  of  mattress  work  00  feet  wide,  495  feet  long,  and,  with  the 
brick  ballast,  2^  feet  high  above  the  sand  bottom.    This  work  was  jthen 
in  excellent  condition. 

PROGRESS  MADE  DURINCI  THE   YEAR  ENDING  JUNE  30,  188/i. 

The  contract  of  January  2,  1882,  with  Mr.  G.  L.  Long  was  in  force 
at  the  beginning  of  the  year,  and  up  to  the  middle  of  July  the  con- 
tractor's work  progressed  satisfactorily.  About  that  time  yellow  fever 
became  epidemic  in  that  section.  This  was  unfortunate  for  Mr.  Long, 
and  doubly  so  when,  in  August,  Mr.  Winston,  his  superintendent  at 
'  that  iM)int,  died  with  that  disease.  The  United  States  inspector,  Mr. 
J.  C.  Wright,  was  taken  down  with  the  fever  in  the  same  month,  but 
recovered  in  time  to  do  good  service  when  most  needed. 

During  August,  September,  and  October  the  work  was  run  at  a  great 
disadvantage,  with  a  disorganized  force,  and  in  the  face  of  a  restricted 
quarantine.  The  difficulties  which  had  to  be  overcome  were  such  as 
foTcwl  the  contractor  to  suspend  his  work  the  latter  part  of  November. 
In  order  to  relieve  the  contractor  he  was,  upon  his  request,  granted  au 
extension  of  time  (to  June  30,  1883)  in  which  to  complete  his  contract* 
In  May,  Mr.  Long  resumed  operations  on  south  jetty,  and  up  to  Juno 
30,  under  his  contract,  he  had  accomplished  the  following  work: 

1.  Foundation  course. — Commencing  at  a  point  on  the  Brazos  Island 
beach  at  high-water  mark,  an  extension  of  brush -mattress  work  v5,295 
feet,  of  which  2,200  feet  was  60  feet  wide,  and  95  feet,  00  feet  wide.  The 
matbesses  used  were,  as  a  rule,  30  feet  by  90  feet  in  plan,  and  had  an 
average  thickness  of  1.8  feet. 

2.  Second  course. — Beginning  at  a  point  930  feet  from  shore  end  of 
the  work,  mattresses  30  feet  by  90  feet  were  laid  along  the  axis  of  the 
lower  course,  raising  the  jetty  for  a  length  of  720  feet. 

Baring  the  year  the  contractor  expended  in  the  work  9,133,339  cubic 
yards  of  brush-mattresses,  and  2,114.18  tons  of  brick  ballast,  receivings 
therefor  $44,152.82.  The  work  has  been  done  most  satisfactorily,  and 
its  condition  is  good. 

Au  examination  at  the  close  of  June  showed  the  work  is  in  satis- 
factory progress.  With  the  expenditure  of  available  funds  this  south 
jetty  will  be  quite  completed ;  and  we  may  reasonably  expect,  as  a  result,, 
a  greatly  improved  channel  of  entrance!^ 

The  report  of  Inspector  Wright  is  here  inserted  as  detailing  more  par- 
ticularly the  character  of  the  work : 

LKTTBR  OF   MR.  J.    C.    WRIGIFF,    UNITED  STATKS  INSPECTOR. 

Brazos  Island,  Texas,  July  1, 1883. 
SiB;  In  accordance  with  instrnctions  from  yon  by  letter  of  June  12,  188.3,  "to 
sabmit  a  report  of  condition  of  jetty,  character  of  brush  and  balli&st,  depth  of  water 
on  the  bar,  and  any  change  in  the  pass  caused  by  the  jetty,"  I  submit  the  following : 
In  laying  a  second  course  of  mattresses  on  the  south  ^jetty  I  had  a  very  good  oppor- 
tunity to  examine  the  foundation  course.  I  found  it,  as  far  as  I  laid  the  second 
course,  a  distance  of  720  feet,  in  very  good  condition ;  the  mattresses  on  the  southside 
being  well  covered  and  filled  in  with  sand,  while  the  north  mattress,  although  filled 
with  sand,  was  not  covered.  The  shore  line,  both  on  the  north  and  south  sides,  has 
followed  the  jetty  out  for  a  distance  of  500  or  600  feet ;  and  the  jetty  fur  that  distance 
from  its  starting  point  is  entirely  covered  with  sand  and  is  out  of  sight.  The  chan- 
nel after  leaving  the  pass  mns  parallel  to,  until  it  reaches  the  end  of,  the  jetty  as  it 
fttood  when  left  last  year.  After  reaching  the  end  the  channel  takes  a  sharp  turn  and 
TUBS  parallel  to  the  beach  until  opposite  the  life-saving  station,  where  it  then  turns 
towards  the  bnoy.  Where  the  mattresses  were  placed  this  year  there  is  an  averaj^e 
depth  of  13|  feet  of  water  and  10  to  10|  feet  on  top.    The  change  of  the  channel  is^ 
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I  think,  dae  to  the  northerly  winds  dnriug  winter  forcing  the  current  running  out  of 
the  pass  against  the  jetty,  which  held  it  until  it  got  to  the  end,  and  then  cut  this 
deep  channel  around  the  end.  The  depth  of  water  on  the  har  at  high  tide  is  about 
12  feet,  while  at  the  same  tide  there  is  about  1(X^  feet  on  top  of  the  mattresses  in  the 
channel.  On  line  of  the  south  jetty  across  the  north  breaker,  or  bar,  there  is  aboat 
6  feet  of  water  at  high  tide ;  about  four  or  five  90-foot  mattresses  in  length  will  carry 
us  onto  this  breaker.  The  increase  in  depth  of  water  is,  I  think,  due  to  the  jetty, 
together  with  the  strong  currents  running  in  and  out  of  the  pass ;  the  current  run- 
ning, while  tide  is  ebbing,  at  least  4  miles  per  hour.  This,  I  think,  is  caused  by  Boca 
Chica  being  dry  now  and  the  water  haying  only  one  outlet.  Another  tbirg  that  may 
be  considered  as  an  important  factor  is  the  narrowing  of  the  pass  between  Brazos 
Island  and  Padre  Island,  the  northeast  point  of  Brazos  Island  having  made  out  con- 
siderably. 

The  brush  used  is  willow,  mesquite,  crasillo,  and  sinesa ;  the  two  latter  are  not 
used  very  much.  The  fascines  are  made  entirely  of  willow  and  mesquite,  and  are 
very  strong  and  good. 

The  ballast  used  is  brick,  weighing  about  12  pounds  apiece.  The  brick  made  at 
Point  Isabel  are  of  a  dry  clay,  which  is  mixed  with  water,  placed  in  moulds  to  dry, 
and  then  burnt  eight  days  in  a  kiln.  The  ballast  is,  I  think,  rather  light  for  this 
work.  I  started  a  second  course  on  the  south  jetty  to  determine  whether  the  ballast 
would  answer.  Up  to  the  27th  of  June  we  had  no  bad  weather,  and  the  last  mattretss 
placed  on  the  second  course  commenced  to  break  up  the  morning  of  the  26th.  This 
mattress  was  placed  in  10  feet  of  water,  and  had  7  feet  on  top  of  it.  I  only  placed 
40  tons  on  it,  as  more  than  that  is  useless,  as  the  sea  washes  it  right  off. 
Very  respectfully,  your  obedient  servant, 

J.  C.  Wright, 
U.S.  Inspector. 

Major  S.  M.  Mansfield, 

Corps  of  Engineers,  U.  S.  A. 

PROBABLE  OPERATIONS  OP  THE  YEAR  ENDING  JUNE  30,  1884. 

On  the  19th  of  June  Mr.  Long  requested  a  further  extension  of  time 
(to  September  30, 1883)  in  which  to  complete  the  work  under  his  con- 
tract of  January  2,  1882.  The  request  received  my  favo»able  indorse- 
ment, and  was  approved  by  the  Chief  of  Engineers  on  June  28. 

On  the  30th  of  June  there  remained  to  the  credit  of  this  improvement 
$41,196.09  of  the  appropriations  of  1880  and  1881,  and  $00,000  of  the 
appropriation  of  1882. 

The  contact  with  Mr.  Long  will  exhaust  the  money  of  the  older  appro- 
priations on  or  before  the  30th  of  September,  by  which  time  it  is  ex- 
pected that  a  contract  (under  appropriation  of  $60,000)  will  have  been 
entered  into,  when  work  will  continue  without  interruption.  The  work 
will  be  concentrated  upon  the  south  jetty  to  its  entire  completion. 

Two  bundled  thousand  dollars  could  be  profitably  expended  at  this 
point  in  the  fiscal  year  ending  June  30,  1885,  in  continuing  the  work  of 
improvement  originally  estimated  for. 

It  is  located  iu  the  collection  district  of  Brownsville,  Tex.,  and  the  nearest  light 
is  Brazos  Island  light-beacon. 

Money  statement. 

July  1,  188*<i,  amount  available $;?,  210  7r» 

Amount  appropriated  by  act  passed  August  2,  \S62 60, 000  00 

():),210  75 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $3, 060  7r> 

July  1, 1883,  outstanding  liabilities 150  00 

3,210  75 

July  1,  1883,  amount  available 60,000  00 

Amount  (♦•stimated)  required  for  completion  of  existing  project 518,  084  50 

Amount  that  can  be  i)rofitably  expended  in  tisoal  year  ending  June 30, 1885.  '200,  000  00 
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PROTECTION  OF  RIVER  BANK  AT  FORT  BROWN,  TEXAS. 

First  appropriation  (1876) |10,000  00 

Second  appropriation  (1879) 7,000  00 

Third  appropriation  (1882) 1,000  00 

Total 18,000  00 

Amount  expended  to  June  30,  ISti'S 16,769  96 

Amount  available  to  June  30,  1883 1,2:10  04 

It  was  stated  iu  last  year's  report  that  the  resalts  attained  at  this 
point  were  not  eomiDeusurate  with  the  expenditure;  therefore  it  was 
considered  best  not  to  attempt  to  control  the  Bio  Grande  at  this  place 
by  artificial  works,  it  being  considered  more  expedient  to  move,  from 
time  to  time,  sach  of  the  buildings  as  should  be  ii^  actual  danger. 

No  further  appropriation  for  this  work  was  recommended. 

I  made  a  personal  examination  of  this  river  bank  in  April  last.  It 
appeared  to  be  in  much  better  condition  than  I  had  been  led  to  expect. 
The  brush  revetment  above  water  seems  to  have  slid  down  the  bank 
into  the  river  and  formed  an  excellent  protection  against  the  bank  be- 
ing undermined  by  the  currents.  At  the  time  of  my  examination  the 
water  was  at  about  its  normal  level,  and  a  wide  solid  berme  existed  just 
above  this  level,  while  the  bank  above  was,  to  a  great  extent,  well 
sodded. 

No  serious  encroachment  upon  the  laud  had  occurred,  and  upon  the 
whole  the  condition  of  the  river  bank  in  this  locality  was  much  mere 
stable  than  three  years  ago,  when  I  saw  it. 

No  farther  appropriation  is  recommended. 

Money  statement, 

Jniy  1,  187-2,  amount  available |230  04 

Amount  appropriated  by  act  passed  August  2,  1882 1, 000  00 

1,230  04 

July  I.  1883,  amount  available 1,230  04 
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IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  AND  OF  VARIOl  S  WATER- 
COURSES IN  LOUISIANA. 


HEPORT  OF  MAJOR  AMOS  STICKNET,  CORPS  OF  ENGiyEERS,  OFFICER  IK 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  188:^,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Pearl  River  from  Jackson  to  Carthage,  \    9.  Connecting  Bayou  Terlie  with  G'ran<l 

Misa.  Lake  at  Charenton,  La. 

2.  Pearl  River  helow  Jackson,  Miss.  10.  Bayou  Black,  Lonisiana. 

X  Amite  River,  Louisiana.  11.  Bayon  Conrtablean,  Lonisiana. 

4.  Vermillion  River,  Louisiana.  12.  Bayon  Terrebonne,  Louisiana. 

5.  Tangipahoa  River,  Louisiana.  13.  Bayou  La  Fonrche,  Lonisiana. 

6.  Tchefnncte  River,  Louisiana.  14.  Calcasieu  River,  Louisiana. 

7.  Tickfaw  River,  Louisiana.  15.  Calcasieu  Pass,  Louisiana. 

.^.  Bayon  Teehe,  Lonisiana.  16.  Removal  of  wreck  in  l*a8s  Marianne, 

Mississippi  >^nnnd. 

EXAMINATIONS  AND   SURVEYS. 

17.  West  Pearl  River,  Louisiana.  <  19.  Bogue  Chitto  River,  Louisiana. 

18.  Grand  Lake,  Lonisiana. 


United  States  Engineer  Office, 

Neic  Orleans.  La.,  July  30,  1883. 
General  :  I  have  the  honor  to  forward  herewith  my  aDnaal  reports 
for  the  fiscal  year  ending  June  30,  1883,  for  the  works  of  improvement 
in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineern,  U,  S.  A, 


Qi. 

improvement  of  pearl  river,  MISSISSIPPI,  FROM  JACKSON  TO  CAR- 
THAGE. 

The  total  amount  appropriated  for  this  work  is  $18,500.  Contract 
was  entered  into  with  J.  8.  Hamilton  &  Co.  November  20,  1879,  for  im- 
proving some  of  the  worst  reaches  of  the  river  between  Jackson  and 
Carthage,  and  on  October  12,  1880,  another  contract  was  made  with  J. 
S.  Hamilton  for  improving  51  miles  of  the  river  upstream  from  Jack- 
eon. 

These  two  contracts  covered  the  amounts  appropriated  March  3, 1879,. 
W,000,  and  June  1 4, 1880,  $7,500.  An  appropriation  of  $2,500  was  made 
Harch  3,  1881,  but  after  due  advertisement  no  bids  were  received  for 
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^ork  under  this  appropriation,  and  the  amoant  was  allowed  to  stand 
awaiting  farther  appropriation  sufficient  to  warrant  commencement  of 
work.  August  2, 1882,  an  additional  appropriation  of  $2,500  was  made, 
and  on  the  17th  of  August,  1882,  a  project  was  submitted  to  continue 
the  work  by  hired  labor,  which  was  approved.  In  the  mean  time  work 
under  the  Hamilton  contracts  did  not  progress;  various  excuses  were 
made;  then  the  work  was  reported  completed.  An  assistant  engineer 
inspected  it,  and,  having  reported  to  the  effect  that  its  condition  was  if 
anything  worse  than  when  the  original  survey  was  made,  the  contracts 
were  annulled  on  the  22d  September,  1882.  The  whole  amount,  there- 
fore, of  the  various  appropriations,  less  some  necessary  expenses,  is  now 
available  for  the  work,  and  on  June  16, 1883, 1  submitted  a  proposition 
to  the  Department  to  construct  the  necessary  plant  to  consist  of  a  steam 
derrick -boat  and  a  quarter-boat,  and  have  the  work  done  by  hired  labor. 
This  meeting  the  approval  of  the  Department,  the  work  will  be  com- 
menced during  this  season,  and  it  is  hoped  that  some  satisfactory  re- 
sults may  be  reported  next  year. 

This  work  originated  from  an  examination  provided  for  by  Congress 
in  the  river  and  harbor  act  of  1878,  a  report  of  which,  with  plan  and  es- 
timate of  cost  of  improvement,  was  published  in  the  Report  of  the  Chief 
of  Engineers  for  1879,  Appendix  K  2. 

•  The  work  is  not  considered  permanent,  as  the  obstructions  caused  by 
logs,  snags,  and  drift  are  liable  to  reform  at  any  time,  owing  to  caving 
banks  carrying  trees,  &c.,  into,  the  stream. 

COMMERCIAL,  STATISTICS. 

Considerable  business  is  done  by  the  merchants  of  Carthage  and  Ed- 
inburgh, who  have  to  haul  their  supplies  some  20  or  more  miles  from 
the  Illinois  Central  Railroad  at  Canton,  Mis.,  over  very  bad  roads 
for  the  greater  portion  of  the  year,  and  the  products  of  the  country, 
principally  cotton,  liave  to  feeek  the  same  outlet.  There  is  no  doubt 
but  that  the  improvement  of  said  river  would  tend  to  build  up  that 
country.  The  commerce  of  the  river  consists 'in  transportation  of  cot- 
ton and  flour,  salt,  and  general  merchandise.  It  has  been  costing  con- 
sumers $2  for  flour  and  salt  by  wagons  to  Edinburgh,  and  the  boats 
delivered  it  for  60  cents,  which  is  a  saving  of  $1.40  per  sack  or  barrel 
just  for  transportation.  The  lands  contiguous  to  the  stream  have  very 
large  quantities  of  very  valuable  timber,  consisting  principally  of  white 
oak  and  cypress,  for  staves  and  shingles,  which  are  in  great  demand  in 
New  Orleans  and  other  principal  cities.  A  company  at  Edinburgh  has 
already  one  boat  on  the  river,  and  could  have  another  if  necessary. 

The  work  is  located  in  the  collection  district  of  New  Orleans,  and  the  nearest  light- 
house is  on  the  Rigolets  opposite  the  mouth  of  West  Pearl  River. 

Original  estimate |'/1,000  00 

Total  amount  appropriated iy,500  00 

Total  amount  expended 699  24 

Money  statement 

July  1,  1882,  amount  available $15,398  34 

Amount  appropriated  by  act  passed  August  2,  1882 2, 500  00 

17,898  34 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18d2 97  58 

July  1,  1883,  amount  available 17,80^76 

Amount  (estimated)  required  for  completion  of  existing  project 2,500  00 

Amounttbat  can  be  profitably  expended  in  fiscal  yoarending  June  30, 1885.       2,500  00 
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Q2. 

IMPROVEMENT  OF  PEARL  RIVER  BELOW  JACKSON,  MISSISSIPPI. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1880^ 
the  object  being  to  obtain  a  navigable  channel  5  feet  deep  at  low  water 
from  Jack^n  down  to  the  month  of  the  river.  The  principal  work 
necessary-  to  accomplish  this  was  the  removal  of  snags,  snnken  logs^ 
rafts,  standing  trees  in  the  water,  and  overhanging  trees,  and  the  closing 
of  run-out  bayous. 

An  appropriation  of  $30,000  was  made  for  the  commencement  of  the 
work  June  14,  1880,  and  under  this  appropriation  a  contract  was  made 
with  Seth  X.  Kimball  for  clearing  195  miles  of  the  river,  commencing 
at  Jackson.  The  work  was  to  have  been  finished  January  1, 1882.  Two 
extensions  of  the  contract  time  were  granted,  the  last  calling  for  com- 
pletion of  work  January  1,  1883.  On  December  1,*1882,  Mr.  Kimball 
reported  his  work  finished,  and  demanded  an  inspection.  The  water 
was  so  high,  however,  that  no  inspection  could  be  made,  and  none  has 
been  made  yet  since  December  1,  1882.  lnsi)ection  made  previously 
showed  that  the  greater  portion  of.  the  work  had  been  done,  and  as  it 
was  deemed  unjust  to  the  contractor  to  keep  him  waiting  for  his  pay- 
ment until  the  low  water  of  summer,  the  Department,  in  letter  of  Janu- 
ary 17, 1883,  directed  me  to  make  a  supplemental  contract  with  Mr. 
Kimball  in  regard  to  terms  of  payment.  This  supplemental  contract 
was  accordingly  made  January  23,  1883,  and  under  its  terms  Mr.  Kim- 
ball was  paid  $25,000,  the  remainder  of  the  contract  price,  $3,736,  to 
be  held  until  a  low-water  inspection  should  show  the  work  completed. 

March  3,  1881,  $25,000  was  appropriated  for  the  work  and  a  contract 
was  made  with  Gustavns  A.  Meyer,  for  clearing  100  miles  of  river,  com- 
mencing at  a  point  195  miles  from  Jackson,  the  end  of  Kimball's  work. 

On  July  27, 1882,  the  work  was  reportea  finished,  but  an  inspection 
showed  that  it  was  not  in  accordance  with  specifications,  and  the  con- 
tractor resumed  work.  Having  again  reported  it  finished  an  inspection 
was  made,  and  the  inspector  on  August  23, 1882,  certified  that  it  was 
completed  in  accordance  with  specifications,  and  the  work  was  aeeepted. 
Thus  $53,736  has  been  applied  to  the  clearing  out  of  295  miles  of  river, 
but  there  still  remains  from  15  to  20  miles  near  the  mouth  a  consider- 
able portion  of  which  is  in  such  bad  condition  that  it  is  almost  entirely 
closed  to  navigation,  and  beside  this  there  are  a  number  of  shoal  places 
oB  the  reaches  under  contract,  the  improvement  of  which  was  not  in-' 
eluded  in  the  contracts  further  than  the  removal  of  snags,  trees,  &c. 
August  2, 1882,  a  further  appropriation  of  $15,000  was  made  for  this 
work,  and  this  is  being  expended  under  the  supervision  of  this  ofiice 
by  hired  labor.  The  work  is  being  directed  to  the  closing  of  run-out 
bayous  which  carry  off  a  great  deal  of  water  and  cause  shoals  between 
the  head  of  West  Pearl  and  the  foot  of  Home  bayous.  When  thtse  run- 
oats  have  been  closed  and  the  water  entirely  confined  to  the  river  bed  on 
this  reach,  it  is  intended  to  complete  the  cleaning-out  process  to  the 
month,  and  after  that  to  take^  up  the  other  shoal  places  in  order,  pro- 
vided Congress  furnishes  the  means. 

The  Pearl  Biver  should  be  a  good  navigable  stream  at  all  seasons  of 
the  year,  and  I  am  informed  by  parties  in  New  Orleans  that  they  will 
place  steamboats  upon  it  for  regnlar  trips  as  soon  as  safe  navigation  is 
assored.  The  work  done  under  the  contracts  was  from  its  nature  not 
of  a  permanent  character,  for  snags  and  logs  and  growing  trees  will: 
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me  obstructions,  and  it  is  very  probable  that  there  are 
ich  obstructions  which  could  not  be  det^icted  at  the 
n,  but  the  river  worked  over  is  undoubtedly  in  such 
me  years  must  elapse  before  it  can  fill  np  again,  and  a 
ith  proper  appliances  can  keep  it  clear.  There  is,  how- 
trouble  to  be  met,  and  that  is  the  action  of  the  lumber- 
se  logs  on  the  river  in  such  large  quantities  at  times  as 
C5hannel.  This  must  be  stopped  by  the  strong  hand  of 
nonnt  of  the  original  estimate  not  yet  appropriated  is 
ot  say  that  this  will  complete  the  work,  but  its  expend- 
^ly  go  far  toward  putting  the  river  in  navigable  con- 
useful  the  work  already  done. 

^inated  in  an  examination  authorized  by  act  of  Con- 
June  18,  1878,  a  report  of  which,  together  with  plaa 
cost  of  improvement,  was  published  in  Eeport  of  the 
E>rs  for  1879,  Appendix  K  2. 

BnC  is  not  considered  a  permanent  one,  as  the  obstruc- 
^rees,  logs,  and  snags  are  liable  to  reform  at  each  high 
e  services  of  a  snag-boat  will  probably  be  required  for 
h  year  to  keep  the  channel  clear. 

COMMERCIAL   STATISTICS. 

m  brought  out  of  Pearl  Eiver  this  winter  and  spring  by 
at-boat  about  2,000  bales  of  cotton,  valued  at  $90,000  ; 
v^alued  at  $112,500,  and  an  unknown  quantity  of  rice, 
at,  with  a  navigable  river  for  all  seasons  of  the  year, 
e  benefited  to  a  great  extent,  as  transportation  by 
aper  by  one-half.  In  consequence  of  the  leaning  tim- 
ay  and  some  of  the  outlets  stopped,  there  is  deeper 
3r  current  in  the  part  of  the  river  known  as  the  Shoals. 

who  furnished  me  with  the  above  information  states 
Qg  a  steamboat  with  capacity  of  1,000  bales^of  cotton, 
«  running  as  far  up  as  Jackson,  and  even  above. 

along  the  river  propose  building  warehouses  for  cou- 
nboating,  as  they  much  prefer  shipping  by  steamboat. 

d  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
lets  opposite  the  mouth  of  West  Pearl  River. 

195,940  00 

priated 70,000  00 

ded 60,543  49 

Money  statement. 

javailable $52,924  92 

a  by  act  passed  August  2,  1882 15,000  GO 

67,924  92 
I  expended  during  fiscal  year,  exclusive  of 

[ties  July  1,1882 |57,239  99 

ding  liabilities 1,228  42 

58,468  41 

;  available 9,456  51 

required  for  completion  of  existing  project 25, 940  OO 

)rontably  expended  in  fiscal  year  ending  June  30,  1885.    25, 940  Ou 
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Q3. 

IMPROVEMENT  OF  AMITE  RIVER,  LOUISIANA. 

By  act  of  Congress,  approved  June  14, 1880,  $8,000  were  appropriated 
for  tiie  commencement  of  this  work,  and  a  contract  was  made  with  H. 
B.  Glasscock  covering  the  first  40  miles  of  river  above  the  junction  of 
Bayou  Manchac.  The  contract  called  for  the  completion  of  the  work  as 
soon  as  possible,  bat  owing  to  high  water  and  inefficiency  of  the  con- 
tractor the  work  dragged  along  till  August  22, 1882,  when  it  was  re- 
ported completed. 

An  inspection  showed  that  it  was  not  completed,  and  the  contractor 
was  informed  that  if  he  did  not  immediately  prosecute  the  work  with 
proper  diligence,  the  contract  would  be  annulled.  This  had  the  desired 
effect  and  work  was  continued  with  some  show  of  energ;s',  but  was  con- 
siderably delaye<l  by  the  state  of  water.  Upon  March  15,  1883,  an 
,  inspector  reported  it  finished.  March  3,  1881,  an  additional  appropria- 
tion of  $5,000  was  made  for  continuing  the  work.  Advertisements  for 
pro]30sals  failed  to  elicit  any  bids.  Afterwards  two  bids  were  received 
informally,  and  that  of  W.  G.  Mitchell  was  accepted  and  contract  signed 
October  i7,  1881,  but  Mr.  Mitchell  persistently  failed  to  furnish  bonds. 
Finally  the  contract  was  set  aside  and  the  work  again  advertised. 

Proposals  were  opened  August  9, 1882.  The  following  is  an  abstract 
of  the  bids : 

AMract  of  proposals  receiccd  in  response  to  advertisement  dated  July  7,  1882,  and  opened 
August  9,  lSS2f  btf  Amos  Stickneyt  Major,  Corps  of  Engineers,  for  improi  ing  Amite  hiver, 
Jjouinama, 


N.o.«  of  bidder..  ^SS^S.'o^'JbSlJScSj.r 


Date  of  coroiuence- 
ment. 


Not  stated. 


1  ,  JohnMatniiro $3»  00 

2  J.H.  Gardner 247  00    Within 60 days f5ro» 

I  date    of  signiag 

I  '      coDtraot. 

3  i  Carl  P.  Seymer For  5  miles 350  00    Xotstated. 

:  For  each  mile  above  I 

f     thefiratS 450  00  \ 

A     G.  A.Myer   i  287  50  '        Do. 

5  ^  Ed.  H.  Farqnhar 450  00'        Do. 


J.  H.  Gardner  was  the  lowest  bidder,  and  it  was  recommended  that 
his  bid  be  accepted,  which  was  approved.  In  the  mean  (ime  Gardner 
was  superintending  the  improvement  of  the  Pearl  River  under  the  con- 
tract of  S.  N.  Kimball,  and  stated  that  he  expected  to  start  work  on  the 
Amite  after  the  completion  of  the  Pearl.  The  unsatisfactory  progress 
on  the  Pearl  River,  together  with  complaints  from  the  Amite  concern- 
ing progress  under  Glasscock's  contract,  led  me  to  the  conclusion  that 
this  class  of  work  could  be  better  done  under  the  system  of  hired  labor, 
and  I  therefore,  on  August  24, 1883,  recommended  suspension  of  action 
in  awarding  the  contract.  Further  action  was  delayed  until  it  could  be 
known  whether  it  would  be  necessary  to  annul  Glasscock's  contract. 
As  his  work  showed  more  energy  under  a  new  superintendent,  it  was 
deemed  best  not  to  interfere  with  it.  The  work  having  been  placed 
under  the  supervision  of  my  assistant,  Capt.  D.  W.  Lock  wood.  Corps  of 
Bngineers,  United  States  Army,  he  was  directed  to  take  steps  for  the 
farther  prosecution  of  the  work. 
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anication  was  received  from  him : 

United  States  Engineer  Office, 

New  Orleans,  La,,  January  25,  1883. 
l^^  call  your  attention  to  the  following,  with  reference  to  the 
)  River,  Louisiana.    The  contract  now  in  force  with  H.  £. 
improyement  of  40  miles  of  the  river  np-stream  from  its  jonc- 
This  work  is  being  done  nnder  the  appropriation  of  June 
nal  project  for  improving  the  river  was  made  by  Mi^or 
of  Bayon  Manchac  was  taken  in  Lake  Maurepas,  and  that 
,  36^  miles  from  the  lake,  or,  in  other  words,  the  Amite  was 
i  bayon.    This  is  shown  conclusively  by  Major  HowelPs  let- 
ters, forwarding  abstract  of  bids,  nnder  date  of  Septei"^ — 
priation  of  March  3,  1881,  was  made  the  project  snbm 
)xtend  the  improvement  np-stream  from  the  terminati< 
Mitchell,  the  lowest  bidder  at  the  first  letting  for  con 
)propriation,  failed  to  furnish  the  necessary  bonds  reqi 
proposals  were  opened  August  9, 1882.    That  of  J.  H.  C 
A  recommended  for  acceptance,  and  was  approved  bj 
:wards,  nnder  date  of  August  31,  1882,  the  Chief  of  I 
der  the  authority  previously  granted  for  entering  into 
ad  thus  the  matter  stands  at  present.     In  my  opini< 
>riginal  project  in  the  location  of  the  mouth  of  the  Ai 
in  their  report  on  the  Mississippi  River,  page  421,  ref< 
ner  outlet"  [of  the  Mississippi]  **to  the  Amite  River.'' 
ways  been  regarded  as  in  Lake  Maurepas  by  the  peop 
'e  no  doubt  but  that  when  the  original  appropriation 
improve  the  channel  from  the  lake  up-stream.   The  pre 
has  found  considerable  difficulty  in  getting  his  plan 
r  limit  of  his  work,  and  the  assistant  engineer,  who  mad< 
e  river  in  1879,  refers  te  the  general  character  of  the  u 
lion  of  pools,  connected  by  ripples  or  shoals,  thereafbei 
'  water  over  them."    Besides,  the  bed  of  the  stream  i 
3ls  by  islands.    The  bars  or  snoals  are  composed  of  gri 
ity  have  to  be  deepened  by  dredging.    At  the  very  1 
mprovements  made,  the  navigation  of  this  portion  of 
le  for  a  few  months  in  the  year,  that  is,  during  high  wi 
)tween  Lake  Maurepas  and  the  mouth  of  Bayou  Mane 
ibstructed  by  snags,  sunken  logs,  and  overhanging  ti 
shanan  estimates  that  their  removal  will  cost  |2,7iy.7f 
t  that  the  money  now  available  for  the  improvement  of 
nay  be  required  for  the  purpose,  be  applied  to  clearing 
ichac,  and  that  the  work  be  done  bv  hired  labor,  Slg 
g  the  improvement  of  Tickfaw  and  I'chefuncte  rivers, 
ome  by  the  appropriations  for  these  three  streams  in 
The  amounts  ^available  for  these  works  are  approxims 

»propriation  of  1881 $4 

appropriation  of  1882 1 

ol  appropriation  of  1881,  and  appropriation  of  1882.     2 

ch  other,  and  I  think  that  by  using  a  single  outfit  a  i 
he  amounts  available  for  their  improvement  will  be  seci 
[>f  them  at  contract,  particularly  as  these  amounts  arec 
ection  with  what  has  been  said  regarding  the  Amite,  t 
of  communication  received  at  this  office  December  28,1 
nployed  in  the  Amite  trade. 
)ur  obedient  servant, 

D.  W.  Lock  WOOD, 
Captain  of  Engineei 

7.  S,  A. 

to  the  Department  with  the  following  letter: 

United  States  Engineer  Office, 

New  Orleans,  La,,  January  27,  Idfe 

onor  to  transmit  herewith  a  oommunication  from  C 

Engineers,  United  States  Army,  relating  to  the  expo 

Tor  aontinuing  the  improvements  of  the  Amite,  Tick! 
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The  award  of  contract  to  J.  H.  Gardner,  for  continning  work  on  the  upper  part  of 

the  Amite  River,  was  suspended  on  my  recommendation.     The  award  Of  contract  to 

O.  A.  Meyer,  on  Tickfaw  River,  has  not  yet  heen  carried  into  effect  on  account  of  said 

Meyer's  difficulties  in  levee  work.    Two  of  his  levee  contracts  have  been  annulled, 

and  I  do  not  think  it  advisable  to  make  any  new  contracts  with  him,  at  ]east  at  this 

time.     Nothing  has  yet  been  done  with  regard  to  starting  work  on  the  Tchefuncte 

River.     I  fully  concur  in  the  recommendations  of  Captain  Lockwood  that  work  on 

the  Amite  River  should  commence  at  Lake  Maurepas.     My  predecessor,  the  late  Major 

Howell,  considered  the  Amite  River  a  tributary  of  Bayou  Manchac,  and  projects  for 

its  improvement  were  made  accordingly,  but  as  far  as  I  can  learo  the  stream  that  flows 

into  the  lake  is  known  as  the  Amite,  and  as  that  is  the  most  navigated,  I  think  there 

is  little  doubt  that  the  appropriation  was  intended  as  much  for  that  part  as  any  other. 

I  am  a^ao  well  satisfied  that  the  carrying  on  of  the  work  by  hired  labor  with  a  plant 

to  be  used  on  the  three  streams,  Amite,  Tickfaw,  and  Tchefuncte,  will  result  in  much 

more  satisfactory  work  and  more  of  it  than  could  possibly  be  procured  b}^  contracts. 

I  have  therefore  to  request  authority  to  reject  the  bids  on  Amite  and  Tickfaw  rivers, 

and  to  proceed  in  accordance  with  Captain  Lock  wood's  recommendations  with  the 

work  on  the  thr^e  rivers,  Amite,  Tickfaw,  and  Tchefuncte,  the  latter  to  be  examined 

before  commencement  of  work  in  accordance  with  project  submitted  in  my  letter  of 

August  17,  J882. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers f  U,  8.  A, 

In  letter  of  February  3, 1883,  the  Department  approved  the  project 
of  procuring  a  plant  and  prosecuting  the  work  of  improvement  of  the 
Amite,  Tickfaw,  and  Tchefuncte  rivers  by  hired  labor,  but  sajri^csted 
the  advisability  of  hiring  a  plant  instead  of  constructing  or  purchasing. 
Upon  inquiry,  however,  no  plant  just  suited  to  the  work  was  found,  and 
that  which  came  nearest  to  requirem'ents  was  held  at  figures  that  showed 
the  interests  of  the  works  would  be  better  served  by  the  construction  of 
suitable  working  boats,  and  in  letter  of  June  20, 1883,  the  Department 
approved  of  iny  recommendation  to  construct  or  purchase  the  necessary 
plant  This  will  be  done  and  work  commenced  as  soon  as  possible.  No 
appropriation  is  asked  for  fiscal  year  ending  June  30,  1885.  This  work 
originated  in  an  examination  authorized  by  act  of  Congress  approved 
March  3, 1879,  a  report  of  which,  together  with  plan  and  estimate  of 
cost  of  improvement,  was  published  in  Beport  of  Chief  of  Engineers  for 
18S0,  Appendix  M.  The  improvement  is  not  considered  a  permanent 
one,  as  the  obstructions  are  liable  to  reform. 

COMMERCIAL  STATISTICS.    • 

The  value  of  the  commerce  of  this  river  in  1879  was  estimated  to  be 
about  $250,000.  The  work  done  under  contract  has  not  been  of  any  ap- 
parent benefit.  The  continuation  of  this  character  of  work  by  hired 
labor  will  no  doubt  render  navigation  of  the  lower  river  safe  for  schooners 
engaged  in  carrying  the  various  products  to  New  Orleans  to  market. 
Staves,  shingles,  lumber,  and  wood,  and  a  considerable  quantity  of  sugar 
and  molasses  are  the  principal  products  of  the  lower  portion  of  the 
stream. 

The  work  is  located  in  the  coUection  district  of  New  Orleans,  and  the  nearest  light- 
hotise  is  at  the  moath  of  Pass  Manchac. 

Original  estimate $23,76)  00 

Total  amoant  appropriated 13, 003  00 

Total  amount  expended 8,466  90 

5455— E  83 70 
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Money  statement. 

int  available $12,697  74 

Qt  expended  daring  fiscal  year,  exclusive  of  outstanding 

1,1882 8,164  64 

ntavailable 4,533  lO 

d)  required  for  completion  of  existing  project 10, 760  00 


Q4. 

3VEMENT  OF  VERMILLION  RIVER,  LOUISIANA. 

ount  appropriated  for  this  river,  %9fiQ0^  with  the  addi- 
from  appropriation  for  examinatioDS,  surveys,  and  con- 
Lvers  and  harbors,  has  been  expended,  and  the  improve- 
i  about  as  projected,  with  exception  of  closure  of  eastern 
e.  The  first  appropriation  of  $5,000,  in  act  of  Congress 
J  14,  1880,  was  expended  in  contract  work,  during  the 
1^  in  cleaning  out  22  miles  of  river  from  the  railroad 
Termillion  down  stream.  The  second  appropriation  of 
Q  act  of  March  3, 1881,  was  expended  during  the  past 
ing  out  the  river  to  the  mouth  from  the  point  where  the. 
der  the  first  contract,  a  distance  of  27^  miles,  and  the 
a  brush  dike,  650  feet  long,  to  partially  close  the  east- 
'  the  cove,  through  which  Vermillion  River  runs  to  reach 

of  $253.32,  allotted  from  the  appropriation  for  contin- 
icessaiy  to  pay  the  expenses  of  inspection,  which  were 
icipated,  owing  to  the  delay  of  the  contractor  in  finish- 
id  the  necessity  of  inspecting  a  part  of  the  river  a  second 
nspection  showing  the  work  incomplete, 
sed  at  the  time  the  contract  was  made  by  my  predecessor 
dam  would  entirely  close  the  eastern  entrance,  but  when 
eer  to  locate  the  dam  itr  was  found  that  it  would  require 
3  650  feet  of  dam  contracted  for  was  therefore  thrown 
r  jetty. 

ind  necessary  to  continue  this  jetty  to  the  island,  so  as 
e  the  eastern  entrance,  but  before  recommending  any 
iture  at  th'is  point,  1  would  deem  it  proper  to  await  re- 
i  already  done.  If  the.  brush  dam  is  sufficiently  perma- 
irrent  due  to  flow  and  ebb  of  tide  is  sufficient  to  deepen 
e  continuation  of  the  work  might  be  recommended. 

COMMERCIAL  STATISTICS. 

^  statistics,  giving  products  of  Vermillion  Parish,  were 
le  district  clerk.  He  states  that  almost  all  of  the  prod- 
d  below  are  shipped  down  the  Vermillion  River  in  con- 
?gy  roads  leading  to  the  railroad  ;  that  real  estate  ha^ 
►er  cent,  within  the  last  two  years,  and  steamboatmen 
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say  that  the  commerce  of  the  river  has  increased  2P0  per  cent,  within 
the  last  year. 


Prodncta. 


Sofcai- hogsheads 

.Molasses -• rbarreU. 

Kice do 

OottOD 


Shipped  in  1870.      |      Shipped  in  18S2. 


Nnmber.  '    Yalne.     I  Numher.       Yalne. 


G97 
941 
545 


$23,880  1  8,071 

8.055  '  5,480 

3,780  ,  3,000 

27,250  I  8,0« 


08,805  , 


$182,100 

82,250 

15,600 

153,  too 


438,610 


This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3, 1879,  a  report  of  which,  together  with  plan  and  esti- 
mate for  improvement,  was  published  in  the  Report  of  Chief  of  Engi-^ 
neers  for  1880,  Appendix  M  12.     • 

The  improvement  is  not  considered  of  a  permanent  character,  except 
so  far  as  the  dike  at  the  mouth  of  the  river  is  concerned,  because  the 
ohstraetions  in  the  stream  are  liable  to  reform  at  any  time. 

The  work  is  sitDated  in  the  collection  district  of  New  Orleans,  and  the  nearest  light- 
boose  is  at  the  entrance  of  Atchafalaya  Bay.  • 

Original  estimate ^ $9,900  00 

Tstal  amoont  appropriated,  and  allotted 10,153  32 

Total  amoont  expended : 10,153  32 

Money  statement 

July  1, 1882,  amount  rfvajlable $4,727  68 

Amount  allotted  from   appropriations  for  ''examinations,  surreys,  and 
contingencies  of  rivers  and  harbors'' 253  32 

4,981  00 

Joly  1. 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 ,.....- 4,981  00 


Q5.  ^ 

IMPKOVEMENT  OF  TANGIPAHOA  RIVEE,  LOUISIANA, 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation 
♦2,000  was  made  for  con  tinning  the  improvement  of  this  river. 

A  project  for  its  expenditure  having  been  approved  by  the  Chief  of 
Engineers  the  work  was  duly  advertised.  Only  one  bid  was  received 
and  opened  July  30, 1881.  This  bid  was  by  Carl  P.  Seymer,  who  pro- 
posed to  improve  6  miles  of  river  for  $2,000.  This  being  considered 
excessive  the  bid  was  rejected  and  the  money  held  to  await  further 
appropriations.  In  the  river  and  harbor  act  of  August  2,  1882,  no  ap- 
propriation was  made  for  this  work.  The  work  was  therefore  again 
advertised,  and  bids  opened  October  12,  1882. 
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The  following  is  an  abstract  of  the  bids: 

Abstract  of  proposals  received  in  response  to  advertisement  dated  September  11 ,  1882,  and 
opened  October  12,  1882,  by  Amos  Stickney,  Major,  Corps  of  Engineers^  for  iffiprorin^ 
Tangipahoa  River,  Louisiana, 


No. 

Names  of  bidders. 

Amotuit  per 

mile  for 

remoyal  of 

obstructions. 

• 
Date  of  commencement. 

\ 

C.E.Cat« 

$236 
400 
244 

As  soon  as  season  "will  allow. 

? 

G  A.  Meyer 

3 

Jobn  Maffaire *...:... 

Within  six  months,  and  finish  within  twelve  months,  con- 
dition of  the  river  permitting. 

*  Keceived  after  time  set  for  opening  proposals. 
-the  postage  having  been  iDsuffiolent. 


Held  at  the  post-office  for  non-pajment  of  postage  r 


0.  E.  Gate  being  the  lowest  responsible  bidder,  the  contract  wa« 
•awarded  him,  and  articles  of  agreement  entered  into  January  3,  1883, 
for  the  clearing  out  of  7J  miles  of  river,  beginning  at  a  point  34  miles 
from  the  mouth,  where  work  under  the  last  con  tract 'ended.  Owing  to 
high  water  the  work  was  not  commenced  until  about  the  first  of  June.  No 
official  information  has  been  received  concerning  progress.  Payment 
is  to  be  made  on  completion  of  work.  The  improvement  is  not  consid- 
ered permanent,  as  th«  obstructions  caused  by  trees,  logs,  snags,  &c., 
are  liable  to  reform. 

The  original  estimate  of  cost  for  improvement  of  53J  miles  of  river 
.  was  $10,700. 

The  amount  appropriated  to  date  is  $7,00p,  which,  with  the  work  now 
under  contract,  will  carry  the  improvement  to  a  distance  of  41J  miles 
from  the  month.  It  is  recommended  that  the  remaining  $3,700  be  ap- 
propriated to  complete  the  work  as  originally  estimated. 

This  work  originated  in  an  examination  authorized  by  act  of  Congresi» 
approved  June  18, 1878,  a  report  of  which,  together  with  plan  and  esti- 
mate for  improvement,  was  published  in  the  Report  of  the  Chief  of  En- 
gineers for  1879,  Appendix  K  14. 

.      COMMERCIAL  STATISTICS. 

The  v^lue  of  the  commerce  of  this  river  has  not  been  ascertained,  but 
since  the  first  work  of  improvement  was  made  it  is  said  to  have  in- 
creased fourfold.  There  have  been  four  saw-mills  erected  within  the 
limits  of  the  survey  since  the  first  34  miles  were  improved.  From  the 
34th  mile  up  stream.  Including  the  portion  now  under  contract,  are  to  be 
found  the  finest  timber  lands  in  this  section,  which  can  only  be  made 
available  by  putting  the  river  in  condition  for  an  outlet.  The  commerce 
at  present  is  mostly  transporting  lumber  and  timber  and  saw-logs,  with 
some  wood,  charcoal,  and  tar. 

The  work  is  situated  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  at  the  mouth  of  Pass  Manchac. 

Original  estimate f  10, 700  00 

Total  amount  ai)propriated 7,000  00 

Total  amount  expended 5.016  25 

Money  statement 

July  1,  1882,  amount  available .^ $1,091  01 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,1882 7  26 

July  1,  1883,  amount  available 1,983  75 

Amount  (estimated )  required  for  completion  of  existing  project 3, 700  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .      3, 700  00 
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Q6. 

IMPROVEMENT  OP  TCHEFUNCTE  RIVER,  LOUISUNA. 
By  act  of  Congress  passed  August  2, 1882,  an  appropriation  of  $1,500 
was  made  for  continuing  the  improvement  of  this  river,  which  with  the 
amount  unexpended,  remaining  from  the  previous  appropriation,  made 
an  amount  of  $2,542.24  available  for  the  work.  The  project  for  the 
expenditure  of  this  as  approved  in  Department  letter  of  February  3, 
1883,  is  to  have  the  work  done  in  connection  with  the  improvement  of 
the  Amite  and  Tickfaw  rivers,  the  same  plant  being  used  for  all. 

Before  any  work  is  done,  however,  an  examination  will  be  made  to 
ascertain  as  to  the  propriety  of  continuing  the  work  upon  the  original 
plan,  which  included  dredging  at  the  mouth. 

It  is  possible  that  a  jetty  without  dredging  will  be  sufficient  to  deepen 
the  channel  over  the  bar  and  keep  it  from  filling.  In  all  events  a  jetty 
would  seem  to  be  required  if  greater  depth  is  to  be  carried  over  the 
bar.  I  recommend  that  the  sum  of  $2,460,  or  the  balance  to  complete 
original  estimate,  be  appropriated  for  fiscal  year  ending  June  30,  1885. 
This  work  originated  in  an  examination  authorized  by  act  of  Con- 
gress approve<l  March  3,  1879,  a  report  of  which,  together  with  plan 
and  estimate  of  cost,  was  published  in  the  Report  of  the  Chief  of  Engi- 
neers for  1880,  Appendix  M.  The  improvement  is  not  considered  a 
permanent  one,  as  the  obstructions  are  liable  to  reform. 

COMMERCIAL   STATISTICS. 

There  are  twenty-five  schooners  constantly  engaged  in  carrying  sand, 
brick,  wood,  charcoal,  and  lumber  to  the  city  of  New  Orleans  from  the 
Tchefnncte  River,  making  from  four  to  five  trips  a  month,  and  varying 
^m  15  to  35  tons  each. 

The  amount  annually  shipped  is  as  follows: 

Brick,  4,000,000 ^.......  $40,000 

Sand,  eO.OOO  barrels 12,000 

Wool,  30,000  pounds *. 9,000 

Wood,  400  cords 12,000 

Charcoal,  50,000  barrels 1(#000 

Cotton,  2,500  bales I 

Lnmber,  500,000  feet .' 6,000 

Sugar,  'io  hogsheads •. 1,400 

Sirap,200  barrels 3,200 

Hewed  timber,  30,000 l,:5r)0 

Beef,  1,000  head 10,000 

Hide*,  500 1,500 

Total 106,450 

This  trade  could  be  largely  increased  in  brick,  sand,  lumber,  wood, 
and  coal,  if  the  demand  in'the  city  of  IN^ew  Orleans  required  it. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  near  Madisonville  on  the  river. 

Original  estimate $5, 460  00 

Totalamount  appropriated 3,0C0  00 

Total  amount  expended 545  76 

Money  statement 

July  1, 1882,  amount  available >1, 042  24 

Amoimt  appropriated  by  act  passed  August  2,  1882 1,500,00 

2,542  24 
Jnly  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1882 88  00 

Jalyl,  ltf83,  amount  available 2,454  24 

Amoant  (estimated)  required  for  completion  of  existing  project 2, 460  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .      2, 460  00 
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Q7- 

IMPROVEMENT  OF  TICKFAW  RIVER,  LOUISIANA. 

At  the  beginninff  of  the  year  work  on  this  river  was  in  progress  under 
the  contract  of  Wnliam  Fagan.  This  was  completed  in  Jaly,  1882,  an  A 
resulted  in  clearing  out  the  river  for  a  distance  of  18J  miles  from  the 
mouth. 

In  act  of  Congress  of  August  2,  1882,  an  additional  appropriation  or 
$2,(j00  was  made  for  Qontiuuiiig  the  improvement.    The  work  was  ad- 
vertised and  bids  opened  October  12, 1882.    The  following  is  an  abstract 
of  the  bids : 

Abstract  of  proposals  received  in  response  to  advertisement  dated  September  11, 1882,  ami 
opened  October  12,  1882,  by  Amos  Stickney^  Major,  Corps  of  Engineers,  for  improvingr 
Tivkfaw  River,  Louisiana. 


No. 


Names  of  bidders. 


G.  A.  Meyer  . . . 
John  Magnire*. 


Amoant  per 
mile  for  re- 
moval of  ob> 
struciions. 


$380  OO 
476  OO 


*  Received  after  time  set  for  opening  proposals.    Held  at  tlie  post-office  for  non-payment  of  postage^ 
the  poRtAge  having  been  insufficient. 

G.  A.  Meyer  being  the  lowest  responsible  bidder,  it  was  recommended 
that  the  contract  be  awarded  to  him.  Before  the  award  was  made,  how- 
ever, Mr.  Meyer,  who  was  engaged  in  other  contract  work  under  the 
direction  of  this  office,  showed  an  inability  to  carry  on  his  work  accord- 
ing to  agreement,  and  there  being  considerable  difficulty  with  contract 
work  in  other  rivers  ill  this  vicinity,  it  was  decided,  with  the  approval 
of^he  Chief  of  Engineers,  to  carry  on  the  work  by  hired  labor  in  con- 
nection with  the  improvement  of  the  Amite  and  Tchefuncte  rivers,  one 
plant  being  used  for  all.  * 

Work  on  this  river  will  probably  be  commenced  under  this  arrange- 
ment after  the  completion  of  the  work  on  the  Amite.  The  original  esti- 
mate for  this  improvement  included  short  reaches  of  the  Blood,  Natal- 
bany,  and  Poncbatoula  rivers,  at  their  junction  with  the  Tickfaw,  and 
as  the  apx)ropriations  were  made  on  this  estimate  it  will  not  be  changed. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress, 
approved  March  3,  1879,  a  report  of  which,  together  with  plan  and  esti- 
mate of  cost,  was  published  in  Report  of  Chief  of  Engineers  for  1880^ 
Appendix  M. 

The  improve9ient  is  not  considered  a  permanent  one,  as  the  obstruc 
tions  are  liable  to  reform  at  any  time. 

COMIMERCIAL  STATISTICS. 

The  work  already  done  on  this  river  has  not  so  far  resulted  in  a 
marked  increase  in  the  amount  of  commerce,  as  the  improvement  only 
extended  about  3  miles  above  the  former  head  of  navigation.  The  ex- 
tension of  the  work  under  the  amount  available  will  carry  it  to  near 
Centreville,  the  parish-seat,  where  there  is  soon  to  be  erected  a  saw- 
mill, also  a  cotton-gin  and  grist-mill.  A  great  deal  of  cotton,  sugar, 
lumber,  wood,  &c.,  will  be  shipped  from  this  point,  and  the  commerce 
will  be  sufficient  to  employ  three  schooners  in  addition  to  the  number 
already'  in  the  river.    The  country  bordering  this  river  is  rich  and  fer- 


Digiti 


zedbyGoO'gle 


APPENDIX    Q.  ^  1111 

tile,  being  covered  with  a  magDificent  growth  of  valaable  timber  that 
is  inaccessible  by  any  other  route. 

The  ^vrork  is  located  In  the  collection  district  of  New  Orleans.    The  nearest  light- 
house  is  at  the  mouth  of  Pass  Manchac. 

Original  estimate $10,230  00 

Total  amonut  appropriated 4,000  00 

Total  amonnt  expended *. 2,004  64 

Money  statement. 

July  1,  1882,  amount  available $1,915  26 

AmoQDt  appropriated  by  act  passed  August  2,  1882 2,000  00 

3, 915  26 
July  I.  l^^O,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 : 1,919  90 

July  1, 1883,  amount  available 1,995  36 

Amonnt  (estimated)  required  for  completion  of  existing  project 6, 230  00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1685 .      6, 230  00 


Q8. 

IMPROVEMENT  OF  BAYOU  TECHE  FROM  SAINT  MARTINSVILLE  TO  PORT 

BARRE,  LOUISIANA. 

The  amount  available  for  this  work  on  July  1,  1882,  was  $19,464.65, 
and  the  project  for  expenditures  from  this  amount,  as  approved  by  the 
Chief  of  Engineers  under  date  of  May  12,  1881,  was  as  follows : 

PROJECT. 

Before  submitting  a  detailed  project  for  this  work  which  will  include 
exact  location  and  general  detailed  plans  for  a  lock  and  dam,  it  is  con- 
sidered necessary  to  make  an  exact  instrumental  survey  from  Saint 
Martinsville  to  Port  Barre,  and  this  constitutes  this  preliminary  proj- 
ect. The  survey  will  include  transit  and  level  lines,  soundings  and 
plottiugs  on  a  working  scale,  and  the  preparation  of  plans  will  cover 
details  and  estimates  for  which  data  now  at  hand  are  not  sufficient.  The 
examination  of  1880  was  but  a  reconnaissance  without  instrumental 
work. 

It  is  proposed  for  the  survey  to  place  on  the  duty  the  same  party  as 
last  year  provided  for  tl^e  Courtableau,  at  same  rate  of  wages,  except 
for  principal  assistant  (now  at  $200  per  month),  and  to  keep  total  ex- 
pense within  $2,500. 

The  survey,  as  provided  for  in  above  project,  was  for  some  reason  not 
made  by  my  predecessor  in  the  season  of  18^1.  It  was  made  during 
the  past  season,  and  the  report  of  H.  0.  Collins,  assistant  engineer,  gives 
details  as  far  as  possible  previous  to  the  plotting  of  the  field  work. 

The  original  estimate  for  this  work  was  made  in  1880,  upon  an  exam« 
inatton  that  w*as  only  a  reconnaissance,  and  was  based  upon  the  con- 
struction of  locks  that  were  to  be  built  of  timber,  ^o  dredging  was 
estimated  for,  and  the  clearing  of  the  river  from  Leonwlle  to  Port 
Barre  was  not  provided  for,  as  the  information  obtained  in  the  examina- 
tion of  1879  led  to  the  belief  that  there  was  no  water  for  passage  of 
boats  except  in  extreme  floods.  The  survey  of  the  past  year  furnishes 
information  quite  different  with  regard  to  the  upper  part  of  the  bayou, 
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stimate  for  the  work  will  be  made  as  sood  as  possible, 
that,  with  two  locks,  having  a  lift  of  about  8  feet  eaeb, 
can  be  carried  in  extreme  low  water  to  within  4  miles 
id  in  ordinary  high  water  there  is  a  navigable  depth  for 
entire  distance.  Whether  it  will  be  worth  the  cost  to 
navigation  on  this  reach  of  4  miles  is  somewhat  ques- 
)  high-water  navigation  only  needs  the  cutting  out  of 
fairly  good  channel.  The  estimate  of  cost  of  improve- 
Ins's  report  is  an  approximate  one,  and  includes  dredg- 
removal  of  logs,  &c.,  below  Saint  Martinsville,  which 
id  to  carry  the  5-foot  channel  up  to  Saint  Martinsville, 
ind  that  an  appropriation  of  $50,000  be  made  for  the 
g  June  30,  1885,  so  that  the  first  lock  could  be  built  and 
id  and  cleared  below  Saint  Martinsville.  The  commerce 
J  is  rapidly  increasing,  and  the  improvement  of  the 
i  seem  to  be  well  worth  the  expenditure  of  a  reasonable 

r.. 

^inated  in  an  examination  authorized  by  act  of  Congress 

3, 1879,  a  report  of  which,  together  with  plan  and  esti- 

iied  in  Keport  of  Chief  of  Engineers  for  1880,  Appendix 

ent  is  considered  as  permanent,  in  the  ordinary  accept- 
,  as  applied  to  works  of  this  character. 

COMMERCIAL  STATISTICS. 

I  of  the  bayou  includes  about  all  the  business  transacted 
shes  that  the  bayou  runs  through,  consisting  of  sugar, 
orn,  and  most  all  other  agricultural  products  adapted 
these  are  exports.  General  merchandise,  coal,  wood, 
split  lumber,  &c.,are  imports;  also  a  very  large  amount 

amerce  of  the  country  watered  by  the  Teche  is  carried 
ty  country  merchants,  planters,  and  direct  orders,  and 
$2,000,000  in  merchandise  and  supplies  from  the  North, 
New  Orleanis.  In  1860  this  region  produced  a  crop  of 
s  of  sugar  and  about  30,000  barrels  of  molasses.  It 
^er  15,000  bales  of  cotton,  besides  cattle,  wool,  hides, 
c. 

and  cottonseed-oil  factory  are  shortly  to  be  constructed 
any  at  Saint  Martinsville. 

M  in  the  colloctioa  district  of  New  Orleans.  The  nearest  ligbt- 
ance  to  Atchafalaya  Bay. 

$56,690  00 

opriat«d 26,  000  00 

ided 10,348  62 

Money  statement 

itavailaWe ! $19,464  65 

fc  expended  during  fiscal  year,  exclusive  of 

li ties  July  1,  1882 $23,724  60 

ndiug  liabilities 88  C7 

3,813  27 


b  available 15,651  38 

)  required  for  completion  of  proposed  prmect 130,  000  00 

profitably  expended  in  fiscal  year  ending  June  30,  1885.     50,  000  00 
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BEPORT  OF  H.   C.   COLXINS,  ASSISTANT  EXGIXEBR. 

Nbw  Orleans,  Da.,  June  30,  1883. 
Slr  :  I  have  the  honor  to  submit  the  following  report  on  Bayou  Teche  for  the  year 
now  ending. 

At  the  beginning  of  the  year,  July  1,  188*2,  the  water  was  very  high  from  the  Atch- 
afalaya  flood  ;  all  the  lower  landH  were  yet  submerged.  On  the  fall  of  the  river  the 
survey  was  begun  immediately  after  completion  of  that  for  Charentou  Canal. 

r  reached  the  point  of  beginning  with  a  party  o£  five  men  and  a  cook,  and  a  flat- 
boat  to  live  on,  October  26,  1882.  Gauges  had  been  established  in  the  Teche  and  in 
Grand  Lake  the  previous  month  for  the  canal  survey  The  readings  of  the  gauges 
showed  that  the  mean  level  of  the  Teche  for  October  was  -|-l*^'^i>  above  the  zero 
assumed;  that  for  November  -j-0.438,  and  for  December  until  the  rains  came  wiis 
-f-0.345.  There  had  been  a  drought  in  the  region  supplying  the  Teche  since  the  July 
before.  A  northerly  gale  occurr^.  Ou  November  18  the  water  of  the  Teche  fell  to 
— 1.25  feet.  Next  day,  the  wind  having  fallen,  the  water  stood  at  +^.2.  Again,  on 
the  16th  of  December,  in  a  northwest  gale,  the  water  fell  from  4-0.65  to  — 1.3  feet  in 
«  few  hours,  and  next  morning  had  risen  to  4-0.125  foot.  These  are  considered  very 
unusnal  falls,  and  ihe  assumed  zero  is  certainly  below  mean  low  water  of  any  period 
of  droaght.  Every  clear,  night,  observations  on  circnmpolar  stars  were  made  to  cor- 
rect azimuth.  Transit  points  were  strong  stakes  driven  into  the  ground,  with  the 
t<^w  rising  about  20  inches,  and  a  nail  in  top  of  the  stake  was  the  transit  point. 

All  distances  were  measured  by  stadia-rod  readings,  checked  several  times  a  day  by 
steel  tape.  From  five  to  seven  bench-marks  were  put  in  to  the  mile,  and  wherever 
possible  they  were  cut  on  live-oak  trees.  A  galvanized  spike  was  driven  in  for  eleva- 
tions, a  blaze  was  made  2  or  3  feet  above  the  bench-marks,  and  its  number  cut  on  it 
with  a  timber  scribe.  They  were  located  on  the  transit  line,  as  were  comers  of  sugar 
honses  and  all  permanent  buildings  where  not  too  distant  from  the  line,  in  order  to 
afford  points  for  future  connection.  Topography  was  ske^hed  in  by  eye,  aided  by 
stadia  readings,  to  all  important  points. 

Cross-sections  were  sounded  as  often  as  necessary  to -show  the  channel,  bars,  and 
other  obstructions,  and  were  located  by  stadia  readings  to  each  side  at  water  edge, 
where  two  stakes  were  shoved  down,  which  held  a  line  with  tags  every  10  feet. 
Soundings  were  taken  at  every  tag;  and  wherever  between  tags  a  Tog  was  found  its 
exact  place  was  given.  Lo^  or  other  obstnictious  found  and  not  on  cross-section  line 
were  located  by  stadia  readings.  Wherever  it  was  needed  to  show  the  whole  valley 
the  cross-section  lines  were  prolonged  to  top  of  the  ridge,  or  above  high- water  mark 
ikt  least,  by  taking  a  stadia  reading  to  each  place  on  the  line  where  there  was  a  change 
of  direcrion  of  the  profile  of  the  cross-section,  and  reading  its  elevation  on  a  reading- 
rod  marked  on  edge  of  the  stadia  rod.  As  1  ran  both  transit  and  level  instruments 
and  both  were  set  up  at  and  near  each  cross-section  line  at  the  same  time,  little  time 
was  ased  by  taking  the  ci*o8S-sections  in  this  way.  The  mirvey  began  at  the  Teche 
end  of  the  Charentou  Canal,  and  was  connect<ed  with  it.  In  working  up  the  stream 
we  placed  a  gauge  at  Saint  Martinsville  andatBreaux  Bridge,  and  employed  citizens 
to  read  each.  The  evening  of  December  20  the  rain  began,  and  it  cootinucd  almost 
without  intermission  until  January  15.  The  water  rose  17  feec  above  low  water,  and  tbe 
current  was  so  strong  that  the  men  could  not  pull  the  flat-boat  up  against  it.  Soon 
as  it  was  certain  that  no  work  could  be  done  immediately,  I  went  up  to  the  Coiirta- 
bleau  work  and  stopped  that,  and  took  three  mr»n  from  there  down  to  the  survey, 
reaching  tbe  flat-boat  on  the  evening  of  January  15 ;  with  this  addition  to  the  force, 
we  warped  the  boat  up  to  Port  Barre,  at  the  head  of  the  Teche,  where  it  leaves  the 
Courtableau.  Here  1  began  the  survey  again,  connecting  with  the  survey  made  of 
the  Courtableau  in  1880,  and  drifting  down  the  Teche,  checking  the  level  line  as  I 
went,  and  connecte<l  with  the  line  previously  run  on  the  21st  of  February.  From 
therts  4lown  to  Charentou,  the  place  of  beginning,  I  ran  a  check  level  line.  It  had 
been  the  intention  to  run  this  level  line  down  to  Morgan  City,  to  connect  with  the 
gauge  there*  but  it  was  not  possible  to  do  so  at  the  time.  I  reached  Charentou  March 
13  wirh  but  three  men,  and  each  of  them  had  chills  daily.  From  the  first  the  work 
had  been  much  delayed  by  sickness  of  the  men. 

.  Swamp  fever  was  prevalent  throughout  the  Atchafalaya,  after  the  fall  of  the  water,, 
and  as  men  became  worse  after  the  ex{K>sure  of  the  pull  from  Breaux  Bridge  up  to 
Courtableau,  one  after  another  had  to  stop;  it  was  not  possible  to  replace  them  with 
others.  The  remainder  of  this  level  line  can  be  run  at  any  time  when  there  is  an 
opportunity  after  beginning  of  work.  Note  books  were  turned  over  to  tbe  draughts- 
man, but  the  chart  is  not  yet  made,  and  it  will  not  be  possible  to  write  a  very  com- 
plete detailed  report  until  it  is  done.  Infill,  however,  give  as  full  a  sketch  of  the 
bayou  and  the  fesnlts  of  the  survey  and  plans  for  its  improvement  as  I  can  before  the 
final  completion  of  the  charts  and  profiles.  Opening  the  Atchafalaya  and  its  eHlarge- 
ment  did  not  aflect  i  he  plantations  of  the  Teche  so  soon  as  did  th(  se  of  Belle  River  and 
t-heCb^ne^  but  in  1874  it  flooded  the  left  bank,  de8tro>ing  cane  on  all  the  lower  banks 
The  flood  of  18^  rose  nearly  5  feet  at  Charentou  above  that  of  1874,  and  almost  en- 
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tlrely  ruined  the  pl.aiitatiors  of  the  left  bank,  and  below  Bayou  Sal6  those  of  the  right 
bank  albo.  The  cultivated  land  of  the  left  bank  extended  from  ita  head  at  the  Cour- 
tableau  to  its  luouth  in  the  Lower  Atchafalaya,  with  a  width  of  from  1  to  5  miles. 

There  are  a  few  small  tracjfcs  of  woodland,  but  nearly  all  the  land  has  for  many 
years  been  in  constant  cultivation.  The  Teche  appears  to  have  had  at  some  former 
time  a  width  of  450  to  700  feet.  The  material  of  the  banks  is,  so  far  as  I  can  see,  iden- 
tical with  that  of  the  Boeuf  andof  Red  River,  of  which  it  must  then  have  been  the  lower 
portion,  but  the  present  width  is  from  100  to  200  feet  for  the  Lower  Teche,  audits 
depth  is  at  low  water  seldom  more  than  10  feet.  Live-oak  tre^  are  found  in  a  Con- 
tinuous belt  on  each  side  of  the  Teche,  except  where  they  have  been  cut  for  ship  tim- 
ber, or  for  cultivation  of  the  land.  Where  thick  they  protect  the  banks  from  wash- 
ing in  heavy  rains.  The  immediate  bank  of  the  Teche  is  higher  than  it  is  farther 
back,  and  the  slope  is  away  from  the  stream,  its  drainage  being  on  the  left  bank  t# 
the  Grand  Lake,  and  its  bayous  and  on  the  right  to  the  Vermillion,  and  farther  down 
to  the  sea-coast  marshes.  The  natural  deposit  of  the  stream  ar  low  water  is  very  light, 
.  and  it  is  swept  out  by  the  current  at  high-water  season,  which  is  about  li  feet  per  . 
second. 

Many  years  ago  a  State  law  was  enacted  to  prevent  drainage  into  the  bayou  by  deep 
cauals  cut  through  the  natural  banks,  as  it  had  been  found  that  such  drains  brought 
in  clay  a'nd  sand,  which  the  current  of  the  bayou  was  not  sufficient  to  remove,  and 
there  was  a  bar  at  every  such  drainage  canal.  Since  1865  no  care  appears  to  have  been 
taken  of  tlie  bayou,  and  many  such  ditches  have  been* cut,  at  the  mouth  of  each  o€ 
which  is  a  bar  from  50  to  200  feet  long,  according  to  the  ageof  the  ditch.  At  each  old 
saw-mill  also  there  is  a  bar  made  by  bark,  sawdust,  worthless  logs,  and  butts  of  logs,, 
all  of  which  have  been  put  in  or  allowed  to  wash  in,  because  there  was  no  one  to  enforce 
the  law  against  obstruction  of  navigable  streams.  All  bars  are  the  result  of  one  or 
other  of  these  two  causes,  and  can  be  prevented  from  a^ain  obstructing  the  stream 
when  once  removed.  Continuance  of  this  system  of  drainage  will  not  only  spoil  the 
Teche  as  a  navigable  stream,  but,  if  carried  on  long  enough,  will  destroy  it  as  a  drain- 
age ditch,  as  its  slope  is  not  steep  enough  to  make  a  current  which  will  carry  out  the 
material  washed  in  from  the  drainage  ditches. 

The  right  or  southwest  bank  of  the  Teche  is  considerably  higher  than  the  left  bank. 
The  same  thing  also  is  seen  in  the  Conrtableau  and  Grand  River.  All  these  streams 
run  diagonally  from  northwest  to  s«uitheast  across  the  general  slope  of  the  Atchafalaya 
Basin,  which  is  from  north  to  south.  Freight  is  shipped  directly  from  each  planta- 
tion, each  having  its  own  landing.  The  first  village  above  Charenton  is  Jeannerette^ 
where  there  are  saw -mills.  Between  here  and  the  next  there  are  two  very  bad  bars 
caused  from  drainage  canals  cut  to  drain  the  Grand  Mar6e  into  the  Teclie,  where  ita 
natural  and  best  drainage  would  be  to  southward  to  the  Gulf.  There  are  some  sunken 
logs,  and  some  old  trees  which  ha'^e  been  cut  or  have  Mown  into  the  bayou,  nearly  all 
of  which  are  located  on  note-books.  New  Iberia  is  the  next  village.  It  has  a  good 
draw-bridge,  wide  enough  not  to  bean  obstruction,  and  several  saw-mills  where  tnere 
are  bars  caused  by  their  refuse.  For  several  miles  the  bayou  is  much  obstructed  by 
saw-logs,  which  are  towed  in  from  Grand  Lake  and  stored  here.  They  are  so  cax:e- 
lessly  made  fast  that  a  large  number  of  the  cribs  and  very  many  loose  logs  ave  con- 
stantly in*the  channel. 

At  the  time  of  the  survey  it  was  not  possible  to  pass  with  even  a  skiff  without  mov- 
ing these  logs  out  of  the  way,  and  it  took  steamers  more  than  double  the  time  to  make 
the  trips  between  New  Iberia  and  Saint  Mai*tinsville  that  would  have  been  necessary 
with  the  logs  properly  made  fast.  Besides  the  hinderance  there  is  a  heavy  expense 
in  breakages.  There'are  towed  in  very  many  hollow  logs,  and  where  they  are  not  of 
any  value,  as  is  usually  the  case,  they  are  turned  adrift,  and  sink  to  make  bad  ob- 
structions. 

Above  New  Iberia  is  Fausse  Point  bend  which  is  said  to  be  IH  miles  around  and  is 
hardly  2  miles  qcross  the  neck.  After  running  the  line  around  by  the  bayou  to  its 
upi)er  end  I  ran  a  check-line  across  the  neck.  On  Fausse  Point  bend  there  are  two 
large  su^ar  refineries  and  several  sugar  mills  and  several  cotton  gins,  but  much  of  the 
land  is  divided  into  long  narrow  places,  with  front  of  a  few  rods  on  the  Teche  and  a 
depth  of  from  1  to  3  miles.  All  houses  are  at  the  bayou  front  of  the  place.  On  the 
high  land  cf  the  west  side  just,  above  the  upper  end  of  the  bend  is  Spanish  Lake.  Its 
'  surface  at  low  water  of  the  survey  was  16  feet  above  the  T^che,  and  it  is  but  a  mile 
distant.  Ther«^  are  two  ditches  which  lead  into  the  Teche;  one  of  them  was  cut  to 
make  a  water  imwer  which  for  some  years  was  used  to  grind  sugar  cane,  but  it  has 
long  been  replaced  by  steam  power.  Bayou  Tortueis  the  present  outlet  at  high  water 
•f  the  lake,  but  it  only  takes  water  at  a  height  about  2  feet  above  the  stage  of  last 
November,  when  I  saw  it.  Inhabitants  say  that  at  the  first  settlement  of  the  country 
the  outlet  was  through  a  slough  at  the  southeast  end  which  has  since  filled  up ;  that 
it  ran  into  the  Teche  on  Fausse  Point  bend ;  that  at  that  time  Bayon  Tortue  was  an 
inlet  bayou  from  the  swamps  to  northward,  between  the  Teche  and  Vermillion;  and 
that  it  had  another  mouth  in  the  Vermillion.   As  the  lower  end  of  Spanish  Lake  filled 
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it  raised  the  ^ater  in  Bayou  Tortae  and  fonnd  a  discharge  throagh  it  into  the  Ver- 
million. A  line  of  levels  T^'as  carried  np  troni  the  Teche  at  Keystone  plantation  to  the 
lake  to  find  the  rise. 

Abont  30  cobic  feet  per  second  was  then  running  from  the  lake  through  the  two 
ditches  without  reducing  the  level  of  the  lake,  and  the  4iischarge  is  probably  never  any 
less.  The  area  of  the  lake  is  about  6  square  miles  of  open  water,  7  to  15  feet  det'p,  and 
abont  hjtlf  as  much  of  floating  grass  marsh,  which  rises  and  falls  with  the  water  of  the 
lake,  and  would  be  nearly  as  useful  as  a  reservoir  as  the  open  lake,  should  it  be  needed 
to  supply  water  for  lockage  in  the  Teche  at  low  water  of  a  long  drought.  8ix  or  7  feet 
depth  of  this  lake  could  be  used  with  no  harm  to  any  one. 

At  8aint  Martinsville  is  a  pile  draw-hridge  which  was  made  many  years  ago,  and 
is  too  narrow  for  the  large  steamers  to  pass.  With  an  improved  bayou  it  could  easily 
be  widened.  On  one  of  it-s  piles  is  a  gauge,  placed  in  18(>5  by  Captain  Trinidad.  Its 
zero  is  the  low-water  mark  of  the  bayou  here,  and  old  inhabitants  say  it  has  never 
heen  lower  within  their  knowledge.  The  zero  of  this  gauge  is  1.075  feet  above  the 
zero  of  the  gauge  at  Charenton,  and  the  lowest  water  of  188*2  stood  at  -\-l  on  this  gauge. 
At  zero  of  the  gauge  a  steamer  could  only  reach  the  upper  end  of  Fauss^  Point  l)end, 
but  never,  except  from  heavy  gales  at  extreme  low  water,  does  the  water  fall  so  low 
as  this  zero.  Navigation  from  here  to  Bresuxfridge  lasts  for  about  eight  months  of 
the  yfar.  and  only  small  steamers  run,  as  only  these  can  pass  the  draw  as  it  now  is. 
Wafer  shoals  more  and  more  from  rise  of  the  bottom  of  the  bayou,  but  the  bends  are 
as  below,  very  long,  and  with  water  enough  there  would  be  no  hinderanoc  to  tbe  largest 
Ijoat  of  the  Trche  going  up  and  several  miles  above  Amaudville.  The  overhanging 
tre«s  and  logs  were  removed  in  1880,  but  some  drift  logs  bave  come  down  since,  arid 
many  trees  have  l>een  cnt  in.  The  work  of  that  year  only  went  up  to  Leonville,  about 
6  miles  above  Amaudville.  Bayou  Fuselier  comes  in  from  the  west  at  Amaudville, 
and  at  low  water  brings  in  the  only  water  entering  above  Breaux  Bridge.  By  a  low 
dam  on  the  end  of  this  bay  on,  which  leads  to  the  Vermillion,  all  of  its  water  can  be 
turned  into  the  Tech  ,  and  will  furnish  enough  for  lockage  to  carry  sUck*  water  navi- 
gation np  to  within  4  miles  of  Port  Barre.  About  15  miles  of  bayou  will  need  removal 
of  trees,  logs,  snags^  &c.,  and  for  tbree  to  four  months  there  would  then  be  a  good  nav- 
igable connection  with  the  Courtableau. 

It  will  certainly  be  possible  by  dredging  to  carry  low-water  navigation  through  to 
tbe  Courtableau,  but  the  amount  of  dredging  can  be  estimated  better  on  completion  of 
the  chart.  Two  locks,  withSifeetmeanflft,  will  carry  navigation  up  to  this  last  4  miles  . 
of  the  bayou  with  an  extreme  low-water  depth  of  5  feet,  but  seldom  getting  below  6 
feet.  Steamers  now  running  between  New  Orleans  and  Saint  Martinsville  are  Key 
West  ami  J.  W.  Chambers.  They  are  230  feet  long  and  45  feet  wide,  about,  over  all ; 
are  stern-wheel  boats,  which'are  the  only  kind  that  can  run  without  injury  to  navi- 
gation, as  side- wheel  boats  wash  the  banks  so  much  as  to  be  a  great  injnry  to  the 
navigation.  All  large  ones  formerly  running  have  been  taken  off.  These  boats  draw 
2^  feci  light,  and  load  to  5  feet  or  more  according  to  the  stage  of  water.  They  made 
regular  tripe  through  the  low  water  of  1882,  and  have  very  seldom  missed  a  trip. 

Methods  of  farming  have  changed  very  much  below  Saint  Martinsville,  where 
there  is  navigation  all  the  time.  The  large  places  only  formerly  raised  sugar,  and 
small  planters  raised  cotton.  Now  sugar-cane  is  grown  on  sinsll  places  and  towe<l  in 
flat-boats  to  sugar  mills  where  it  sells  at  |4  to  $5  per  ton,  and  is  Said  to  pay  far  better 
than  cotton.  Many  large  planters  raise  cane  and  grind  it  and  boil  to  syrup  and  then 
run  it  into  tanks  on  flat-boats  and  it  is  towed  to  the  refineries  to  make  a  higher  grade 
of  sugar  than  could  be  made  on  the  place.  With  locks  and  slack-water  navigation 
this  sugar  farming  would  extend  to  the  head  of  the  Teche.  It  can  only  be  carried  on 
as  far  up  as  there  is  water  for  boat>s  at  low«  st  stages,  that  is,  in  grinding  season,  Oc- 
tober, November,  and  Decemlwr.  The  plans  for  locks  is  to  build  first  the  low^r  lock 
as  far  up  as  sufficient  depth  can  be  carried  at  extreme  low  water.  Some  bars  will 
require  dredging  below  this.  Th«  location  will  be  on  Fausse  Point  bend  and  not 
very  much  below  the  ditches  from  Spanish  Lake.  The  lock  is  to  be  300  feet  in  tbe 
clear  with  a  width  of  50  feet  and  fully  5  feet  water  above  the  bottom  at  extreme 
low  water,  with  a  lift  of  8  feet.  The  plan  for  lock  which  was  made  at  the  first  report  • 
on  the  Teche  in  1879  was  for  one  of  timber  entirely.  At  that  time  the  best  red 
cypress  plank  could  be  had  for  f  12  per  M,  board  measure,  and  square  timb«T  at  10 
eent.s  per  cubic  foot;  but  now  the  quality  which  it  would  be  necessary  to  nso 
would  be  worth  from  50  to  75  per  cent.  more.  At  that  time  brick  or  concrete  would 
have  cost  very  much  more  than  it  now  will,  and  the  cost  of'annual  repairs  wonld  be 
fi«"  more  for  timber  than  for  brick  lock ;  and  the  speedy  renewal  which  woubi  bo  re- 
quired in  caae  of  the  timber  lock  would  now  make  it  far  better  to  build  of  brick  above 
low-water  line  at  least.  Whatever  lock  is  used,  the  gates  at  high  water  roust  be 
opened  for  free  flow  of  water,  and  boats  could  pass  with  no  detenion.  The  deposit 
formed  at  low  water  would,  as  it  now  is,  be  swept  ont  at  high  water.  Brick  can  be 
made  from  the  material  of  the  bank.  Sand  is  found  in  abundance  in  Atchafalaya,  and 
sbelln  for  what  concrete  is  needed  are  found  in  very  large  mounds  along  Grand 
JLake.    The  supply  is  very  much  larger  than  any  possible  need. 
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Estimated  cost  of  improvement  would  be  for  two  locks,  ds^n,  &c.y  at  $45,000.  $90,  000 

For  derrick  boat  to  remove  logs,  &c.,  and  party  one  year 10,-  OOO 

For  dredging  about  20,000  cubic  yards,  at  25  cents 5,  OOO 

For  clearing  upper  part  of  bayou  for  1 4  miles 3,  f,Op 

Add  for  contingencies,  unforeseen  expenses,  &c.,  25  per  cent 27,  125 

Total ,  135,  e25 

The  commerce  of  Bayou  Tecbe  is  now  very  large.  Three  largs  steamers  and  about 
twenty  small  ones  are  constantly  at  work.  Large  quantities  of  lumber  and  of  sugar 
and  molasses  are  taken  in  schooners  to  sea  from  the  bayou.  The  local  business  of  tfae 
bayou  has  far  more  than  doubled  within  a  few  years  as  far  up  as  there  is  water  in  the 
sugar-grinding  season.  A  very  large  amount  of  coal  is  towed  up  the  bayou  as  far  as 
there  is  now  navigation,  and  with  the  proposed  improvement  the  increase  in  cultiva- 
tion of  sugar  would  greatly  increase  the  demand  for  coal  and  for  all  other  transpor- 
tation. 

The  amount  of  sugar-laud  available  by  this  increase  of  navigation  would  be  rather 
more  than  double  what  it  now  is. 
Yours,  respectfully, 

H.  C.  Collins, 

Jsaislanl  Engineer. 
Maj.  Amos  Stickney, 

United  States  Engineers, 


Qg. 

CONNECTING   BAYOU   TECHE    WITH   GRAND    L.\KE    AT    CHARENTON, 

LOUISIANA. 

The  amoQDt  appropriated  March  3,  1881,  for  commenciDg  this  work 
is  $25,000. 

A  project  for  the  expenditure  of  this  money  was  submitted  to  the 
Department  by  my  predecessor,  the  late  Maj.  C.  W.  Howell,  under  date 
of  April  30,  188 i,  and  was  approved  May  20, 1881.  As  preliminary 
steps  with  reference  to  the  acquisition  of  land,  cession  of  jurisdietion, 
&c.,  were  necessary,  the  laying  out  and  beginning  of  work  were  delayed. 
These  preliminaries  were  all  settled,  with  exception  of  registration  of 
deed,  by  July,  1882,  but  owing  to  high  water  the  survey  for  locating  the 
canal  could  not  be  made  until  September,  1882.  In  the  meantime  the 
deed  had  been  sent  to  Mr.  J.  H.  Ackleu,  attorney  for  the  former  owners 
of  the  land  for  registration.  It  was  not  returned  to  me  until  May  9, 
1883.  It  was  forwarded  to  the  Department,  and  in  Department  letter 
of  May  28, 1883,  it  was  stated  that" "  the  deed  having  been  properly 
recorded,  the  transfer  of  the  land  to  the  United  States,  and  the  cession 
of  jurisdiction  from  the  State  of  Louisiana  being  also  complete,  there 
appears  to  be  no  reason  why  the  work  for  improving  Bayou  Teche  by  con- 
necting same  with  Grand  Lake  at  Charenton,  La.,  may  not  be  under- 
taken, and  your  views  in  regard  to  the  matter  are  desired." 

On  June  29 1  submitted  the  following  project : 

United  States  Engineer  Office, 

Nno  Orleans  J  La.,  June  29  j  1883. 

General  :  I  have  the  honur  to  submit  the  following  project  for  commenciDg  the 
work  on  the  Charenton  Canal,  to  connect  Bayou  Teche  .with  Grand  Lake.  The 
amount  available  for  the  work  is  $22,929.30.  The  laud  conveyed  to  the  United  States 
for  this  canal  consists  of  a  strip  500  feet  wide,  extending  across  the  neck  of  land 
between  the  Teche  and  the  lake,  a  distance  of  about  1  mile.  The  difference  in  level 
of  water  surface  between  that  of  the  Teche  and  of  the  lake  varies  within  limits  of  0 
to  about  3.4  feet.  The  extreme  difference  is  usually  caused  by  strong  winds  and  does 
not  last  but  a  few  hours.  Sometimes  one  and  sometimes  tlie  other  is  the  higher. 
The  exact  excess  of  height  of  one  above  the  other  has  not  been  determined,  but 
gauges  have  been  set  to  obtain  this  information.  I  think  it  would  be  very  desirable 
to  construct  the  canal  without  a  lock,  if  it  should  be  feasible,  which  can  be  determined 
at  a  later  day. 

If  it  is  necessary  to  construct  a  lock,  I  would  propose  giving  the  canal  a  bottom 
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width  of  50  feet.  If  a  lock  can  be  dispensed  with,  I  would  propose  a  bottom  width  of 
abont  100  feet.  I  feel  qaite  confident  that  with  a  width  of  100  feet  the  water  in  the 
lake  sod  Teche  would  have  Bofliciently  intimate  connection  to  so  nearlv  equalize  the 
levels  as  not  to  produce  any  harmful  current,  and  the  cost  of  the  100-foot  cut,  with- 
out lock,  wonid  be  leas  than  that  of  S**  feet  with  a  lock,  beside  bein^  greatly  more 
fiiTorable  for  navigation  and  cost  of  maintenance.  There  is  very  little  sediment  in 
the  water  of  the  Tecbe,  and  therefore  giving  it  another  outlet  by  means  of  the  open 
eanal  to  the  lake,  would  not  cause  any  great  deposit.  I  would  propose  to  commence 
the  work  so  it  should  be  a  part  of  either  plan,  as  may  be  decided  later ;  that  is,  to 
excavate  ♦be  canal  alon;^  the  center  line  of  the  500-foot  strip  and  out  to  5  feet  depth 
io  the  lake,  with  a  bottoui  width  of  50  feet  and  side  slopes  of  3  horizontal  to  1  vertical ; 
placing  the  material  so  as  to  form  banks  above  high-water  level  and  at  a  sufficient 
distance  from  the  cut  to  leave  a  berme  of  at  least  25  feet  in  case  the  canal  should  be 
widened  to  100  feet.  In  the  lake  a  line  of  piles  at  intervals  of  about  6  feet,  support- 
ing a  continuous  line  of  abeet-piling  and  braced  against  a  second  line,  '^ill  be  neces- 
sary to  retain  the  material  dreuged  from  the  channel  at  entrance  of  canal  and  prevent 
the  cat  from  filling  up.  I  would  propose  to  begin  the  work  with  wheelbarrows  or 
MTapers,  excavating  enough  of  the  canal  by  hand  to  build  levees  on  each  side  about 
3  feet  high.  The  remainder  of  the  canal  I  propose  to  excavate  by  dredge-boat,  trans- 
porting the  dredged  material  to  the  line  of  embankment  by  means  of  an  endlesa 
earner  on  a  Var|2:e  wq^ked  by  steam. 

The  eorface  of  the  ground*i:i  an  old  field,  but  there  is  a  strong  probability  that  the 
raaainscf  an  old  cypress  swamp  will  be  found  under  the  surface.  In  view  of  this, 
and  the  fact  that  the  site  is  subject  to  overflow^,  it  would  be  a  very  difficult  matter  to 
ipeei<y  the  work  so  that  contractors  could  make  reasonable  proposals  and  the  United 
States  be  exempt  from  charges  for  extra  and  unforeseen  work,  damages  by  flood,  dc.c. 
I  therefore  recommend  that  it  be  done  by  hired  labor  and  purchase  of  material  in 
open  market.  If  this  meets  the. approval  of  the  Department,  I  would  request  author- 
ity to  csoQsiract  a  dredge  an^  barge  with  steam  carrier.  The  cost  of  this  plant  would 
prohablj  not  exceed  $15,000,  and  it  would  certainly  pay  for  itself  in  the  work.  For 
a  bottom  width  of  50  feet,  the  excavation  would  measure  about  249,826  cubic  yards. 
For  a  bottom  width  of  100  feet,  it  would  be  374,623  cubic  yards.  The  hand-work 
eoald  be  commenced  immediately,  and  when  the  dredge  and  carrier  are  constructed 
the  work  conld  go  on  without  regard  to  stage  of  water  almost  up  to  high  flood. 

1  transmit  herewith  a  tracing  showing  the  site,  with  lines  of  proposed  canal  and 
eabankment. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 

Major  of  Engineers, 
Brig.  Gen,  H.  G.  ^Wright, 

Chief  of  Enffineers,  U.  S.  A, 

If  this  project  were  approved,  work  could  commence  at  an  early  day. 

The  ^timates  for  the  cost  of  this  work  are  made  up  in  two  ways  : 
ope  to  show  the  probable  cojt  of  contract  work,  and  the  other  to  show 
what  the  work  could  probably  be  done  for  with  machinery  specially  cori- 
stmcted  for  it.  I  am  qaite  confident  that,  owing  to  the  circamstauces 
of  the  case,  the  final  cost  of  the  work,  if  done  by  contract,  would  be  an 
iodefinite  sum,  which  would  be  made  up,  to  a  considerable  extent,  of 
extra  items,  damages  and  delays  by  floods,  to  which  the  site  is  subject, 
the  amouDt  of  which  could  not  be  foretold. 

The  estimates  are  as  follows : 


Estimate  No.  1. —  W^rkdone  by  contract. 


' 

For  oanal 

50  feet  vide 

with  lock. 

For  canal 
100  feet  wide 
without  lock. 

(V«i«t  «v«>A«.a*tM««  ^ritVi  mafcikHfll  nlAced  in  IflVflAB                 ................... 

*$76, 000 
45,000 
6.000 

t$112, 500 

I^w^k  MMi  tm»*  lAVkir    <ui  Faa^  'wide  donble ffAtcB       .   ..........   ............. 

f4M_  s_  i_^  _  1  |W)A  fctfif  Innir    Kt  M • 

6,000 

• 

126,000 
12,600 

118, 500 
11,850 

Ta^nl                              

138.600 

130, 350 

*  250,000  cdbie  yards,  at  30  cents. 


1 375,000  cnbic  yards,  at  30  cents. 
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Estimate  No.  2. — Work  done  hy  hired  labor  and  machinery  constructtd  for  it. 


For  canal  ■  I    For  c*n«l 
50  foot  wide  ,  100  feet  wide 
with  look,     without  lock. 


Coat  of  one  steam  dredee 

Costof  one  flat>boat  with  earth  carrier  worked  by  steam 

Sxcayatlon  of  portion  of  work  by  hand  or  scrapers,  material  placed  in 

levees .* 

Excavation  by  dredge  and  carrier  material  placed  in  levees 

Pier  in  lake  1,000  feet,  at  $6 

Lock  300  feet  by  50  feet,  don  ble  gates ^ . 

Contingencies,  engineering,  oflBce  expenses.  Sec.,  at  25  per  cent 

Total -• 


$12,000 
2,500 

•12,000 

:21,000 

6,000 

45,000 


$12,000 
2,500 

tl5,000 

^32,500 

6,000 


98,500 
24, 625 


123, 125 


68,000 
17.000 


85,000 


*  40,000  yards,  atS 
150,000  yards,  at  a 


I  cents. 
I  cents. 


1 210,000  yards,  at  10  cents. 
§325,000  yards,  at  10  cents. 


The  difference  in  these  two  estimates  is  very  considerable,*  especially 
for  the  100-foot  canal.  The  estimate  of  the  cost  for  contract  work  of 
excavation  is  based  on  the  contract  prices  for  levpe  work  in  this  district 
for  levees  of  similar  height,  with  a  small  allowance  added  for  draining, 
which  would  be  necessary,  as  the  bottom  of  the  canal  is  5  feet  below  low 
water  of  lake. 

The  estimate  of  cost  under  the  system  of  hired  labor  with  machinery 
constructed  for  the  work,  is  based  upon  the  acftial  work  of  the  dredge 
now  working  in  Bayou  Black.  Upon  this  plan  the  plant  would  be  on 
hand  after  completion  of  work. 

I  recommend  the  appropriation  of  $50,000  for  the  fiscal  year  ending 
June  30, 1885. 

The  following  is  the  report  of  Assistant  Engineer  H.  0.  Collins,  in 
immediate  charge  of  the  work: 

New  Orlkanb,  June  29,  1883.. 

Sir:  I  have  the -honor  to  submit  the  foUowiDg  report  on  the  connection  of  Bayou 
Teche  with  Grand  Lake  by  a  canal  at  Charenton^  La. : 

.  At  the  beginning  of  the  year.  July  1,  1882,  a  large  portion  of  the  tract  between 
Bayou  Teche  and  Grand  Lake  was  covered  by  water  from  the  great  Atchafalaya  flood 
of  that  year.    At  the  height  of  the  flood  it  had  all  been  (Covered. 

The  conveyance  of  the  land  from  the  former  owners  to  the  United  States  was  made 
in  December,  1881,  but  owiag  to  the  high  water  no  uurvey  of  the  tract  could  be  made 
until  the  fall  of  the  water  in  September,  1882.  Field  work  of  the  year  was  begun  on 
September  19, 1882.  The  tract  conveyed  to  the  United  States  for  the  canal  was  first 
laid  oflf. 

It  is  500  feet  in  width  from  the  upper  end  of  the  plantation  and  slightly  more  than 
a  mile  long,  containing  60.72  acres.  Brick  comer  posts  were  built  at  each  comer,  and 
on  each  long  line  two  similar  posts  were  put  in  at  about  equal  distances  apart  on  the 
line,  plainly  marking  the  boundaries  of  the  tract.  A  line  of  wooden  posts  was  driven 
along  the  center  line  of  the  tract,  from  the  Tec  lie  to  Grand  Lake,  at  intervals  of  50. 
feet  on  the  steep  slope  of  the  Teche  and  of  100  feet  across  the  nearly  level  laud  from 
the  top  of  this  slope  to  the  lake.  Gauges  were  established  in  the  Teche  and  in  Grand 
Lake.     Bench  marks  were  made  on  several  places  where  they  will  be  secure. 

The  assumed  low  water  taken  for  zero  of  level  line  is  0.35  below  the  mean  low  water 
of  the  Teche  during  the  drought  that  we  had  in  November  and  the  fore  fiart  of 
December,  188*2,  and  more  than  a  foot  below  that  of  October.  Level  line  was  ran 
over  the  tract,  taking  cross-sectious  at  every  post,  and  elevations  of  each  50  feet  from 
post  to  edge  of  the  tract,  250  feet  on  each  side,  all  checked  to  avoid  chance  of  errors. 

Soundings  were  taken  covering  about  half  a  mile  front  of  the  lake  and  extending 
out  more  than  a  mile  into  the  lake. .  On  completion  of  the  field  work  October  1, 1882, 
a  man  was  employed  to  continue  reading  both  gauges.  Chart  and  profile  of  the  line 
was  made  at  once.  The  question  to  be  considered  in  excavation  of  the  canal  is  the 
width  to  which  it  shall  be  made.  From  December  20  to  March  1  the  Teche  was 
higher  than  the  lake,  the  greatest  difference  being  on  the  23d  of  January,  when  it 
reached  3.4  feet. 
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The  3d  of  M»rch  the  lake  bef^^an  to  be  highest  and  oontinaed  so  until  the  present 
time,  the  greatest  difference  being  on  the  27th  of  April,  when  it  was  2.2,  but  for  most 
of  this  time  ranging  from  1  foof  to  1.5  foot.  The  extreme  height  of  the  lake  in  the 
flood  of  1882  was  14.684,  while  the  extreme  height  of  the  high  water  of  this  year  was 
7.1  feet  in  the  lake  and  5.5  feet  in  the  Teche. 

The  extreme  differences  gi^en  lasted  in  each  case  but  a  few  hours  and  were  effects 
of  the  wind  in  raising  one  or  lowerine  the  other  from  the  mean  of  the  few  days  before 
and  afler.    Were  there  an  open  cut  through,  the  water  in  the  Teche  would  remain  at 
very  nearlythe  same -height  as  that  of  the  lake,  if  the  connecting  channel  were  large 
enough,     with  a  cut  with  bottom  width  of  only  50  feet  the  difference  of  levels  would 
probably  be  so  great  as  to  make  an  injurious  current  and  destroy  banks  and  fill  the 
canal,  aud  a  lock  would  have  to  be  made  to  prevent  this;  but  an  open  cut  100  feet 
bottom  width  would  pass  sufficient  water  with  very  slight  variation  of  levels  to  pre- 
vent there  ever  being  enough  current  to  wash  or  injure  the  canal.    The  difference  in 
cost  of  the  excavation  in  making  the  canal  100  feet  bottom  width  or  50  feet  will  be 
very  much  less  than  the  cost  of  building  the  lock  which  would  certainly  be  needed 
with  the  narrow  cut.    An  open  canal  would  need  little  expense  for  care,  while  a  lock 
would  be  a  great  and  constant  expense.    Slopes  to  prevent  sliding  in  of  material  will 
need  to  be  about  1  vertical  to  3  horizontal ;  the  iiropOHcd  depth  is  5  feet,  same  as  th« 
lake.    The  berme  should  be  at  least  25  feet  and  tne  material  taken  out  will  be  used  for 
a  levee  on  both  sides,  which  will  reach  to  above  the  high-water  mark.     There  will 
also  be  necessary  a  pier  or  breakwater  on  the  east  side  of  the  cut  in  the  lake  for  a  dis 
tance  of  1,000  /eet  out  from  shore, ^to  save  the  cut  from  Ueing  filled  by  sand  and  shells 
in  easttrrl^  gales.     No  pier  is  needed  on  the  west.    The  angles  will  have  to  be  rounded 
off  at  the  Teche  entrance  to  make  it  practicable  for  a  boat  to  ent^'ror  leave  the  canal. 
This  and  the  lake  pier  will  be  just  the  same  with  the  open  or  locked  canal. 

EUrtioiate  for  the  lock  mu8t  certainly  be  included  in  the  narrow  canal,  and  this  lock 
if  made  of  brick  or  concrete  above  low-water  m&rk  so  as  to  be  permanent,  could  not 
be  made  at  much  if  any  less  cost  than  145,000.  A  timber  one  could  be  made  for  less 
money,  but  the  frequent  repairs  and  speedy  renewal  would  make  it  more  economical 
to  build  the  better  lock  at  first.  The  expense  of  lock  repairs  and  constant  attendance 
would  also  add  greatly  to  the  economy  of  the  open  cut.  No  injury  need  be  feared 
from  teredo,  as  piles  driven  in  the  lake  before  the  war  are  yet  sound. 

The  cost  of  the  excavation  will,  I  think,  depend  much  on  how  it  is  done,  but  I  will 
first  make  the  estimate  on  basis  of  cost  for  levees  in  Louisiana  at  contract  prices,  much 
of  this  material  requiring  long  haul. 

Estimate  for  canal  50  feet  bottom  width,  5  feet  below  zero  of  level  line.     Slopes  1 
vertical  to  3  horizontal ;  material  placed  in  levees : 

249,826  cubic  yards, -a  30  cents $74,947  80 

Lock  300 by  50  feet  wide— double  gate 45,000  00 

Pier  in  hike  1,000  feet  long,  ©  $6 6,000  00 

Add  10  per  cent,  for  engineering,  office  expenses,  &c 12, 594  70 

138,542  50 

For  canal  100  feet  bottom  width,  same  slope,  levee8,*&c. : 

374,&e3  cubic  yards,  @  30  cents $112,386  90 

Pier  as  above •. 6,000  00 

Add  10  per  cent,  for  engineering,  &c.,  as  above 11,838  60 

130,225  50 

At  the  estimated  price  per  yard  it  is  by  no  means  certain  that  a  contract  could  be 
let  without  some  stipulation  for  extra  pay  in  case  of  stumps,  lo^8,'or  other  obstruc- 
tions to  the  work  being  found,  as  is  quite  probable  that  there  will  be 

ESTIMATE  TO  DO  THE  WORK   BY  HIRED  LABOR. 

To  baild  a  dredge-boat  foF  the  work  which  will  be  needed  for  removal  of  bars 

in  the  Teche  and  other  bayous  of  this  department  will  cost $12, 000 

Seow  with  carrier,  engine-pump,  &c 2,  HOO 

Lever  to  raise  water  2  feet  above  laud 4, 000 

Pier  in  lake  1,000  fe«t  long,  ^  $6 '. 6,000 

Pay-roll,  fuel,  snpphes,  &c.,  for  time  necessary  to  do  the  work,  at  500  yards 

per  day  average 38,  f(0 

Add  for  contingencies,  office  expenses,  engineering,  &c.,  25  per  cent 15, 625 

78,125 

The  estimate  for  the  50-foot 'locked  canal  would  be  changed  from  this  by  about 
adding  cost  of  lock  and  subtracting  $13,000  saved  on  dredging,  or  an  increase  of 
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I  a  farther  increase  of  whatever  sum  was  necessary  to  keep  up  lock  and 
mdance.     , 
J,  respectfully, 

H.  C.  Collins, 

Jesiatant  Engineer. 
)8  Stickney, 
Tnited  States  Engineer, 

nk  originated  in  an  examination  authorized  by  joint  resolution 

June  28,  1879,  a  report  of  which,  together  with  plan  and  esti- 

5  published  in  Eeport  of  Chief  of  Engineers  for  1880,  Appen- 

rk  will  constitute  a  permanent  improvement  in  the  ordinary 
ie  of  the  word  **  permanent." 

nmerce  of  the  proposed  canal  will  be  thjat  of  the  Bayou  Teche» 
ren  in  the  report  on  that  work. 

:  is  situated  in  the  collection  district  of  New  Orleans.    The  nearest  light- 
the  mouth  of  the  Atchafalaya  River. 

bimate |75,000  00 

int  appropriated..! / .*-.     25,000  00 

mt  expended 2, 095  70 

Money  statement 

If  amount  available $24,226  00 

I,  amount  expf^nded  daring  iiscal  year,  exclusive  of 

ing  liabilities  July  1,  1882 $1,296  70 

},  outstanding  liabilities 25-00 

1,321  70 


J,  amount  available 22,904  30 

iti mated)  required  for  completion  of  existing  project 50, 000  00 

it  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     50, 000  OO 


Q  10. 

IMPROVEMENT  OF  BAYOU  BLACK,  LOUISIANA. 

edge-boat  constructed  for  operating  in  Bayous   Black  and 
ne  was  completed  'about  the  beginning  of  the  fiscal  year. 
>rk  having  been  previously  commenced  in  Bayou  Terrebonne^ 
re-boat  was  sent  first  to  that  bayou,  where  it  remained  at  work 
14,  1883,  when  the  funds  for  that  bayou  were  about  exhausted.  - 

29, 1883,  the  steamer  Sammy,  which  was  sent  around  to  the 
e  from  Morgan  City,  took  the  dredge  in  tow  and  passing  through 
fle  Baiy,and  by  way  of  theGulf  conveyed  it  into  Bayou  Black  as 
erville,  where  it  arrived  on  May  7, 1883.  Work  was  immediately 
ed  at  this  point,  and  by  the  30th  of  June  the  dredge  had  pro- 
distance  of  5,665  feet,  making  a  channel  5,0  feet  wide  and  6  feet 
I  excavating  about  21,000  cubic  yards  of  earth,  and  removing^ 
and  stumps  and  one  steamboat  and  one  flat-boat  wreck, 
ng  in  this  bayou  has  been  found  more  difficult  than  in  the 
ne,  on  account  of  the  greater  number  of  logs.    The  amount 

for  this  bayou  is  suflBcient  to  keep  the  dredge-boat  constantly 
uring  the  entire  year,  which  is  a  fortunate  circumstance,  as  the 
ition  for  Bayou  Terrebonne  is  about  exhausted, 
iginal  estimate  for  this  work  was  $47,520,  of  which  $27,520  yet 
o  be  appropriated.  I  recommend  that  $15,000  of  this  amount 
priated  for  the  year  ending  June  30,  1885. 
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The  examination  of  this  bayou  w€»  provided  for  in  the  river  and  har- 
bor act  approved  Jane  14, 1880,  a  report  of  which,  together  with  the 
plan  and  estimate  of  cost  of  improvement,  was  published  in  Report  of 
Chief  of  Engineers  for  1881,  Appendix  M  11. 

COMMERCIAL.  STATISTICS. 

The  crop  of  Bayou  Black  this  year  will  be  about — 

So^ar hogHheada..  7,000 

Molaaaes barrels..  14,000 

Copii do...  50,000 

Rice do.  5.000 

The  freight  on  the  above  with  the  return  freight  will  be  over  $100,000. 
With  water  communications  to  New  Orleans  it  will  not  be  half  as  much. 
The  freights  of  one  plantation  amount  to  about  $9,000  per  annum,  and 
as  there  are  quite  a  number  of  sugar  plantations  on  the  bayou,  the  com- 
merce to  be  benefited  is  quite  valuable. 

The  work  is  located  in  the  collection  district  of  New  Orleans.    The  nearest  light- 
house is  at  the  entrance  of  Atchafalaya  Bay. 

Original  estimate $47,520  00 

Total  amount  appropriated 20,000  00 

Total  amoant  expended 0,611  49 

Money  statement.    . 

Jnlyl,  1882,  amount  avaUable $5,040  84 

Amount  appropriated  by  act  passed  August  2, 1882 10,000  00 

15,040  84 
July  1, 1863,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  Habilities  July  1,  1882 |9,8fi8  12 

July  1, 18^  outstanding  liabilities 794  21 

3.652  33 

Jolyl,  1883,  amount  avaUable 11.388  51 

Amount  (estimated)  reauired  for  completion  of  existing  project 27, 520  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1885.     15, 000  00 


Qii. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

No  appropriation  was  made  for  this  improvement  in  the  act  of  Con- 
gress of  August  2,  1882,  bat  there  remained  on  hand  from  previous  ap- 
propriations and  available  on  July  1,  1882,  $6,085.15. 

The  flood  of  the  spring  of  1882,  deeply  inundated  the  region  of  coun- 
tiy  through  which  Bayou  Gourtableau  runs,  and  work  could  not  be  re- 
Bomed  on  the  improvement  until  the  middle  of  October.  It  was  then 
earried  on  with  considerable  hinderance  from  swamp  fever  until  Janu- 
ary 6j  1883,  when  high  water  again  suspended  operations.  The  report 
of"  Assistant  Engineer  H.  C.  Collins,  under  whom  the  work  was  con- 
ducted, gives  the  details.  The  results  of  the  work  so  far  are  very  favor- 
able, and  it  is  expected  that  .by  the  next  low-water  season  the  bar  at 
the  month  of  the  bayou  will  have  ceased  to  be  an  obstruction. 

Mr.  Collins  believes  that  the  amount  originally  estimated  for  closing 
the  run-out  bayous,  removing  snags  and  overhanging  trees,  will  be 
sufficient  for  that  work;  but,  for  the  reasons  mentioned  in  his  report, 
5455— B  83 71 
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mate  for  a  lock  to  carry  the  low-water  navigation  up  to  Wash- 
as  made  in  1879,  viz,  $16,500,  is  entirely  too  small.  That  esti- 
)«  based  upon  the  price  of  timber  and  labor  at  that  time  and 
a  lock  entirely  of  timber.  Owing  to  the  rapid  decay  of  timber 
climate  I  do  not  think  it  should  be  used  where  it  can  be  avoided 
rater  for  works  which  are  intended  for  any  permanency.  Mr. 
3  revised  estimate  for  lock  with  brick  walls  on  pile  and  timber 
ion  is  $45,000.  The  construction  of  the  lock  cannot  be  coin- 
,  however,  until  the  closing  of  the  run-out  bayous  and  cutting  out 
jittle  Devil  Bar  develops  a  new  low-water  surface.  I  therefore 
end  for  the  fiscal  year  ending  June  30,  1885,  only  the  appropria- 
bhe  amount  necessary  for  the  latter  work,  viz,  $8,000. 
work  originated-  in  an  examination  authorized  by  act  of  Con- 
►proved  March  3, 1879,  a  report  of  which,  together  with  plan  and 
B  for  improvement,  was  published  in  Keport  of  Chief  of  Eugi- 
>r  1880,  Appendix  M. 

7ork  is  considered  to  be  permanent  in  the  ordinary  acceptation 
erm  as  applied  to  works  of  this  kind. 

COMMERCIAL  STATISTICS. 

i  are  few  streams  of  its  size  that  can  boast  of  as  large  an  amount 
less  as  this  bayou.  It  is  not  the  business  done  immediately  on 
rou,  but  the  ones  that  form  it,  which  are  Bayous  Cocodrie  and 
These  streams  intersect  a  vast  region  of  country  that  is  thickly 
and  their  only  natural  communication  with  the  markets  is  via 
Dourtableuu. 

>rk  is  located  In  the  collectlan  district  of  New  Orleans ;  the  nearest  light- 
at  the  entrande  to  Atchafalaya  Bay. 

estimate $40,000  00 

al  estimate  for  increased  cost  of  lock 38,500  00 

onnt  appropriated ! 15,000  00 

onnt  expended 12,106  44 

Money  statement. 

382,  amount  available : $6,085  15 

B83,  amount  expended  during  fiscal  year,  exclusive  of  ontstanding 

ies  July  1, 1882 3,191  59 

583,  amount  available 2,893  56 

[e8timated)requiredforcompletionof  existing  project 63,500  00 

that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.    8, 000  00 


REPORT  OF  H.  C.   COIXINS,   ASSISTA^'T  ENGINEER. 

New  Orleans,  July  1,  1883. 
have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
ourtableou,  Louisiana,  for  the  year  ending  June  30,  18b3: 
beginning  of  the  year,  in  July,  1882,  the  water  of  the  Atchafalaya  Basin,  of 
le  Courtableau  is  a  part,  was  very  high  and  had  only  fallen  low  enough  so  work 
resumed  the  middle  of  October.  Gauge-records  had  been  continued  through- 
nvhole  period  of  the  fiood,  and  up  to  arrival  of  party  and  beginning  of  the 
jtober  17.  The  working  force  consisted  of  Mr.  R.  Niemeyer,  overseer,  with 
nen.  A  careful  examination  of  the  condition  of  the  work  done  the  previous 
made  at  once,  and  the  bayous,  which  had  been  closed  as  much  as  practicable 
)s  and  drift,  had  not  cut  out  at  all,  and  the  dam  which  had  been  made  on  Big 
)  was  in  good  condition.  The  Little  Devil  Bar  was  nearly  dry,  and  nearly  the 
schargeof  the  Courtableau  was  passing  down  the  Little  Fordoche  Bayou*,  the 
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other  bayons  havine  been  filled  with  Band,  owing  to  the  obstractions  of  the  oarrent, 
eo  mach  as  toeDtireiy  cloae  them  to  jast  above  the  level  to  which  the  water  in  the 
Coorfcablean  had  then  fallen. 

examination  of  Little  Fordoche  showed  that  the  cnrrent  had  washed  ont  the  sand 
which  had  been  deposited  in  it,  as  well  as  the  others,  and  carried  it  down  into  deep 
pools,  and  a  place  was  found  Jnst  above  the  npper  block  of  drift,  where  the  clay  bot- 
tom was  clear  of  loffs  and  mud  for  a  length  of  150  feet  and  for  the  whole  width  of  the 
bayon,  with  good  clay  banks  and  some  very  large  .trees  standing  on  and  near  the 
banks,  which  would  afford  good  support  to  the  dam  to  be  made. 

The  bottom  width  was  65  feet  and  depth  of  water  7^  feet.  The  surface  of  water  was 
95  feet  wide  and  banks  8  feet  high  and  110  feet  apart  at  top.  It  was  about  450  feet 
below  the  head  of  the  bayou  in  theCourtableau,  and  was  the  highest  clay  bank  on  the 
stream,  and  the  land  on  both  sides  well  protected  from  washing  by  a  dense  growth  of 
trees  and  bnehes. 

The  dam  was  begun  by  rows  of  piles  driven  4  to  6  feet  into  the  clay  bottom,  and 
rising  2  to  6  feet  above  water,  Eignt  rows  of  these  small  piles  were  driven  at  in- 
tervals of  7  to  V2  feet,  and  the  piles  were  2  to  2^  feet  apart  in  the  row.  Then  the 
whole  was  filled  with  fine  brosh  over  the  whole  bottom,  which,  when  packed  by  olay, 
which  was  osed  to  sink  it,  was  about  1  foot  thick.  Then  a  brush  dam  was  raised  to 
the  surface  of  the  water  on  the  three  lower  spaces,  clay  being  constantly  put  on  top 
to  sink  the  bmsh  as  it  was  placed.  The  clay  was  wheeled  in  from  the  banJk,  leaving 
safBcient  width  to  prevent  danger  from  washing  between  the  bayou  and  pit.  This 
-first  narrow  dam  reached  the  surface  and  cut  off  nearlv  all  the  discharge  of  water 
down  Little  Fordoche  the  10th  day  of  the  work,  but  the  water  was  not  entirely 
stopped  until  a  clay  front  had  been  put  in  and  raised  to  the  surface,  which  took  nearly 
as  long  as  it  did  to  put  in  the  first. 

The  first  closure  threw  enough  water  over  Little  Devil  Bar  to  cut  it  down  3  feet  on 
the  crest  in  two  days,  so  that  the  little  steamer  could  cross  to  transfer  her  freight  di- 
rectly to  the  large  steamer.  When  this  was  accomplished  the  real  work  of  building 
the  dam  had  only  bejrnn.  The  down-stream  end  of  the  dam  was  raised  slowly  by 
brush  layers,  each  oi  which  extended  up  until  they  reached  the  bed  mattress,  the 
tops  of  the  piles  being  sharpened  as  the  brush  layers  had  nearly  reached  them,  so  as 
to  allow  for  settling  of  the  whole,  and  sufficient  clay  was  put  on  so  that  all  spaces 
were  filled.  Bmsh  was  mostly  willow,  cnt  along  the  bank  of  the  Courtableau,  and 
bronEht  in  on  small  flat-boats.  As  the  last  few  piles  of  a  row  were  nearly  covered, 
another  row  of  longer  ones  were  driven  between  them.  The  first  had  been  driven 
by  heavy  wooden  mauls,  but  a  small  hand-driver  was  ringed,  and  larger,  longer  piles 
driven  throngh  the  dam,  reaching  generally  about  as  far  into  the  b^  of  the  bayou 
as  the  first  had.  These  last  piles  were  6  to  10  inches  diameter  at  butts,  which  were 
ap.  All  tops  were  sharpened  as  the  first  had  been  when  the  dam  had  been  built 
up  nearly  to  them.  This  dam  was  carried  up  4  feet  above  the  surface  of  the  land, 
and  at  the  top  was  but  30  feet  wide.  The  first  brosh  mattress  of  the  bottom  was  85 
feet  long,  and  an  apron  was  built  in  of  whole  trees  on  the  lower  side  as  the  dam  was 
raised,  which  extended  the  lensth  35  feet  farther  down-stream.  Wings  built  like  the 
dam  reached  out  60  feet  at  each  bank.  Heavy  c^-press  timbers  were  laid  along  the 
top  and  a  row  of  piles  were  driven  on  each  side  of  them  and  drift- bolted  to  them. 
Other  large  cypress  timbers  were  laid  as  stays  and  fastened  with  l-inch-square  rag- 
bolts  to  Uu^e  trees  crowing  near,  and  to  the  cypress  cross-timbers. 

The  reason  for  raising  this  dam  above  the  surface  of  the  land  was  that  our  experi- 
ence in  the  flood  of  the  previous  vear  had  shown  that  as  the  water  rose  there  was  a 
atrong  current  down  the  south  side  outlet  bayous,  and  that  when  it  ffot  over  the  whole 
land  to  a  depth  of  about  3  feet  the  swamps  and  deep  channels  filled  with  water  and 
there  was  a  uniform  cnrrent  over  the  whole  country,  but  that  it  was  so  checked  by  trees 
and  brush  as  not  to  be  strong  enough  to  wash  the  surface.  Very  few  instances  were 
noticed  where  it  exceeded  1  foot  per  second  for  50  feet,  and  the  avers ge  velocity  was 
barely  half  that,  while  for  the  little  time  of  the  rise,rrom  where  it  covered  the  sur- 
fiKe  nntU  it  had  got  up  2  or  3  feet,  there  was  a  rapid  current  in  every  open  place, 
such  as  the  crest  of  the  dam  would  be  were  it  only  raised  to  level  with  the  surface. 
The  dam  was  finished  January  6,  1893,  and  the  rise  of  the  river  had  then  raised  the 
water  nearly  a  foot  above  the  general  surface  of  the  land.  Work  was  then  closed, 
and  boats  and  tools  stored  in  warehouse  at  Port  Barre.  Work  was  very  much  hin- 
dered by  prevalence  of  swamp  fever  everywhere  in  the  Atchafalaya  Basin.  Sick 
men  left  and  other  men  were  hired  to  take  their  places,  until  it  was  not  possible  to 
hire  men. 

The  railroad  company  and  levee  contractors  were  paying  men  more  than  double 
the  wages  given  on  this  work,  and  the  dam  was  finished  by  men  who  were  down 
with  swamp  fever  and  able  to  do  but  about  half  work,  and  but  four  even  of  these  sick 
men  at  last. 

The  entire  amount  expended  during  the  year,  including  gauge-reading  before  the 
work  began,  pay-rolls,  supplies,  office  expanses,  and  engineering  amount  to  93,191.59. 
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The  present  condition  of  the  work  is  this :  the  land  is  covered  by  ahoat  3  feet  of 
-water,  bnt  it  has  been  faliy  2  feet  lower  since  the  extreme  height  of  the  rise  in  April, 
when  it  was  about  9  feet  deep  over  the  land,  or  5  feet  above  the  top  of  Little  Fordoche 
Bam. 

Captain  Trousdale,  of  the  steamer  Fanchon,  informs  me  that  the  dam  has  stood  tlie 
high  water  with  no  damage,  and  that  there  has  been  a  fill  of  sand  below  the  dam^ 
reaching  above  the  top  of  the  water  as  it  was  last  month.  This  must  have  been  caused, 
by  an  eddy  in  lee  of  the  dam  while  the  water  was  rising  or  falling  and  just  below  tbe 
top.  The  dam  on  Big  Fordoohe^  made  the  year  before,  appears  to  be  all  right,  but  is 
some  feet  below  water  yet.  This  was  not  raised  last  winter,  as  we  had  intended,  on 
account  of  the  force  having  been  so  much  reduced  by  sickness  that  the  Little  Fordoclie 
Dam  was  all  it  was  possible  to  do.  It  is  expected  that  the  first  rise  which  comes  in 
the  Courtableau,  at  a  time  of  low  water  in  the  Atchafalaya,  will  sweep  out  Little 
Devil  Bar  entirely,  and  if  the  four  large  bayous  are  closed  that  it  will  not  be  possible 
for  Little  Devil  Bar  to  be  formed  again.  In  1882  the  period  of  low  water  in  the  Atcha- 
falaya was  very  short,  and  for  the  whole  time  when  it  was  low  there  was  a  drought  in 
the  region  supplying  the  Courtableau.  The  overhanging  trees  and  snags  on  the 
.Courtableau,  between  the  Atchafalaya  and  the  head  of  the  Teche  at  Port  Barre,  have 
been  removed  by  the  hands  at  work  on  the  dams. 

There  yet  remains  to  be  done  of  the  work  originally  proposed,  the  removal  of  snags 
and  overhanging-  trees  between  Port  Barre  and  Washington,  La.,  and  closure  of 
bayous  Mamzelle  and  English,  and  raising  the  dam  on  Bi^  Fordoche  about  7^  feet, 
and  a  lock  in  Bayou  Courtableau  below  Fort  Barre  with  lift  sufficient  to  carry  lo^vr> 
water  navigation  up  to  Washington. 

The  original  estimate  for  the  work  already  begun  was — 

For  removal  of  snags  and  overhanging  trees |900 

For  closure  of  run-out  bayous 20,  OOO 

For  contingencies,  office  expenses,  &c.,  10  per  cent 2, 090 

22,990 
And  there  has  been  appropriated 15,  OOO 

7.990 


probably  this  amount  will,  with  the  money  on  hand,  be  sufficient  to  complete 
this  part  of  the  work,  but  the  estimate  for  the  lock  which  was  made  in 
1879,  of 15,  OOO 

Contiugencies,  10  per  cent 1,500 

Total 16,500 

was  made  for  a  timber  lock,  and  was  based  on  price  of  cypress  timber  at  that  tinie, 
'  which  is  now  worth  50  per  cent,  more  than  it  then  was,  and  on  labor  at  about  the 
same  rate  we  have  since  paid ;  but  at  that  time  nothing  was  known  of  the  facts 
about  swamp  fever,  which  we  have  found  by  experience  will  very  nearly  double  the 
cost  of  labor. 

A  revision  of  plan  of  and  estimate  for  lock  should  be  made,  and  a  lock  put  in  that 
will  not  need  the  constant  repairs  and  speedy  renewal  that  -one  of  timber  entirely 
certainly  would.  A  lock  itiade  with  brick  walls  and  dam  based  on  pile  and  timber 
foundation  entirelv  below  low  water  would  cost  so  little  in  excess  of  tbe  cost  of  a 
timber  one  under  the  present  conditions  that  it  would  certainly  be  economy  to  change 
the  plan.  The  cost  or  such  a  luck  300  feet  long  and  50  feet  wide  will  probably  not 
exceed  $45,000  to  build  by  hired  labor,  and  work  already  done  on  this  bayou  shows 
that  it  is  much  better  to  do  it  by  hired  labor  than  by  contract. 

The  commercial  importance  of  this  work,  even  for  the  present  steamboat  route  be- 
tween New  Orleans  and  Washington,  is  very  great,  and  should  the  work  of  improve- 
ment be  extended  up  Bayou  Bceuf,  as  was  expected  at  tbe  time  this  work  was  begun, 
it  would  be  far  more  than  doubled.  Removal  of  Little  Devil  Bar  and  slack-water  nav- 
igation to  Washington  would  very  greatly  increase  the  present  trade.  During  tbe 
business  portion  of  the  year,  for  about  seven  months,  two  steamers  of  fVom  2,M)0  to 
3,000  bales  capacity  make  regular  weekly  round  trips,  and  for  the  remainder  of  the 
year  one  boat  makes  the  round  trip  each  w6ek,  carrying  paying  and  usually  full 
loads.    They  carry  up  supplies  and  bring  out  sugar,  cotton,  and  conntry  produce. 

Besides  these  large  steamers  a  large  amount  of  staves,  split  fencing,  and  shingles 
are  taken  up  the  bayou  on  fiat-boats,  and  small  steamers  tow  up  sufficient  logs  to 
supply  two  large  saw-mills  at  Washington. 
Yours,  respectfully, 

H.  C.  COLLllJS^ 

AsMtant  Engineer, 
Mig.  Amos  Sticknky, 

United  States  Engineers, 
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Q  12. 

IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA. 

The  dredge-boat  constructed  for  Bayons  Terrebonne  and  Black  was 
finished  about  the  beginning  of  the  fiscal  year.  On  August  24,  1882, 
it  was  started  under  tow  for  Bayou  Terrebonne,  by  way  of  the  Missis- 
sippi River  and  Bayou  La  Fourche.  It  reached  the  point  where  it  was 
to  begin  work,  about  15  miles  from  Houma,  on  September  1,  1882. 
Dredging  was  commenced  September  2,  1882,  and  steadily  prosecuted 
till  October  12, 1882,  when  the  resignation  of  the  overseer  in  charge 
caused  suspension  of  work.  Owing  to  difficulty  in  finding  a  competent 
overseer  work  was  delayed  until  November  6, 1882.  Dredging  was  re- 
sumed on  that  date  and  continued  until  April  14, 1883,  when,  the  funds 
being  about  exhausted,  operations  were  suspended,  and,  on  April  29, 
1883,  the  dredge  started  for  Bayou  Black. 

The  result  of  the  work  was  the  cutting  of  a  channel  40  feet  wide  6 
feet  deep  for  a  distance  of  21,655  feet,  and  excavating  about  92,310  cu- 
bic yards  of  earth,  and  removing  606  logs  and  stumps.  This  brings 
the  improved  channel  to  within  10|  miles  of  Houma. 

Xear  the  point  where  the  work  was  stopped  a  turning  place  was 
dredged  so  that  vessels  could  be  turned  about.  There  being  no  avail- 
able funds  remaining,  no  work  can  be  done  during  this  year.  It  is 
recommended  that  the  unappropriated  balance  of  estimate  of  last  year 
for  completion  of  improvement,  viz,  $13,000,  be  appropriated  for  fiscal 
year  ending  June  30, 1885. 

This  work  originated  in  an  examination  authorized  by  act  of  Con- 
gress approved  March  3, 1879,  a  report  of  which,  together  with  plan  for 
improvement  and  estimate  of  cost  of  same,  was  published  in  Report  of 
Chief  of  Engineers  for  1880,  Appendix  M. 

Owing  to  the  numerous  drainage  ditches  having  outlet  in  the  bayou 
the  work  cannot  be  regarded  as  permanent  unless  some  change  is  made 
in  the  method  of  draining. 

COMMERCIAL  STATISTICS. 

The  Morgjin  Railroad  has  a  branch  14  miles  long  between  Terrebonne 
Station  and  Houma,  and  during  the  sugar  season  freight  is  brought  up 
the  bayou  to  the  raihx)ad  in  flat-boats,  cordelled  to  a  point  6  miles  be- 
low Houma,  where  a  small  steamboat  takes  them  in  tow  for  the  re- 
mainder of  the  distance.  The  commerce  to  be  benefited  by  this  im- 
provement includes  the  whole  amount  coming  to  the  town  of  Houma  by 
water  up  the  bayou,  which  in  1878-79  consisted  of  14,175  hogsheads  of 
sugar,  20,840  barrels  of  molasses,  much  rice  and  other  produce. 

The  work  is  located  in  the  collection  district  of  New  Orleans.    The  nearest  light- 
house 18  near  the  eastern  end  of  Timhalier  Island. 

Original  estimate $18,800  00 

Additional  estimates  of  1881  and  1882,  for  completion  to  Hoama 20,00000 

Total  amonnt  appropriated 25,800  00 

Total  amount  expended...: 25,706  58 
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Money  statement. 

July  1, 1882,  amount  available $1,577  19 

Amount  appropriated  by  act  passed  August  2, 1882 7,000  00 

8,577  19 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstandingliabilitiesJuly  1,  1882 $8,463  77 

July  1,  1883,  outstanding  liabiUties 20  00 

^    '         '  *  8,4^3  77 

Jaly  1,  1883,  amount  available 9342 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    13, 000  00 


Qi3- 

IMPROVEMENT  OF  BAYOU  LA  FOURCHE,  LOUISIANA. 

The  work  of  removiDg  obstructions  from  this  bayoa  had  reached  a 
point  17  miles  below  Lockport  at  the  time  of  suspension  of  operations, 
December  31, 1881.  *  Work  could  not  be  resumed,  owing  to  high  water, 
until  September  21, 1882.  From  that  time  until  January  31, 1883,  the 
work  in  charge  of  an  overseer  was  carried  on  steadily.  The  ftinds  being 
then  nearly  exhausted,  and  the  water  getting  too  high,  the  working  boat 
was  cordeUed  up  to  Lockport  and  laid  up.  About  13  miles  of  the  bayou 
was  cleared  beyond  the  point  worked  to  last  year,  and  some  obstruc- 
tions were  taken  from  reaches  that  were  worked  over  last  year,  which 
carries  the  work  to  30  miles  below  Lockport.  Four  hundred  and  eighty- 
seven  obstructions,  consisting  of  stumps,  logs,  and  trees,  besides  four 
flat-boat  wrecks,  were  removed  from  the  bayou,  and  about  2^  miles  of 
overhanging  willow  trees,  which  were  obstructing  navigation,  were  cut 
and  cleared  from  the  bauKS. 

To  continue  this  work  to  the  mouth  of  the  bayou  an  additional  appro- 
priation of  $16,000  will  be  required. 

In  the  river  and  harbor  act  of  August  2, 1882,  a  provision  was  made  for 
a  survey  of  this  bayou.  A  preliminary  report  on  this  was  forwarded  on 
August  30, 1882,  and  in  Department  letter  of  April  24, 1883,  it  was  di- 
rected  that  the  survey  should  be  made.  After  the  survey  a  more  com- 
prehensive plan  of  improvement  can  be  projected.  This  work  originated 
from  surveys  authorized  by  act  of  Congress  approved  March  3, 1873,  for 
reports  of  which  see  Reports  of  Chief  of  Engineers  for  1874  (Appendix  R 
13)  and  1875  (Appendix  S  5).  The  work,  so  far  a«  the  removal  of  obstruc- 
tions is  concerned,  may  be  considered  as  susceptible  of  permanent  com- 
pletion. 

COMMERCIAL  STATISTICS. 

The  overseer  of  this  work  reports  that  commerce  has  been  much  bene- 
fited by  the  work  already  done;  the  number  of  vessels  have  greatly 
increased,  and  trade  increases  steadily  as  the  obstructions  are  removed. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
houses are  at  the  mouth  of  the  Mississippi  River  and  at  the  entrance  to  Atchafalava 
Bay. 

Original  estimate $100,000  00 

Total  amount  appropriated 25,000  00 

Total  amount  expended 24,324  99 
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Money  statement. 

Jnly  1,  188S2,  amonnt  available |4,«63  92: 

Joly  1, 1883,  amount  ezxwnded  during  fiscal  year,  ezclnsiTe  of 

oQtotanding  liabilities  July  1,  1882 13,926  91 

July  1,  1883,  ontstanding  liabilities 62  00 

3,9^8  91* 

Jaly  1,  1883,  amount  available 675  01 

Amount  (estimated)  lequired  for  completion  of  existing  project 15, 000  00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1885 .  5, 000  00 


Q14. 

IMPROVEMENT  OF  CALCASIEU  RIVER,  LOUISIANA. 

The  amoant  available  for  this  work  on  Jaly  1, 1882,  was  $2,091.39 ; 
the  amount  appropriated  by  act  of  Congress  passed  August  2, 1882,  was 
t7,000;  making  a  total  of  $9,991.39.  Owing  to  the  fact  that  the  orig- 
inal survey  ot  this  river  did  not  extend  below  Lake  Charles,  while  the 
greater  put  of  the  commerce  of  the  river  was  on  this  lower  reach,  it  was 
deemed  advisable,  before  making  any  project  for  the  work,  to  have  the 
kwer  part  of  the  river  examined.  Mr.  W.  S.  Davis,  assistant  engineer, 
was  directed  to  make  the  examination  from  Lake  Charles  to  Calcasieu 
Lftke.    The  following  is  his  report: 

RRPORT  OF  MR.   W.  8.  DAVIS,  ASSISTANT  X37GINBBR. 

New  Orlsaks,  La.,  April  2, 1883. 

Hajor:  la  compliance  with  mBtraotions  from  Capt.  D.  W.  Lockwood,  Corps  of 
Enginem,  dated  March  14, 18S3, 1  have  the  honor  to  sobmit  the  foUowine  reuort  of 
CTMninaiioD  of  that  part  of  Calcasien  Riyer,  Louldana,  between  Lakes  Charles  and 
Calcasien: 

On  20th  of  March  I  reached  Lake  Charles,  seat  of  Calcasieu  Parish,  situated  on  the 
eastern  shore  of  a  lake  of  same  name,  and  on  the  Louisiana  Western  Railroad,  198 
miles  west  of  New  Orleans,  and  spent  the  two  following  days  there  getting  informa- 
tioQ  as  to  where  the  most  troublesome  obstructions  are  encountered  by  schooners 
plying  in  the  river. 

Is  Calcasieu  River  is  navifi^ated  by  schooners  almost  exclusively,  I  learned  from  the 
captains  of  these  that  only  three  bars  lie  in  the  way  to  navigation,  viz,  the  two  mud 
bifs  in  Calcasieu  Lake,  one  at  its  entranct^  and  the  other  at  its  outlet,  and  the  third, 
s  sandbar  at  the  month  of  the  river  known  as  "  the  outer  bar/'  The  remaining  part 
of  the  river  is.  deep  and  comparatively  free  from  snags. 

On  23d  I  went  down  the  river  on  the  steamer  carrying  the  mail  between  Lake 
Charles  and  Leesburg  (at  ^*  The  Pass"),  took  soundings,  at  short  intervals,  from  the 
bow  ot  the  steamer,  and  sketched  the  topography  as  accurately  as  I  could. 

The  average  depth  of  Lake  Charles  is  8  feet,  except  alone  the  western  shore  in  the 
rirer  channel,  where  it  is  more  than  12  feet.  Below  Lake  Charles  the  river  meanders 
tfaroQgh  a  broad  low  prairie,  occasionally  touching  strips  of  higher  timbered  laud  on 
which  residences  and  landings  are  located.  This  part  of  the  river  is  from  18  to 
30  feet  deep  and  400  to  600  feet  wide,  except  in  the  lakes  through  which  it  runs, 
where  the  depth  is  from  8  to  12  feet,  and  width  of  lakes  several  thousand  feet.  In 
one  of  these  (known  as  Prien's  Lake  or  Little  Lake)  1  found  8  feet  on  a  bar  300  feet 
long  opposite  Lock^s  Landing,  but  the  pilot  said  that  we  were  out  of  the  channel,  and 
that  the  depth  over  the  bar  in  the  channel  is  10  feet.  On  my  return  the  tide  was  2|> 
or  3  feet  high,  when  I  sounded  again  through  Prien's  Lake,  finding  a  depth  of  13  feet. 
However,  boats  find  no  trouble  here  at  extreme  low  tide.  At  the  head  of  Calcasieu 
Lake  there  is  a  cut-off  or  chu^e  through  the  right  bank,  forming  an  island  of  about 
200  acres  in  area  known  as  '^  Shell  Island.^' 

The  depth  of  water  in  this  chute  is  2^  to  3  feet.  The  passage  for  boats  is  to  the  east 
and  soutneast  of  Shell  Island.  On  the  north  of  island  is  a  depth  of  20  feet,  but  on 
the  east  a  mud  bar  sets  in,  the  elevation  of  which  increases  in  passing  down  until  we 
reach  the  southeast  side  of  island,  where  the  sounding  was  only  t\  feet.    When  ex- 
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amined  the  wind  was  from  the  sontheast,  causinji^  a  tide  of  1  foot,  but  when  there  is  a 
strons  northerly  wind  the  minimum  depth  on  bar  is  5^  feet,  I  had  no  instruments  with 
which  to  measure  bar  nor  locate  soundings  over  it,  but  ebtimate  its  length  to  be  3,500 
feet.  The  accompanying  map  shows  position  of  bar  as  nearly  as  I  could  determine. 
The  river  channel  across  bar  is  only  a  slight  depression,  the  position  of  which  is  de- 
termined by  its  having  a  soft  mud  bottom,  while  the  bed  of  the  lake  surrounding  is 
shell  or  covered  with  snell.  •    ' 

I  do  not  think  a  channel  dredged  across  the  bar  would  be  permanent,  from  the  fact 
of  the  mud  being  so  soft-that  the  waves  from  the  lake  would  soon  wash  it  back  again. 
A  system  of  lightly  constructed  jetties,  built  of  brush  fascines  across  the  bar,  and 
held  in  position  by  stakes  driven  through  them  at  short  inter\rals,  would  concentrate 
the  channel  and  cause  the  current  at  ebbing  tide  to  scour  a  depth  sufficient  for  any 
schooner  that  can  cross  the  lake.  In  addition  to  these  jetties  I  would  suggest  the 
closing  of  the  chute  mentioned  above  by  a  brush  dam  of  same  construction  as  jetties. 

From  captains  of  vessels  in  the  lumber  trade  and  from  saw-mill  owners  and  mer- 
chants at  Lake  Charles  I  have  obtained  the  following  information  as  to  the  comuterce 
of  Calcasieu  River: 

First.  That  the  upper  portion  of  the  Calcasieu  Basin  lying  above  Lake  Charles  is  a 
vast  unsettled  pine  forest,  with  no  commerce,  and  never  navigated  except  occasional!  j 
by  a  tu^-boat  sent,up  to  tow  down  their  booms  of  pine  logs,  and  that  the  upper  part  of 
Calcasieu  River  is  sufficiently  deep  and  offers  no  obstruction  to  the  navigation  fcr 
which  it  is  used. 

Second.  That  the  commerce  of  the  rivei:  below  Lake  Charles  is  principally  expor- 
tation by  schooners  of  lumber  sawed  at  Lake  Charles  and  the  importation  of  mer> 
chandise  by  same  conveyance. 

Third.  That  as  freights  on  the  railroad  are  high,  the  lumber  manufacturers  can  be 
enabled  to  compete  with  other  markets  only  by  having  cheap  transportation,  anl 
that  if  the  bars  m  the  lower  part  of  the  river  were  improved  they  could  obtain  this 
oheap  transportation  by  building  larger  schooners  and  shipping  in  larger  quantities 
and  to  foreign  markets. 

At  Lake  Charles  there  are  eleven  large  lumber  mills,  with  a  capacity  for  sawiig 
daily  398,000  feet.  Some  of  these  have  planers  attached  with  a  daily  capacity  of 
120,000  feet.  There  are  three  shingle  mills  with  a  capacity  for  making  daily  105,000 
cy{>ress  shingles,  and  one  rice  mill  with  a  capacity  for  cleaning  thirty  barrels  of  rice 
daily. 

The  lumbermen  have  built  two  steel-rail,  narrow-gauge  railroads  from  the  ri^er 
banks  in  the  lumber  regions  into  the  interior  of  the  forest,  for  conveying  logs  to 
the  river,  down  which  they  are  rafted.  These  roads  are  well  constructed ;  lisve 
three  locomotives  and  a  full  '^orps  of  operatives.  The  estimated  amount  of  pine  lim- 
ber now  in  forest  tributary  to  the  Calcasieu  River  is  4,120,000,000  feet.  Owing  to  the 
rapid  growth  of  small  pines,  it  will  require  many  years  to  exhaust  the  lumber  of  so 
so  extensive  a  forest. 

COMMERCIAL  STATISTICS. 

Annually  shipped  by  Calcasieu  Biver, 


Articles  shipped. 


Number.      Value 


Sawed  lumber feet. 

Cypress  ahingles 

Klce barrels. 

BetuTU  freight pkgs . 


38.  OQO,  000 

8,000,000 

2,108 


$760,  OM 
24,00) 
14,390 
528,000 


1.328,390 


Mr.  T.  F.  Monroe,  deputv  collector  of  United  States  customs  at  Leesburg,  has 
kindly  furnished  me  the  following  statement  of  vessels  playing  in  the  Calcaaiea 
River : 

Number  of  schooners  entering  and  clearing 58 

Tons 1,970 

Hatches 72 

Number  of  men  employed ^ 232 

Those  entering  carry  merchandise,  returning  with  lumber.  The  local  steamer  car- 
ries the  mail  and  passengers. 

Very  respectfully,  your  obedient  servant, 

Walter  S.  Davis, 

Assistant  Engineer. 
MaJ.  Amos  Stickxey, 

Corps  of  Engineers f  U.  8,  A, 
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From  this  examination  it  woald  api>ear  thdt  the  only  portion  of  the 
Jower  part  of  the  river  that  wodld  need  improvement  is  at  the  mouth 
of  the  river  in  Calcasieu  Lake,  where  an  island  divides  the  river  and 
where  a  bar  is  formed  which  at  times  has  but  5^  feet  of  water  over  it. 
The  statistics  in  Mr.  Davis'  report  show  that  the  commerce  of  the  river 
is  of  very  considerable  importance,  aud  that  the  improvement  at  the 
DMmth  would  probably  be  of  more  benefit  to  the  navigation  interests 
than  the  improvement  of  any  other  fiart.  A  project  will  be  submitted 
for  the  work. 

The  total  of  the  amount  estimated  for  the  improvement  of  this  river 
based  upon  the  survey  above  Lake  Charles,  and  providing  for  no  work 
at  the  mouth,  has  been  appropriated.    The  deepening  of  the  channel 
across  the  bar  at  the  mouth  can  probably  be  accomplished  by  the  con- 
struction of  about  12,000  feet  of  light  jetty  work  at  a  cost  of  $3  per 
foot  The  amount  required  therefore,  not  yet  appropriated,  is  $36,000. 
This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  June  14,  1880,  a  report  of  which,  together  with  plan  and  esti- 
mate of  cost  of  improvement,  was  published  in  Report  of  Chief  of 
Engineers  for  1881,  Appendix  M  15. 

Tbe  work  ia  located  in  the  collection  district  of  Galveston,  Tex.     The  nearest 
ligjit-iioese  is  at  the  entrance  to  Calcasieu  Pass. 

Orifiul  estimate  for  upper  part  of  river , |10, 060  00 

Toulaooant  appropriated 10,000  00 

Total  aaMNint  expended 203  16 

Moneu  state^nent. 

Jily  1,1882,  amount  available t2,991  39 

AaoBM appropriated  by  act  passed  August  2,  1882 7,000  00 

9,991  39 
JbI;  1, 1^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liaWiti«aJaly  1,  1882.... 194  55 

JbIt  1, 1983,  amount  available 9,796  84 

^aeoat  (^imated)  reauired  for  completion  of  existing  project 36, 000  00 

^BiMBt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.    36, 000  00 


Q15. 

IMPROVEMENT  OF  CALCASIEU  PASS,  LOUISIANA. 

5o  work  was  done  during  ihe  year.  The  amount  available  is  $3,000. 
Hufi  amount  is  too  small  to  warrant  the  commencement  of  any  new 
wwk.  The  appropriation  made  March  3, 1881,  was  sufficient  to  open  a 
channel  7,500  feet  long,  70  feet  wide,  and  8  feet  deep,  finished  in  Feb- 
Tuary,  1882. 

The  extent  to  which  this  channel  has  since  filled  is  not  known.  It  is 
ptohable  that  it  will  require  attention  again.  For  the  present  I  would 
not  recommend  any  work  nor  any  appropriation  for  the  next  fiscal  year. 
An  examination  of  this  pass  was  made  in  1871,  report  of  which,  with. 
Itai  of  improvement  and  estimate  of  cost  of  same,  was  published  in 
Ammal  Report  of  Chief  of  Engineers  for  1871,  Appendix  N  12, 

'Ae  vork  is  not  considered  permanent  in  the  ordinary  acceptation  of 
tbe  term,  as  the  cut  is  liable  to  be  gradually  filled  up. 
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The  commeroe  of  the  pass  is  that  of  the  Galcasiea  Biver^  a  statement 
of  which  is  given  in  the  report  on  that  work. 

The  work  is  located  in  the  collection  district  of  Galveston.    The  nearest  light- 
hoose  is  at  the  Gulf  entrance  of  the  pass. 

Total  amount  appropriated $15,000 

Total  amount  expended 12,000 

Money  statement* 

July  1,1882,  amount  available $156  76 

Amount  appropriated  by  act  passed  August  2,  1882 3,000  00 

3, 156  75 
July  1,  1883,  amount  expended  dnriog  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1882 156  75 

July  1, 1883,  amount  available 3,000  00 


Qi6. 

REMOVAL  OF  WBECK  IN  PASS  MARIANNE,  MISSISSIPPI  SOUND. 

The  removal  of  this  wreck  was  completed  Joly  2, 1882,  and  payment 
was  made  to  contractors  July  6, 1882. 

Money  statement 

Allotment  from  amount  appropriated  by  act  passed  June  14, 1:880 (4, 031  12 

July  1, 1882,  amount  expended , 1 |90  62 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 
outstanding  liabilities  July  1, 1882 3,940  50 

4,031  12 


Q17. 

EXAMINATION  OF  WEST  PEARL  RIVER,  LOUISIANA. 

United  States  Engineer  Office, 

2^ew  Orleans,  La.,  June  2,  1883. 
General  :  I  have  the  honor  to  transmit  herewith  a  report  of  Assist- 
ant Engineer  H.  C.  Collins,  on  examination  of  West  Pearl  River.  The 
improvement  of  Pearl  River,  now  in  progress,  includes  the  improvement 
of  West  Pearl  below  Home  Bayou.  It  also  includes  the  closing  of  the 
head  of  West  Pearl  where  it  leaves  the  main  Pearl  River.  I  cannot 
see  anything  to  be  gained  under  the  circumstances  of  any  further  im- 
provement of  the  West  Pearl. 

Very  respectfully,  your  obedient  servant, 

Amos  Sticknet, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U.S.A. 


Digiti 


zed  by  Google 


APPENDIX   Q.  1131 

KXPOBT  or  MR.   H.   C.  COLLINS,  ASSISTANT  XNOimEER. 

Ukited  States  Enoikesb  Office, 

yew  OrUanSy  U.,  Map  16, 1883. 
Sat:  I  haye  the  honor  to  make  the  followiog  report  of  examination  of  West  Pearl 

West  Pear]  leaves  Pearl  River  at  the  iresterly  bend  263^  miles  beloir  Jackson,  Miss. 
Its  head  is  now  bein^  closed  by  a  dam  with  the  object  of  keeping  the  water  in 
Pearl  Siver.    It  rons  into  a  thick  cypress  swamp,  and,  joining  the  water  of  Bosne 
Chitto  and  that  coming  from  mn  ont  bayous  from  the  west  side  of  Pearl  River  below 
the  S49th  mile,  finds  its  way  throngh  many  channels  to  nnite  with  the  navisated 
channel  of  Pearl  River  at  the  month  of  Home  Bayou.    The  portion  of  West  Pearl 
below  this  point  was  surveyed  in  1879  and  report  published  in  the  Report  of  Chief  of 
Engineers  lor  that  year.    The  portion  of  West  Pearl  above  this  junction  with  Home 
Bayou  will  only  be  of  use  as  the  continuation  of  Bogue  Chitto  unless  the  present 
effort  to  make  a  channel  for  Pearl  River  by  way  of  the  old  Pearl  and  Home  Bayou 
should  prove  a  failure,  and  it  might  then  be  found  necessary  to  carry  the  Pearl  down 
ihrough  some  one  of  the  many  bayou  channels  between  Pearl  River  and  its  western 
blnJEs.    Many  jears  a^o  the  State  -of  Louisiana  made  an  effort  to  open  a  channel 
through,  by  way  of  this  upper  West  Pearl,  to  the  upper  Pearl  River,  but  they  only 
reached  a  few  miles,  chopping  a  channel  amons  cypress  stumps  down  to  about  the 
low- water  mark,  and  finally  abandoning  it  and  opening  or  attempting  to  open  the- 
Home  Bayou  roate.     lliere  is  a  small  business  done  now  up  this  channel,  an  occa- 
sional schooner  going  up  it  for  wood,  but  they  go  but  few  uules  and  very  seldom  uso 
it  at  all. 

Should  it  prove  impossible  to  carry  navigation  down  Pearl  River  by  the  route  now 
being  tried,  the  only  remaining  thing  to  do  will  be  to  examine  these  western  channela 
and  one  may  possibly  be  found  by  which  upper  Pearl  can  be  reached.  No  survey 
will  be  needed  for  tlus  purpose  until  it  is  certain  that  the  present  plan  cannot  be  a. 


Yours,  respectfully, 

H.   C.  COLUNS, 

AetUtamt  Engk^eer. 
Msj.  Amos  Sticknst, 

VwUd  StaUB  Bng%neer$, 


Qi8. 

EXAMINATION  OF  GRAND  LAKE.  LOUISIANA. 

XJnitbd  States  Engineer  Office, 

New  OrleanSy  La.,  June  2, 1883. 
General:  I  have  the  honor  to  transinit  herewith  -a  report  of  Ansist* 
ant  EDgineer  H.  G.  Collins  on  examination  of  Grand  Lake,  Louisiana. 
From  this  report  it  will  be  seen  that  no  improvement  should  be  at- 
tempted until  the  route  for  entering  the  upper  end  of  lake  has  been 
decided  upon.  This  question  is  intimately  connected  with  the  rectifi- 
cation of  the  mouth  of  lied  Biver  and  the  Atchafalaya,  now  under  con- 
sideration of  the  Mississippi  Biver  Commission. 
Very  respectfully,  your  obedient  servant, 

AMOS  Stickney, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  EngineerSy  J7.  8.  A. 


r£port  of  mr.  h.  c.  collins,  assistant  engineer. 

United  States  Engineer  Office, 

New  OrleanSy  La.y  May  18,  1883. 
Sir:  I  have  the  honor  to  make  the  following  report  on  Grand  Lake,  Louisiana: 
Grand  Lake  is  a  large  shoal  lake  which  forms  part  of  the  channel  of  the  Atchafa- 
laya on  its  way  to  the  Gnlf.  The  navigated  channel  from  the  Atchafalaya  enters- 
through  Chicot  Pass,  which  is  very  deep,  and  shoals  on  the  bar  at  its  mouth  to  about 
3i  fe*st  at  extreme  low  water  of  a  northerly  gale,  but  is  not,  except  when  the  water  is 
driveu  out  by  a  gale,  less  than  4  feet  in  depth.  The  navigation  of  this  upper  part  of 
the  lake  is  obstructed  for  about  6  miles  by  old  logs,  drift-piles,  and  old  raft,  sunken 
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and  buried  under  sand  and  mud.  Bayou  Pigeon  enters  on  the  left  bank  nearly  12 
miles  below  the  head  of  the  lake,  and  directly  opposite  the  Grand  Lake  end  of  Char- 
«nton  Canal  line. 

There  is  also  a  channel  from  Bayou  La  Rompe  down  Bayou  I'Embarras  and  Fausse 
Point  Lake  to  the  head  of  Grand  Lake.  This  has  at  times  been  used  at  the  lowest 
stages  of  water  as  a  route  for  steamers  from  Grand  Lake  to  the  Atchafalaya. 

There  is  a  connected  network  of  bayous  along  the  upper  end  and  east  side  of  Grand 
Lake,  which  are  all  navigated  by  swamp-boats  to  brin^  out  cypress  timber.  The 
lake  is  about  35  -miles  long  and'  10  miles  wide  at  its  widest  place.  The  banks  are 
nearly  all  cypress  swamp  to  the  water  edge ;  through  them  are  shell  banks,  on 
Shaw's  Island,  near  the  upper  end  of  the  lake,  and  at  Indian  Bend,  nearly  south  of 
it,  and  many  other  smaller  ones  along  the  shore.  The  high  water  was  formerly,  be- 
fore the  enlargement  of  the  Atchafalaya,  about  4  to  5  feet  above  low  water,  bat  at 
its  head  it  was  15  feet  above  low  water  in  1882,  and  more  than  10  feet  above  at  its 
lower  end.'  The  channel  for  discharge  through  Berwicks  Bay  does  not  appear  to  have 
enlarged  its  cross-section  since  1760.  Many  former  channels'for  discharge  are  entirely  - 
closed,  and,  from  Bayou  Lafourche  on  the  eastward  to  Bayou  Salle  on  the  west, 
Morgan's  Louisiana  and  Texas  Rail  road  forms  a  dam  with  only  a  few  small  openings, 
«±cept  that  at  Morgan  City  over  Berwicks  Bay,  which  retains  the  waters  or  a  flood 
until  they  rise  to  such  heio[ht  that  they  can  be  discharged  through  Berwicks  Bay  and 
the  few  other  openings  left  by  the  road.  In  the  flood  of  1882  the  right  bank  of  the 
Teche  was  practically  the  bank  of  the  lake,  and  below  Bayou  Salle  the  railroad  em- 
bankment was  the  bank.  There  were  a  few  narrow  portions  of  the  left  bank  of  the 
Teche, above  water,  but  except  these  Grand  Lake  covered  the  entire  valley  to  the 
bank  of  the  Mississippi  and  Lafourche.  The  bayou  channels  entering  the  lake  from 
the  upper  Atchafalaya  are  too  small  to  carry  the  water  brought  down  mm  above  and 
their  banks  are  low;  in  this  flood  they  were  covered  from  15  to  25  feet.  A  thick 
growth  of  willows  prevents  the  cutting  out  of  these  bayous  between  Grand  River  and 
Grand  Lake.  These  banks  were  formerly  cultivated  sugar  fields  and  above  all  over- 
flow before  the  enlargement  of  the  Atchafalaya.  Now  these  are  covered  every  year, 
and  are  covered  with  a  dense  growth  of  willow.  The  channel  of  Grand  Lake  is  said 
to  be  less  obstructed  by  logs  than  formerly,  and  steamer  captains  say  it  is  deeper, 

Particularly  at  Cypress  Island  Pass,  and  from  there  to  the  head  of  lower  Atchafalaya. 
he  bottom  of  the  lake  is  blue  clay,  except  at  the  unper  end  of  the  lake,  where  soft 
bottom  is  found.  The  water  at  low  stage  is  brackish,  and  barnacles,  gnathodon 
•clams,  and  sea  crabs  are  found,  but  no  teredo  is  found  even  in  the  lower  end  of  the  lake. 

There  was  a  saw-log  harbor  made  in  1860,  or  before,  by  driving  piles  out  into  the 
lake  for  about  1,000  feet,  making  a  square  pen.  Many  of  these  piles  were  evidently 
refuse  logs,  hollow,  &c.,  but  some  were  good  sound  cypress.  All  are  good  as  ever 
below  water  line,  and  the  good  heart  cypress  piles  are  now  sound  to  their  tops,  and 
appear  able  to  last  for  twenty-three  years  more.  Cypress,  which  is  found  in  such 
great  quantities,  is  the  only  kind  of  timber  found  here  which  will  last  when  exposed 
to  air  and  water  alternately,  as  these  piles  have  been.  The  shoal  water  due  to  raft 
formation  is  confined  to  the  upper  part  of  the  lake,  not  reaching  more  than  8  miles 
down  the  lake  from  Chicot  Pass.  Improvement  in  the  channel  of  Grand  Lake  would  be 
confined  to  deepening  the  channel  across  the  log  bar  at  its  head.  This  bar,  at  the 
mouth  of  Chicot  Pass,  is  already  far  better  than  the  channel  tlirough  Lakes  Chicot 
and  Mougrolois  and  their  bayou  connections  with  Grand  River.  Should  Bayou  Plaque- 
mine  be  opened  for  navigatiop,  the  Teohe  boats  would  find  their  route  down  Grand 
Kiver  to  Bayou  Pigeon,  and  through  it  to  Grand  Lake,  avoiding  all  the  bad  upper  end 
of  Grand  Lake  and  all  of  Lake  Cnicot,  at  cost  of  clearing  lower  Grand  River  and 
Bayou  Piseon,  which  would  be  far  less,  and  would  enter  just  opposite  Charenton 
Canal  ana  entirely  below  the  shoals  at  the  head  of  the  lake.  Slionld  the  present 
Atchafalaya  route  be  continued,  the  improvement  of  the  worse  portions  of  the  chan- 
nel should  precede  this  of  the  lake.  Opening  Bayou  Plaquemine  would  reduce  cost 
of  transporting  freight  to  New  Orleans  to  very  nearly  half  its  present  rate,  and  so 
increase  amounts  shipped  and  number  of  boats  passing.  All  coal  nsed  on  lower 
Atchafalaya  and  Teche  is  towed  down  through  Grand  Lake.  All  cypress  for  use  there 
as  fencing,  lumber,  and  shingles,  and  a  very  much  greater  amount  sawed  at  the 
lower  Atchafalaya  mills,  is  shipped  by  schooners  to  Texas  and  Mexico  from  Morgan 
City.  The  sugar,  cotton,  and  stock  raised  along  the  Teche  and  sent  by  water  to  New 
Orleans  also  passes  this  way,  and  the  rate  of  freight  on  all  raised  and  carried  over 
railroads  as  well,  is  established  by  cost  of  carriage  by  the  water  route ;  so  that  reduc- 
tion of  this  cost  would  be  Just  so  much  help  to  a  large  number  of  worthy  citizens 
who  have  been  greatly  injured  within  the  past  few  years  by  floods  from  the  enlarg- 
ing of  Atchafalaya. 

Yours,  respectfully, 

H.  C.  Collins, 

Aiaiatant  £n(fin9cr. 

Maj.  Amos  Sticknet, 

United  States  Enffheers. 
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Q19. 
EXAMINATION  OF  BOGUE  CHITTO,  MISSISSIPPI  AND  LOUISIANA. 

United  States  Engineer  Office, 

New  Orleans^  La.^  June  2,  1883. 
General  :  I  have  the  honor  to  transmit  herewith  a  report  of  Assist- 
ant Engineer  H.  O.  Collins  on  examination  of  Bogne  Chitto.  From  this 
report  it  will  appear  that  no  improvement  can  be  made  except  at  a  cost 
entirely  incommensarate  with  benefits  to  be  obtained. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


report  or  mr,  h.  c.  collins,  assistant  engineer. 

United  States  Engineer  Office, 

New  trleaiu,  La.,  Jfay  16,  1883. 

Sir  :  I  baye  the  honor  to  make  the  following  report  of  examination  of  Bogoe  Chitto. 

Bogne  Chitto  riaes  in  the  southern  part  of  the  State  of  Miaeiasip])!,  and  runs  to  the 

flootSeastward,  croflses  the  State  line  into  Washington  Parish,  Louisiana,  about  mid- 

waj  between  Pearl  Biver  and  Uie  Tangipahoa,  and  finally  enters  Pearl  Riyer  at  the 

lower  end  of  Home  Bayou  by  way  of  the  upper  West  Pearl. 

It  TULB  in  a  yery  direct  yalley,  bordered  by  low  bluflfs,  through  a  region  of  high  pine 
hiUa.  This  yalley  varies  from  one-fourth  of  a  mile  to  rather  more  than  a  mile  in  width. 
The  tributary  streams  nearly  all  enter  from  the  left  bank,  from  valleys  among  the 
pine  hills,  these  alternate  ridges  and  valleys  running  nearly  north  and  south.  The 
ntnfkQ  of  the  region  is  very  great,  and  the  valley  is  frequently  covered  with  a  flood 
tma  5  to  15  feet  de^p  for  the  whole  width  of  the  level  bottom  land.  At  such  times 
the  water  flows  directly  down  the  valley,  but  in  this  wide  bottom  is  a  channel  50  to 
100  feet  in  width,  cut  down  10  to  20  feet  below  the  generi^  level  of  the  bottom  land, 
and  winding  through  it  in  a  very  crooked  course,  reaching  the  blnfis  at  most  of  its 
alternate  great  bends,  but  full  of  sharp  minor  curves  as  it  passes  from  one  bluff  to  the 
other.  The  bottom  land  is  covered  with  a  heavy  growth  of  large  g^nm  and  hard- 
wood trees  and  »  dense  undergrowth  of  bushes,  smaU  trees,  vines,  and  cane. 

I  eoidd  see  no  appearance  of  washing  of  the  bottom  land  surface  to  any  great  ex- 
tent, and  there  now  appears  to  be  a  far  greater  average  fill  from  sand  washed  in  from 
tributaries  and  deposited  on  the  bottom  land  than  the  cut  made  at  a  few  spots.  But 
a  small  proirartion  of  the  whole  country  is  in  cultivation,  and  where  it  is  cultivated 
the  wash  from  the  surface  is  very  great.  This  all  finds  its  way  into  the  bottom  land, 
and  does  not  appear  to  fill  the  deep  low-water  channel,  but  to  be  deposited  among  the 
nndeigrowth  of  the  yailley  level  lands.  This  undergrowth  causes  the  flood  current 
to  be  very  much  less  than  that  which  is  found  in  toe  channel  when  floods  are  just 
within  the  banks. 

*  Inhabitants  say  that  the  low- water  channel  is  very  much  obstructed  by  old  trees, 
saags,  &e.,  and  that  there  are  frequent  piles  of  drift  reaching  several  feet  above  the 
low-water  level.  The  low- water  banks  are  nearly  vertical  in  most  places,  and  do  not 
r  io  wash  or  cave  to  any  great  extent.  The  bottom  land  has  a  loose,  sandy  soil, 
ny  great  increase  of  current  would  be  at  once  followed  by  a  proportionate  in- 
I  in  waahed  banks.  An  improvement,  to  the  extent  of  removing  all  obstruc- 
tions, would  need  to  be  continuous  for  many  years,  and  would  probably  (»nly  end  when 
^  the  bottom  land  timber  had  been  washed  in  and  removed,  leaving  the  channel  in 
the  end  a  sneceaeion  of  sand  and  gravel  bars  and  deep  pools.  Should  commerce  ever 
instify  the  cost  of  a  thorough  improvement,  dams  and  slackwater  navigation  would 
N  more  easUy  made  while  the  low- water  channel  retains  its  present  steep  banks  and 
uniform  cross-section  than  after  it  should  have  reached  the  condition  of  wide  sand 
flats,  and  cnt-ofis  should  have  formed  in  every  bend,  which  would  be  the  probable 
efleet  of  thoroughly  removing  all  obstructions  frt>m  the  bed  and  of  keeping  it  clear 
for  yery  many  years. 
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A  slight  clearing,  which  would  enable  steamers  to  ran  on  the  river,  with  a  5-foofc 
rise,  and  which  would  -make  it  possible  to  run  out  saw-lofs,  with  a  rise  of  5  feet, 
might  not  do  very  much  damage  to  the  banks.  The  inhabitants  say  that  very  long 
ago  keel-boats  were  nsed  to  brinff  in  supplies,  but  keel-boat  navigation  was  long  ago 
abandoned,  and  now  pine  saw-loffs  are  floated  down  to  the  mills  on  Pearl  River. 
These  are  taken  at  the  end  of  floods,  when  the  water  has  fallen  so  low  that  there  is 
no  longer  risk  of  their  passing  over  the  bank  into  the  lower  bottom  lands,  and  while 
there  is  yet  sufficient  water  to  keep  them  well  above  obstructions. 

Bogue  Chitto  formerly  entered  Pearl  River  54  miles  above  the  Rigolets,  but  it  has 
changed  its  channel  to  enter  West  Pearl,  and  with  that  stream  it  joins  the  present 
navigated  channel  at  the  lower  end  of  Home  Bayou,  21  miles  below.  The  old  chan- 
nel at  its  entrance  into  Pearl  River  is  closed  at  low  water  by  sand  bar,  and  for  about 
3  miles  up  to  where  the  old  channel  is  now  abandoned  by  the  stream  for  the  west  side 
bayous  it  is  rapidly  growing  over.  It  is  no  longer  used  by  raftsmen. 
Tonrs  respectfully, 

H.  C.  COLLIXS. 

Mc^.  Amos  Sticknbt, 

United  States  Engineers. 
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IMPROVEMENT'  OF  RED  RIVER  AND  RIVERS  IN  LOUISIANA.  AND  ARKAN- 
SAS-IMPROVEMENT OF  CERTAIN  RIVERS  IN  MISSISSIPPI  AND  TEN- 
NESSEE TRIBUTARY  TO  THE  MISSISSIPPI— WATER-GAUGES  ON  THE 
MISSISSIPPI  AND  ITS  PRINCIPAL  TRIBUTARIES. 


BEPOBTOF  MAJOR  A.  Jf.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Red  Rirer,  Loaiaiana. 

2.  SemoTing  raft  in  Red  River,  and  cloa- 

ing  Tone's  Bayou,  Louisiana. 

3.  BemoTing  obstructions  from  Red  River, 

Loaisiana. 

4.  Upper  Red  River,  from  Fulton,  Ark., 

to  the  head  of  the  raft. 

5.  Yasoo  River,  Mississippi. 

6.  BisSonflower  River,  Mississippi. 

7.  T^hatchee  River,  Mississippi. 

8.  Coldwster  River,  Mississippi. 

9.  Tehola  Lake,  Mississippi. 


10.  Yallabusha  River,  Mississippi. 

11.  Big  Hatchee  River,  Tennessee. 

13.  South  Forked  Deer  River,  Tennessee. 

13.  Ouachita  River,  Arkansas  and  Lou- 

isiana. 

14.  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

15.  Tensas  River,  Louisiana. 

16.  Bceuf  River,  Louisiana. 

17.  Cypress  Bayou,  Texas  and  Louisiana. 

18.  Water-gauges  on  the  Mississippi  Riv- 

er and  its  principal  tributaries. 


United  States  Engineer  Office, 

Memphis,  Tenn.,  July  14, 1883. 
General:  I  have  the  honor  to  transmit  herewith  annaal  reports 
npon  the  works  of  river  and  harbor  improvements  under  my  charge 
for  the  fiscal  year  ending  June  30, 1883. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  JSngineers,  U.  8.  A. 


R  I.  « 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA. 

The  three  preceding  items  of  improvement — removing  raft  in  Eed 
£iyer  and  closing  TonPs  Bayou,  Louisiana,  remo\ing  obstructions  from 
Bed  Eiver,  Louisiana,  improvement  of  Upper  Red  River  ftt)m  Fulton, 
Ark.,  to  head  of  raft — were  combined  under  the  above  heading  in  the 
river  and  harbor  act  of  August  2, 1882,  and  it  now  includes  the  improve- 
ment of  the  whole  river  from  the  mouth  of  the  Atchafalaya  to  Fulton, 
Ark. 
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The  new  iron  snag-boat  O.  W.  Howell  was  fitted  out  for  work  on 
Eed  Biver,  and  left  Memphis,  September  3,  1882,  arriving  at  mouth 
of  Red  Eiver  September  8.  It  was  intended  to  employ  her  in  the 
removal  of  snags,  &c.,  between  Shreveport  and  the  mouth  of  the 
Atchafalaya.  She  had  been  provided  with  a  new  wheel,  with  a  hollow 
iron  shaft,  built  up  by  riveting  together  sheets  of  wrought  iron,  in  the 
form  of  a  cylinder.  The  shaft  was  found  to  be  essentially  defective,  the 
rivets  constantly  shearing  off  and  w^orking  loose,  requiring  continual 
repairs,  until  finally,  on  October  24, 1882,  the  shaft  gave  way  entirely, 
and  the  wheel  became  a  total  wreck.  She.  was  towed  by  the  United 
States  steamer  Thomas  B.  Florence  to  Shreveport,  arriving  there  No- 
vember 6,  and  an  entire  new  wheel,  with  solid  shaft  and  w^wien  arms, 
put  in  her.  This  wheel  was  completed  January  14, 1883,  and  the  Howell 
was  then  employed  on  the  upper  river  from  January  24  until  March  9, 
when  she  was  laid  up  at  Shreveport  on  account  of  high  water. 

In  the  mean  time  authority  had  been  obtained  to  employ  the  United 
States  snag-boat  John  B.  Meigs,  upon  the  completion  of  her  seaaou's 
work  in  Yazoo  Biver,  to  replace  the  Howell  on  Bed  Biver,  and  she 
worked  up-stream  as  far  as  Shreveport  removing  obstructions,  arriving 
at  Shreveport  December  13, 1882,  when  she  was  withdrawn  from  the 
Bed  Biver  and  laid  up. 

The  United  States  steamer  Thomas  B.  Florence  was  employed  in  the 
Upper  Bed  Biver  during  the  whole  fiscal  year,  removing  jams,  snags, 
&c.,  in  the  Baft  region  and  maintaining  uninterrupted  navigation  in 
this  portion  of  the  river. 

On  September  30, 1882,  bids  were  opened  for  the  removal  of  rock  from 
the  bed  of  the  Bed  Biver,  at  the  falls  in  the  vicinity  of  Alexandria,  La. 

The  following  is  an  abstract  of  bids  received : 


No. 

Names  of  bidden. 

Price. 

Remarks. 

1 

Willard  Tohnifon.  FnlfeoD.  Ofiw<«flro  ConDtv.  If-  T ^ . . ,  ^ . . . ,  ^ . 

Per  eu,  yd. 
$10  03 

345 

or  leas  inf  ormsL 

2 

TM  ward  P.  "Dohertv.  "N'flw  Orlf-ann  La 

The  contract  was  awarded  to  Edward  P.  Doherty,  of  New  Orleans, 
La.,  he  being  the  lowest  responsible  bidder.  Owing  to  continuous  high 
water  no  work  has  been  accomplished  under  this  contract.  An  assist- 
ant has  been  employed  layingout  the  channel  to  be  excavated  and  taking 
soundings  to  verify  the  amount  of  material  removed. 

The  amount  of  work  done  in  Bed  Biver  below  Shreveport  is  as  follows : 

BY  SNAG-BOAT    C.   W.   HOWELL. 

Snags  pnUed 216 

Trees  cut  down 302 

BY  SNAG-BOAT  JOHN  K.   MEIGS. 

Snags  paUed 12l» 

Trees  cut  down..... 3,325 

Shore  snags  removed 37 

Side  jtims  broken  up 3 

Amount  of  work  done  in  Bed  Biver  above  Shreveport  is  as  follows : 

BY  SNAG-BOAT    C.   W.   HOWELL. 

Snags  paUed 227 

Trees  cut  down 337 

Shore  snags  removed 15 

Side  jams  broken  up 10 

Logs  removed 4 
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BT  8TEAMBB  THOMAS  B.  FLORENCE. 

SnAgB  pulled .* 375 

Trees  cat  down 5,456 

Willow  pointiB  cut  off 86 

Shore  snags  remoTed 1,287 

Jams  and  side  jama  broken  up •     107 

Logs  removed 106 

By  direction  of  the  Ohief  of  Engineers  an  examination  of  Bayon 
Pierre,  with  a  view  to  removal  of  the  raft  therein,  was  made  in  March, 
1883,  and  report  forwarded  April  11, 1883. 

Baring  the  coming  season  it  is  proposed  to  complete  the  work  on  the 
Ms  at  Alexandria,  and  the  snag-boat  Howell  will  work  in  the  lower 
river  and  the  steamer  Florence  in  the  npi>er  river  as  long  as  the  avail- 
able balance  will  permit. 

No  detailed  estimates  will  be  presented  for  the  improvement  of  Bed 
Biver,  since  the  nature  of  the  work  mnst  be  continuous  from  year  to 
year,  owing  to  the  character  of  the  obstructions  which  each  flood  brings 
down. 

MiThe  former  appropriations  for  the  improvement  of  Bed  Biver  are  as 
follows: 

Under  the  head  of  remoTing  rafb  in  Red  Biver  and  closing  Tone's  Bayon, 

Louisiana $419,500 

UDder  the  head  of  removing  obstnictions  firom  Red  River,  Louisiana 117, 500 

Under  the  head  of  improving  Upper  Red  River  from  Folton,  Ark.,  to  head  of 

raft :..........- :....: 20,000 

For^thc  whole  of  Red  River,  by  act  passed  August  2, 1882 75,000 

COMMERCIAL  STATISTICS. 

Shreyeport,  La.,  is  the  principal  city  on  Bed  Biver,  and  it  contains  a 
population  of  12,000  inhabitants,  and  the  following  are  its  commercial 

statistics: 

Nmnher  of  steamboats  running  to  Shreveport 20 

Cotton bales..  108,000 

CWton-seed tons..  3,200 

CottoD-fieedmeal sacks..  6,700 

Cottoo-seed  cakes pounds..  20,630 

Cotton.9eed  oil barrels..  6,000 

Hides pounds..  270,000 

Wool do...  87.000 

TaUoir do...  18,000 

B«8'-wax do...  5,500 

Jmk do...  200,000 

l*mb«r feet..  35,000,000 

The  following  are  the  commercial  statistics  of  the  whole  of  Bed 
Biver: 

Cotton bales..  160,440 

CottoD-eeed tons..  18,000 

Hides bales..  600 

Cotton-eeed  oil barrels..  9,000 

SUvee 400,000 

C»ttie 3,000 

Hogs 5,000 

^▼ood, cords..  40,000 

Vslue  of  return  freight,  Ac $2,000,000 

5455— B  83 72 
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Money  statement, 

}Q,  amount  available : 

appropriation  for  removing  raft  in  Red  River  and  closing  Tone's 

ou,  Louisiana $24,420  71 

appropriation  for  removing  obstructions  from  Red  River,  Louisi- 

1, 446  76 


appropriation  for  improvement  of  Upper  Red  River,  from  Ful- 

103,741  66 


approp 

Ark.,  to  head  of  raft '.: 1 2,874  19 

ppropriated  by  act  passed  August  2,  1882 75,000  00 


13,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

E^s  July  1,  1882: 

appropriation  for  removing  raft  in  Red  River  and 

ing  Tone's  Bayou,  Louisiana $7, 854  69 

appropriation  for  removing  obstructions  from  Red 

3r,  Louisiana 1,446  76 

appropriation  for  improvement  of  Upper  Red  River, 

1  Fulton,  Ark.,  to  head  of  raft 2,874  19 

appropriation  for  improvement  of  Red  River,  Louisi- 
36,466  59 

48,642  23 

»,  outstanding  liabilities 40,000  00 

88,642  23 

^,  amount  available 15, 099  43 

lat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     75, 000  00 


R2. 

^G  RAFT  IN  RED  RIVER  AND  CLOSING  TONE'S  BAYOU,  LOUISIANA. 

imed  charge  of  this  work  June  30,  1882,  by  virtue  of  Special 

N'o.  125,  paragraph  2,  Adjutant-GeneraPs  Office,  Washington^ 

ay  31, 1882,  relieving  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engi- 

nited  States  Army. 

jpropriation  for  this  improvement  in  the  last  river  and  harbor 

included  with  the  others  pertaining  to  the  Red  River  under  one 

head,  with  the  title,  Improving  Red  River,  Louisiana.    The  re- 

work  done  for  the  season  will  therefore  be  found  in  the  report 

lat  head. 

dance  remaining  unexpended  was  used  in  conjunction  with  the 

lation  for  improving  Red  River. 

ppropriations  for  removing  raft  and  closing  Tone's  Bayou,  Lou- 

lave  been  as  follows : 

proved  June  10,  1872,  for  remoying  raft $150, 000  OO 

proved  March  3,  1873,  for  removing  raft 80,000  00 

proved  Jane  23,  1874,  for  removing  raft 50,000  00 

proved  March  3,  1875,  for  removing  raft 20,000  OO 

^proved  Augast  14,  1876,  for  removing  raft  and  closing  Tone's 

35,000  00 

i  August  27, 1877, for  closing  Tone's  Bayou 4,500  00 

proved  February  7,  1878,  for  removing  raft 6,000  00 

proved  June  18,  1878.  for  both 24,000  00 

proved  March  3,  1879,  for  both 15,000  00 

proved  June  14,  1880,  for  both 25,000  iO 

proved  March  3,  1881,  for  both 10,000  OO 

xpended  to  June  30, 1882 395,079  29 
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Money  statement. 

July  1,  ISS'^,  amonnt  available |24,4'<20  71 

Amount  acconnted  for  in  money  statement  for  improvement  of  Red  River, 
Louisiana 24,420  71 


United  States  Engineer  Office, 

Memphis,  Tenn.,  April  13,  1883. 

General  :  In  accordaDce  with  directions  contained  in  letter  dated 
Officeof  the  Chief  of  Engineers,  United  States  Army,  Washington,  D.C., 
Eebroary  3, 1883, 1  have  the  honor  to  submit  the  following  report  on  an 
examination  of  Bayou  Pierre,  Lonlsiana,  and  estimate  of  cost  of  remov- 
ing raft  from  same. 

The  examination  was  made  by  Mr.  Joseph  Barney,  assistant  engineer, 
between  February  27  and  March  19, 1883.  Owing  to  the  high  stage  of 
water  the  bayou  was  in  an  unfavorable  condition  to  make  as  accurate 
an  estimate  as  desirable.  It  is  estimated  that  the  removal  of  the  raft 
will  cost  $100,000. 

This  work  would  necessitate  an  entire  change  in  the  project  for  the 
improvement  of  navigation  of  the  Red  River  between  Tone's  Bayou  and 
Bajon  Winsey,  as  it  is  not  probable  that  enough  water  would  b\B  avail- 
able, should  the  raft  be  removed,  for  navigation  of  Red  River  at  low 
water  between  those  points.  On  this  account  it  is  highly  desirable  that 
an  accurate  survey  of  Bayou  Pierre  should  be  undertaken,  if  it  should 
be  decided  to  remove  the  raft  therein. 

In  a  report  to  the  Engineer  Department  on  this  subject,  dated  Decem- 
ber 29, 1882, 1  submitted  an  estimate  for  the  survey  of  Bayou  Pierre; 
the  estimate  of  cost  was  $8,046. 

The  report  of  Mr.  Bumey  is  submitted  herewith. 
Yery  respectfully,  your  obedient  servant, 

A.  M.  Miller, 


Brig.  Gen.  H.  G.  Weight, 
Chief  of  Engineers,  U.  8.  A. 


Captain,  Corps  of  Engineers. 


report  of  mr.  joseph  burnet,  assistant  engineer. 

United  States  Engineer  Office, 

MemphU,  Tcnii.,  April  7,  1883. 
Captain:  I  h&sre  the  honor  to  report  that,  iu  accordance  with  your  instractions,  I 
have  made  an  examination  of  Bayon  Pierre,  State  of  Louisiana,  with  a  view  to  the 
remoTral  of  the  raft  in  the  hayou  and  for  the  improvement  of  navigation  on  Red 
Biver. 

I  left  Shicveport,  La.,  in  a  skiff,  accompanied  hy  two  skiffmen,  passed  through 
Tone's  Bayou,  examined  the  broken  dams,  and  through  Bayoa  Pierre,  Lake  Cunnisnia, 
Prairie  River.  Bayou  Winsey,  and  Red  River,  to  Campte,  a  distance  of  240  miles, 
whence  we  returned  to  Shreveport  by  steamboat.  Daring  my  inspection  the  water 
was  at  a  high  stage  and  I  could  not  make  so  thorough  an  examination  as  at  extreme 
low  water ;  but  I  was  stationed  in  that  district  for  nearly  two  years  acting  under  the 
direction  of  Major  Beuyaurd,  Corps  of  Engineers,  United  States  Army,  and  am  there- 
fore familiar  with  the  country. 
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The  opening  of  Bayou  Pierre  route  ban  long  been  under  consideration,  and  it  is  a 
very  important  question  to  the  steamboat  interests  and  the  land-owners  living  in  the 
yicinity.  Many  eminent  engineers  bave  reported  against  opening  the  Bayou  Pierre 
route  and  a  large  amount  of  money  has  been  expended  in  attempting  to  turn  the 
water,  at  present  wasted  through  Bayou  Pierre,  into  Red  River. 

About  ten  years  ago  the  State  of  Louisiana  attempted  to  close  Tone's  Bayou,  bat 
failed.  At  a  later  date  the  United  States  Government  opened  a  channel  through  the 
upper  raft  above  Shreveport  and  turned  all  the  drift  into  Tone's  Bayou,  with  a  view  to 
close  it  J  the  drift  was  secured  by  chains  and  piles,  but  broke  loose,  when  it  ran  into 
Bayou  Pierre  and  jammed,  there  being  no  outlet  below  for  the  drift.  Each  year  the 
raft  is  becoming  greater,  spreading  out  over  the  plantations,  which  have  to  be  aban- 
doned. Another  attempt  was  made  by  the  United  States  Government  to  construct  a 
tumbling  dam  of  piles  and  stone ;  this  was  carried  away  by  the  water.  Another  attempt 
was  made  to  construct  a  dam  or  willow  brush,  sacks  filled  with  clay  and  stone ;  this 
met  with  partial  success,  but  was  eventually  destroyed.  The  last  attempt  was  made 
to  construct  a  very  heavy  embankment  of  earth- work ;  this  dam  was  nearly  completed, 
which  caused  a  serious  and  damaging  overflow,  for  about  30  miles  above  the  dam; 
the  drift  began  spreading  out  over  the  plantations  and  cutting  new  channels  acrosti 
the  land  in  various  directions.  The  citizens  took  forcible  possession  of  the  Govern- 
ment works  and  destroyed  them ;  twelve  hours  after  the  dam  was  cut  the  water  fell 
3  feet  at  Shreveport,  a  distance  of  30  miles  above,  and  in  the  vicinity  of  the  dam 
S  feet.    In  twenty-four  hours  the  plantations  above  were^free  from  overflow. 

The  overflow  was  caused  by  attempting  to  force  such  a  large  body  of  water  down 
Red  River,  which  has  a  very  crooked  channel  below  Tone's  Bayou,  part  of  the  channel 
running  throush  stiff  buckshot  clay,  not  susceptible  to  scour  and  enlargement,  to 
accommodate  tne  increased  body  of  water  direct^  down  it.  This  channel  baa  never 
carried  the  water  passing  Shreveport,  over  two-thirds  of  the  water  being  carried  by 
numerous  bayous  into  Bayou  Pierre,  and  returned  to  RedRiver  about  120  miles  below. 

It  is  claimed  by  en^neers  and  steamboatmen,  that  if  the  water  is  allowed  to  be 
wasted  down  Bayou  Pierre,  the  navigation  to  Shreveport,  will  be  suspended ;  this  I 
believe  to  be  true,  for  a  sand-bar  will  form  below  Scopini's  "  Cut-off"  and  force  all  the 
water  into  Bayou  Pierre. 

In  order  to  prevent  the  suspension  of  navigation,  two  plans  can  be  adopted.  The 
first  is  to  stop  the  water  running  through  Tone's  Bayou  and  Bayou  Pierre  and  force  it 
into  Red  River.  The  second,  to  remove  the  raft  and  make  the  navigable  channel 
through  Bayou  Pierre. 

The  river  from  the  lower  mouth  of  Bayou  Pierre  t^o  45  miles  above  Shreveport  is 
known  as  the  raft  region,  and  there  was  no  navigable  channel  over  this  portion  of  Red 
River  until  one  was  made  by  the  State  of  Louisiana  and  the  United  States  Grovern- 
meut.  This  channel  is  only  now  kept  open  by  the  constant  vigilance  of  the  United 
States  engineers.  I  estimate  for  the  last  ten  years  the  United  States  Government  has 
expended  for  this  purpose  over  $500,000,  being  an  average  annual  cost  of  $50,000. 

About  twenty-five  years  ago  the  State  of  Louisiana  and  the  United  States  Govern- 
ment cut  a  channel  through  the  lower  raft,  choosing  one  of  the  many  channels  available 
for  that  purpose,  and  now  known  as  Red  River.  Immediately  after  the  removal  of  the 
raft  the  city  of  Shreveport  was  built,  and  the  river  formed  the  only  means  of  trans- 
portation for  North  Louisiana  and  Eastern  Texas.  In  order  to  improve  navigation, 
the  State  of  Louisiana  made  Scopini's  Cut  off;  this  was  made  through  stiff  blue  clay, 
not  susceptible  to  scour,  and  in  order  to  force  the  water  through  the  '*  Cut-off,"  a  dam 
was  constructed  across  Old  River.  This  entirely  failed  of  the  purpose,  for  immediately 
above  the  dam  was  a  small  bayou,  about  2  yards  wide,  running  into  Bayou  Pierre, 
offering  less  resistance  than  the  **  Cut-off,"  and  which  rapidly  enlarged  and  wasted 
the  water  through  Bayou  Pierre. 

■  Attempt  after  attempt  has  been  made  to  close  Tone's  Bayou,  but  up  to  date  has  en- 
tirely failed,  and  now  it  is  draining  over  two-thirds  of  the  water,  and  will  shortly 
destroy  low-water  navigation. 

The  country  above  Shreveport  becoming  rapidly  settled,  a  demand  was  made  on  the 
United  States  Government  to  open  out  the  upper  raft.  To  this  they  consented,  and 
the  work  was  done  at  a  cost  of  about  $300,000.  This  work  greatly  added  to  the  value 
of  land  above  the  raft,  draining  a  large  section  of  rich  cotton  lands  and  allowing  many 
thousands  of  acres  subject  to  overflow  before  raft  was  removed  to  be  cnltivated. 

A  large  amount  of  driftwood  annually  comes  from  Upper  Red  River,  and  is  kept 
from  again  forming  a  raft  by  the  United  States  steamer  Thomas  B.  Florence,  which 
breaks  up  the  jams  and  keeps  the  drift  floating  below  Shreveport.  I  estimate  that  5 
miles  of  floating  drift  passes  down  and  becomes  jammed  in  Bayou  Pierre,  there  being 
no  outlet  below.  For  the  last  ten  years  this  raft  has  been  steadily  increasing  each 
year,  damming  up  the  channel,  cutting  out  new  chutes,  spreading  the  drift  in  all 
directions,  so  that  plantation  after  plantation  has  been  abandoned. 

The  head  of  the  raft  is  now  about  5  miles  from  the  entrance  to  Tone's  Bayou,  and 
will  in  a  few  years  be  up  to  it. 
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I  estimate  that  if  the  raft  is  not  remoyed  and  the  drift  run  out  of  Red  River  inta 
the  Mississippi  River,  in  twenty-five  years  every  plantation  above  Tone's  Bayon  to 
Shreveport  will  be  destroyed  on  both  sides  of  the  river  and  t)m  navigation  entirely 
suspended. 

The  planters  in  the  vicinity  are  fnlly  aware  of  this,  and  are  greatly  discouraged ; 
many  are  moving  away  and  abandoning  their  homes,  while  others,  at  a  great  expense, 
are  boiJciiDg  levees  to  prepare  for  the  increased  height  of  water.  I  met  a  number  of 
planters  on  my  inspection,  and  they  feel  greatly  injured  by  the  work  done  by  the 
United  States  Goverunlent.  They  ^tated  tbat  they  had  opened  out  their  plantations 
when  the  raft  above  Shreveport  was  closed  and  no  drift  came  down  the  river,  and  the 
escape  of  water  through  Bayou  Pierre  caused  them  do  injury,  but  the  Government  has 
opened  out  the  raft  above  Shreveport,  which  has  been  of  very  great  benefit  to  navi- 
gation and  to  the  land-owners  above  the  raft. 

Theratt  if  left  to  itself  would  soon  reform  and  relieve  them  of  the  drift,  but  the 
Qoveninient  keeps  a  steamboat  breaking  up  the  jams  and  floating  down  the  drift 
npon  their  property,  completely  destroying  tlieir  plantations  for  the  benefit  of  others. 
lluB  they  believe  to  be  illegal  and  against  the  Constitution  of  the  United  States, 
which  states  that  no  man's  property  shall  be  taken  for  public  use  without  just  com- 
pensation, and  they  consider  they  should  either  be  paid  for  their  property  destroyed, 
or  the  Govemment  should  open  out  Bayou  Pierre,  which  is  the  natural  channel  of 
Red  River,  and  keep  the  drift  moving  out  into  the  Mississippi  River.  I  informed 
tiiem  that  my  inspection  was  only  with  a  view  to  benefit  navigation,  but  I  would 
report  their  statements  to  you  for  such  action  or  recommendation  as  you  might  deem 
neeeBsary. 

In  onier  to  keep  the  river  open  to  navigation,  some  plan  will  have  to  be  a<lopted 
and  executed  at  an  early  date,  or  the  water  will  all  be  wasted  through  Bayon  Pierre. 
As  I  before  stated,  tw^o  plans  can  be  adopted : 

First,  the  closing  of  Tone's  Bayon.  This  has  proved  a  very  difficult,  and  up  to  date 
nnsoece^nl,  work.  I  estimate  that  over  |100,000  has  been  expended,  and  lost,  in 
the  attempt.  In  closing  this  bayon,  we  are  compelling  the  water  to  abandon  the 
zonte  it  naturally  seeks,  and  force  it  to  run  on  a  high  ridge,  through  a  crooked  chan- 
nel, the  distance  being  twice  as  long  as  through  Bayon  Pierre.  Assuming  that  Tone's 
Bayon  w»  effectually  closed,  the  result  would  be  a  temporary  benefit  to  navigation, 
bnt  not  permanent ;  the  water  would  be  backed  up  to  Shreveport  and  open  out  the 
npper  entrance  to  Bayon  Pierre.  When  Tone's  Bayou  was  a  very  small  stream,  the 
upper  entrance  to  Bayou  Pierre  was  very  large  and  carried  a  large  quantity  of  water, 
bat  as  Tone's  Bayon  grew  larger,  the  entrance  to  Bayou  Pierre  gradually  closed.  If 
Tones  Bayou  was  closed,  I  believe  the  upper  entrance  to  Bayou  Pierre  would  soon 
regain  its  former  dimensions  and  the  loss  of  water  simuly  transferred  to  that  poiut. 
Shonld  this  channel  also  be  closed,  there  are  numerous  nigh-water  channels  runniug 
into  BayoQ  Pierre  through  soil  ve^j'  susceptible  of  scour,  which  would  enlarge  and 
still  cany  off  the  water.  When  the  last  dam  was  nearly  completed,  a  new  channel, 
abont  3  miles  above  Tone's  Bayon,  commenced  rapidly  scouring  out,  and  had  the  dam 
stoodf  in  all  probability  a  new  entrance  would  have  been  made  in  that  location. 

Another  serious  danger  to  the  work,  in  closing  Tone's  Bayou,  is  the  open  hostility 
shown  by  the  citizens  in  the  neighborhood.  I  nave  always  fonnnd  them  generous, 
hospitable,  and  law-abiding,  but  in  this  case  they  hold  the  Government  has  no  right, 
widiont  paying  damages,  to  injure  their  property  for  the  benefit  of  others,  and  they 
consider  they  have  a  legitimate  right  to  destroy  the  works,  and  would  be  sustained 
by  the  United  States  courts. 

Should  a  new  dam  be  constructed  it  will  require  a  strong  armed  guard  to  protect 
it,  the  year  roand ;  even  then  I  believe  the  citizens  will  fight  and  many  valuable 
IItcs  lost  in  itA  defense  and  for  its  destruction. 

The  second  plan  is  the  opening  out  of  the  Bayou  Pierre  route.  In  this  work, 
instead  of  opposing  the  natural  inclination  of  the  water,  we  would  have  its  valuable 
SMstaoce. 

In  my  inspection  the  water  was  very  high,  and  I  could  not  make  so  thorough  au 
examination  as  at  extreme  low  water,  but  I  saw  nothing  that  could  not  be  removed^ 
and  a  good,  navigable  channel  made.  I  have  read  carefully  over  the  report  of  an 
examination  made  during  low  water  by  the  late  Mr.  George  R.  Wilson,  assistant 
engineer.  (See  Chief  of  Engineers'  Report  for  1879,  Part  II,  page  993,  et  seq.)  While 
he  is  opposed  to  opening  the  Bayou  Pierre  route,  he  reports  that  it  can  be  done  at  a 
cmt  of  f  175,000.  If  this  route  is  opened  the  driftwood  will  seek  this  channel  and 
nm  omt  into  the  Mississippi  River.  So  long  as  this  drift  has  no  outlet  out  of  Red 
River,  it  will  be  very  destructive  to  property  and  a  standing  danger  to  navigation, 
and  in  time  entirely* suspend  it. 

By  opening  out  Bayou  Pierre  route  the  permanent  navigation  of  Red  River  will 
be  aeenred,  and  the  only  attention  it  will  require  will  be  the  same  as  the  other  tribu- 
taries of  the  Mississippi  River,  namely,  the  removal  of  sna^js,  &c. ;  it  will  not  only 
secure  good  navigation  but  reduce  the  high  water  as  far  up  as  Shreveport  and  make 
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the  costly  expense  of  levees  unnecessary  and  reclaim  thousands  of  acres  of  the  rich- 
est cotton  lands  in  the  country,  which  would  be  immediately  put  under  cultivation ; 
it  would  change  the  surrounding  country  from  its  gloomy  desolation,  avoided  by  man 
•and  beast,  and  convitt  it  into  farms  and  plantations,  inhabited  by  a  happy  and  pros- 
perous people.  I  have  been  engaged  at  various  times  on  this  portion  of  the  river,  for 
a  period  extending  over  seven  years,  and  have  given  the  subject  very  careful  consid- 
eration, and  I  respectfully  recommend  that  no  attempt  be  made  to  close  Tone's  Bajou, 
as  the  water  would  easily  find  another  inlet  above;  and  I  recommend, that  the  raft 
be  removed  and  the  navigable  channel  be  made  through  Bayou  Pierre  until  it  enters 
Bayou  Winsey  or  its  lower  outlet.  • 

I  estimate  the  work  to  cost  $250,125,  of  which  the  following  is  a  detailed  estimate : 

ESTIMATE  FOR  MAKING  NAVIGABLE    CHANNEL    FROM  MOUTH  OF    BAYOU   WINSEY   TO 
THE  ENTRANCE  OF  TONERS  BAYOU. 

From  the  mouth  of  Bayou  Winsey  to  Gravelly  Point : 

25,000  cubic  yards  excavation,  at  50  cents '. |12,  500 

Removal  of  snags 2,  500 

Clearing  300  acres,  at  820 6,000 

From  Gravelly  Point  to  entrance  of  steamboat  channel: 
40,000  cubic  yards  excavation,  at  40  cents 16,  000 

From  steamboat  channel  to  Round  Lake : 

70,000  cubic  yards  excavation,  at  50  cents 35,  060 

75  acres  cleariug,  at  $20 1,  500 

From  lower  entrance  to  Lake  Cunnisnia  to  entrance  to  Tone's  Bayou : 

35,000  cubic  yards  excavation,  at  40  cents 14, 000 

Removal  of  raft 100,000 

60,000  cubic  yards  embankment  for  training  walls  and  closing  high- water 

channels,  at  50  cents 30,000 

217,500 
Engineering  contingencies,  <fec.,  15  per  cent 32,  625 

Total  cost 250. 12S 

A  very  large  amount  of  business  is  done  on  the  river.  Shreveport  contains  about 
10,000  inhabitants.  Jefferson^  Tex.,  contains  about  6,000  inhabitants,  and  I  estimate 
fully  50,000  people  export  their  produce  and  receive  their  supplies  by  this  route,  and 
I  think  the  business  done  fully  justifies  the  expenditure  of  the  money  required  for  the 
improvement  of  navigation. 

Before  undertaking  a  work  of  this  importance,  a  thorough  topographical  survey 
should  be  made  from  Shreveport  connecting  with  the  survey  of  the  upper  raft,  made 
under  the  direction  of  the  late  Mai.  C.  W.  Howell,  Corps  of  Engineers,  United  States 
Army,  down  to  the  lower  mouth  of  Bayou  Pierre. 

The  survey  should  cover  the  present  route  down  Red  River  and  the  proposed  rente 
through  Bayou  Pierre.  This  work  could  be  done  during  the  present  low- water  season, 
when  yon  would  be  able  to  forward  such  report  as  yon  desire  to  make,  to  lay  before  the 
next  sitting  of  Congress. 

I  estimate  the  survey  to  cost  |10,000. 

I  have  the  honor  to  remain,  very  respectfully, 

Joseph  Burnet. 

Capt.  A.  M.  Miller, 

Corps  of  Engineers  J  U,  S,  A, 


R3. 

REMOVING  OBSTRUCTIONS  FROM  RED  RIVER.  LOUISIANA. 

I  assained  charge  of  this  work  June  30,  1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  Adjutant-General'a 
Office,  Washington,  D.  0.,  May  31,  1882,  relieving  Maj.  W.  H.  H. 
Benyaurd,  Corps  of  Engineers,  United  States  Army. 

The  appropriation  for  this  improvement  was  included  in  the  last 
river  and  harbor  act,  with  the  others  pertaining  to  the  Eed  River,  under 
one  general  head,  with  the  title,  "Improving  Red  River,  Louisiana." 
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A  small  balance  of  the  old  appropriations  remained  on  hand  at  the 
time  of  transfer,  and  this  amount  was  expended  in  purchasing  outfit 
for  the  iron-hull  snag-boat,  built  out  of  the  appropriations  for  this  im- 
proyement. 

The  former  appropriations  are  as  follows : 

By  act  approved  Jane  18,  1878 .'.  |25,000  00 

By  act  approved  March  3,  1879 22,500  00 

By  act  approved  June  14,  1880 60,000  00 

By  act  approved  March  3,  1881 10,000  00 

Amoimt  expended  to  June  30,  1882 116,053  24 

Money  statement 

Julyl,  1882,  amount  available $1,  Hi  73 

Amount  accoonted  for  in  money  statement  for  improvement  of  Red  River, 
Louisiana 1,446  76 


R  4. 

IMPROVEMENT  OF   UPPER  RED  RIVER  FROM  FULTON,   ARKANSAS,   TO 
THE  HEAD  OF  THE  RAFT. 

I  assumed  charge  of  this  work  June  30, 1882,  by  virtue  of  Special 
Orders  Xo-  125,  paragraph  2,  War  Department,  Adjutant-General's 
Office,  Washington,  D.  C,  May  31, 1882,  relieving  Maj.  W.  H.  H.  Ben- 
yaurd,  Corps  of  Engineers,  United  States  Army. 

This  improvement  was  combined,  at  the  recent  session  of  Congress^ 
with  the  others  x>ertaining  to  Bed  Biver,  under  one  head,  with  the  title, 
^^Impraving  Bed  Biver,  Louisiana,"  and  the  appropriation  for  the  con- 
tinnaace  of  the  improvements  was  made  under  that  head. 

The  balance  remaining  unexpended  was  used  iu  conjunction  with  the 
appropriation  for  improving  I^  Biver,  Louisiana,  and  the  rex>ort  of 
work  done  for  the  season  will  be  fbund  under  that  head. 

The  former  appropriations  are  as  follows : 

By  act  appTOTed  March  3,  1879 $10,000  00 

By  act  approved  June  14,  1880 10,000  00 

Affloont  expended  to  Jnne  30,  1882 17,125  81 

Money  gtatement. 

Jnlyl,  1888,  amomit  available 12.874  19 

Amoimt  aceoanted  for  in  money  statement  for  improvement  of  Bed  River, 
Looisiana 2,874  19 


R5. 
IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

I  assumed  charge  of  this  work  June  30, 1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  Adjutant-GeneraPs 
Office,  Washington,  D.  C,  May  31,  1882,  relieving  Maj.  W.  H.  H.  Ben- 
jaurd,  Corps  of  Engineers,  United  States  Army. 

Having  been  informed  by  Gapt.  T.  H.  Handbury,  Corps  of  Engi- 
neers, that  he  would  have  no  use  for  the  Meigs^  which  had  been  trans- 
ferred to  him  after  the  close  of  operations  the  previous  season,  appli- 
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cation  was  made  to  have  the  boat  returned  to  this  district,  for  use  in 
Yazoo  River. 

The  authority  being  granted,  the  boat  was  immediately  sent  from 
Newport,  Ark.,  where  she  had  been  laid  up,  to  Memphis,  .to  receive 
some  necessary  repairs  and  outfil;,  and  was  then  sent  to  Yazoo  Eiver, 
where  she  arrived  October  7, 1882. 

The  work  of  removing  the  snags  and  other  obstructions  was  con- 
tinued until  November  16,  when  the  appropriation  being  nearly  ex- 
hausted, the  boat  was  withdrawn  from  the  stream. 

The  following  is  the  amount  of  work  done  for  the  season : 

Snags  removed 472 

Shore  snags  destroyed 73 

Trees  cat  down 485 

No  appropriation  having  been  made  for  the  continuance  of  the  work 
during  the  coming  season,  no  work  will  be  done.  With  the  appropria- 
tion asked  for  for  the  fiscal  year  ending  June  30, 1885,  the  snagging  op- 
erations will  be  continued. 

This  work  is  not  of  a  permanent  character;  new  obstructions  caused 
by  floods,  caving  banks,  &c.,  are  brought  into  the  stream  each  year, 
which  are  required  to  be  removed  in  order  to  improve  navigation. 

The  estimated  cost  of  running  a  snag-boat  in  the  river  for  eight 
months'  work  and  for  repairs  is  $20,000. 

The  former  appropriations  are : 

By  act  approved  March  3,  1873,  applied  to  the  remoyal  of  eleyen  wrecks 

sunk  in  the  stream  daring  the  late  war f40, 000  06 

By  act  approved  March  3,  1875 12,000  OO 

By  act  approved  August  14,  1876 15,000  OO 

By  act  approved  June  18,  1878 25,000  OO 

By  act  approved  March  3.  1879 16,000  OO 

By  act  approved  June  14, 1880 12,000  00 

By  act  approved  March  3,  1881 6,000  OO 

By  act  passed  August  2, 1882 8,000  OO 

Amount  expended  to  June  30, 1882 124,693  69 

COMMERCIAL.  STATISTICS. 

The  Yazoo  Eiver  traverses  one  of  the  richest  sections  of  country  in 
the  South.  Four  steamers,  of  about  1,500  tons  each,  and  drawing  2 
feet  of  water,  are  engaged  during  the  whole  year  on  this  river.  Be- 
sides this,  the  boats  navigating  the  Sunflower,  Tallahatchee,  and  other 
tributaries,  pass  up  and  down  this  stream. 

Cotton bales..  46,000 

Cotton-seed sacks..  50,000 

Staves number..  20,000 

Return  freight  (estimated) $1,200,000 

Money  statetnent. 

July  1,  1882,  amount  available |306  31 

Amount  appropriated  by  act  passed  August  2,  1882 8, 000  0(^ 

8,30C  31 
July  1,  1883,  amount  exx>ended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1882 8,005  13 

July  1,  1883,  amount  available 301  18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.    24, 000  00 
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R6. 

IMPROVEMENT  OP  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

I  assumed  charge  of  this  work  Jane  30, 1882,  by  virtae  of  Special 
Orders  No.  125,  paragraph  2,  VTar  Department,  Adjntant-Oeneral's  Of- 
fice, Washington,  D.  0.,  May  31,  1882,  relieving  Maj.  W.  H.  H.  Ben- 
yanrd.  Corps  of  Engineers,  United  States  Army. 

The  operations  during  the  season  consisted  in  the  removal  of  snags, 
leaning  trees,  and  other  obstractions  to  navigation. 

For  this  purpose  a  party  was  organized,  using  last  season's  camping 
outfit.  Operations  commenced  on  August  26  at  mouth  of  Hushpuckina 
Greek  and  continued  up-stream  until  Glarksdale,  Miss.,  was  reached, 
^November  10.  This  being  the  head  of  navigation  in  Big  Sunflower  at 
high  wat^  and  there  still  being  quite  a  balance  left  unexpended,  when 
this  point  was  reached  the  party  was  transferred  to  Standing  Stump^ 
a  distance  of  100  miles  below  Hushpuckina  Creek.  They  worked  from 
there  up  to  Hushpuckina,  which  point  was  reached  during  the  latter 
part  of  January ;  the  party  was  then  taken  to  Clarksdale,  where  it  was 
disbanded  January  31, 1883. 

The  leaning  timber  has  now  been  cut  down  from  the  mouth  of  Clarks- 
dale, Miss.,  and  the  smaller  snags  have  also  been  removed.  In  any 
iutare  work  it  will  be  necessary  to  have  the  use  of  steam,  as  the  snags 
are  so  heavy  and  so  deeply  imbedded  in  the  mud  that  they  cannot  be 
removed  otherwise. 
The  following  amount  of  work  was  done  during  the  season: 

Number  of  trees  cut 20,43a 

Kumberoflogs  cut l,i^C)2 

Number  of  snags  cut 1,307 

Number  of  trees  girdled 1,5()2 

Three  drift-piles,  of  200  logs  each,  removed 600 

Besides  this  a  large  quantity  of  smaller  timber,  not  included  in  the 
above,  was  removed. 

The  report  of  Mr.  John  J.  Barry,  transmitted  herewith,  will  give  the 
details  <rf  the  work. 

During  the  coming  season  no  work  will  be  done,  as  no  further  appro- 
priation has  been  made  for  the  continuation  of  the  work,  and  the  bal- 
ance remaining  unexpended  will  be  insufficient  to  even  obtain  the 
necessary  outfit.  With  the  appropriation  asked  for  for  the  fiscal  year 
ending  June  30, 1885,  it  is  proposed  to  fit  out  a  boat  with  steam-power 
and  continue  the  snagging  operations  in  this  stream. 

The  estimated  cost  of  this  improvement  was  $66,000,  and  amount  ex- 
pended to  June  30, 1882,  $30,645.38. 

The  former  appropriations  are  as  follows: 

By  act  approved  March  3,  1879 120,000 

By  act  approved  June  14,  1880 8,000 

By  act  approved  March  3,  1881 4,000 

By  act  passed  August  2,  1882 5,000 

COMMEECIAL  STATISTICS. 

Cotton,  23,400  bales $1,170,000 

Cottonseed,  40,000  sacks 24,000 

Cattle,  BOO  head 12,800 

Hogs,  700  head '. 3,500 

Miscellaneous  products 125,  OOO 

Keturn  freight  (estimated) 500,000 

Total 1,835,300 
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Money  statement. 

July  1,1882,  amomit  available $1,354  62 

Amount  appropriated  by  act  passed  August  2, 1882 5,000  00 

6,354  62 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 

liabiUties  July  1,  1882 4,340  54 

July  1,  1883,  amount  available 2,014  W 

Amount  (estimated)  required  for  completion  of  existing  project 29, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enduig  June  30, 1885 .     15, 000  00 


REPORT  OF  B£R.  JOHK  J.   BARRT,   ASSISTANT  ENGINEER. 

Memphis,  Tenn.,  February  5, 1883. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  the  operations  carried  on 
under  your  instructions  on  the  Big  Sunflower  River,  Mississippi,  during  the  season  of 
1882: 

Having,  under  instructions  from  your  office,  left  Memphis,  Tenn.,  on  the  23d  of  An- 

fust,  1882,  on  the  steamer  James  Lee,  I  arrived  at  Glendale,  Miss.,  on  the  following 
ay,  and  proceeded  to  Clarksdale,  Miss.,  which  is  situated  on  the  east  bank  of  the  Big 
Sunflower  River.  From  there  I  transferred  my  outfit,  consisting  of  boats,  tents,  and 
other  appendages  necessary  to  the  success  of  the  work  I  was  to  be  engaged  on,  to  the 
mouth  of  Hushpnckina,  asmall  stream  that  empties  into  the  Big  Sunflower  River,  and 
derives  its  life  to  a  great  extent  from  the  waters  of  the  Mississippi,  as  instructed  by 
you. 

There  operations  were  commenced,  and  work  was  continued  up-stream  until  Clarke- 
•dale,  Miss.,  was  reached,  when,  under  instructions  from  you,  dated  November  10, 1882, 
I  transferred  my  outfit  to  that  portion  of  the  river  intervening  between  Hushpuckina 
and  Standing  Stump,  a  distance  of  probably  100  miles,  and  worked  up-stream  until 
Hushpuckina  was  again  reached,  where  some  drift  which  had  accumulated  &om  the 
vast  amount  of  timber  out  had  concentrated  itself  at  two  different  points.  ThiB 
drift  was  caused  by  the  water  being  extremely  low,  and  an  occasional  nse  from  local 
rains  would  drifb  the  cut  timber  to  portions  of  the  river  where  moderate  bars  had 
formed  from  some  of  nature's  many  causes,  and  then  the  receding  waters  would  leave 
the  timber  on  the  shoal  places  without  sufficient  water  to  move  it  farther. 

These  drift-piles  averaged  in  length  300  feet,  and  were  removed  by  me  to  such  an 
extent  as  to  feel  safe  in  saying  that  any  moderate  rise  will  carry  them  entirely  away, 
thus  preventing  any  further  lormation  of  a  jam. 

After  removing  the  drift-piles,  under  instructions  from  you,  I  transferred  my  oatfit 
and  party  to  Clarksdale,  Miss.,  where  it  was  disbanded  on  January  31, 1883.  My  oat- 
fit was  then  shipped  to  Memphis,  Tenn.,  where  I  arrived  with  it  February  5,  18o3. 

The  amount  of  work  accomplished  during  the  season  is  as  follows : 

Number  of  trees  cut 20»433 

liumber  of  logs  cut 1,803 

dumber  of  snags  cut «. 1,307 

Number  of  trees  girdled 1,562 

Three  drift-piles,  of  200  logs  each,  removed 600 

Total  number  of  obstructions  removed 25,704 

The  river  from  Hushpuckina,  up-stream  for  a  distance  of  20  miles,  is  of.  a  crooked 
nature,  being  full  of  obstructions  of  various  descriptions.  It  is  narrow,  having  only 
a  moderate  depth  of  water  of  from  1  to  2  feet,  its  average  width  being  about  25  or  ^ 
yards.  After  the  first  20  miles  are  passed,  you  meet  with  what  is  known  as  Muscle 
Shoals.  These  shoals,  three  in  number,  are  made  of  a  hard  substance  composed  of 
muscle  shells  and  a  slimy  mud,  and  which  together  form  a  concrete  bed  in  the  river 
about  a  foot  thick,  which  from  constant  accumulations  of  sediment,  caused  by  the 
shallowness  of  the  water  that  passes  over  them,  are  built  up  into  what  might  be  called 
*  *  concrete  bars,"  thus  making  the  depth  of  water  that  passes  over  them  average  in  low- 
water  season  not  more  than  6  or  7  inches.  The  length  of  the  largest  shoafis  600  or 
700  yards,  the  other  two  being  moderate  in  size,  with  more  water  passing  over  them. 
From  the  shoals  to  Harrison's  Bayou,  a  distance  of  15  miles,  the  river  is  of  the  same 
nature  as  the  lower  portion.  From  Harrison's  Bayou  to  Clarksdale,  Miss.,  a  distance 
of  14  miles,  it  is  wider,  with  less  obstructions  and  with  a  depth  of  water  ranging  from 
10  to  20  feet. 
From  Hushpuckina  to  Clarksdale,  Miss.,  steamers  make  no  attempt  at  navigation 
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daring  low  water,  as  it  would  be  impossible  for  a  steamer  of  any  dimensions  to 
navigate  ou  the  uioderute  amount  of  water  that  pastx's  through  its  channel.  The 
amount  of  obstructions  removed  this  year,  between  Hushpnckina  and  Clarksdale, 
in  my  jndgment,  is  all  that  is  necessary  at  the  present  time.  The  obstructions  that 
have  been  removed  consisting,  of  leaning  timber,  logs,  snags,  &c.,  will  promote  the 
safety  of  high-water  navigation,  and  there  is  no  low-water  navigation,  nor  will  there 
ever  be,  unless  water  is  furnished  the  channel  by  a  system  of  locbs  and  dams  finding 
their  nonrishinent  from  some  other  source. 

The  lower  portion  of  the  river  from  Hushpnckina  to  Faisonia,  a  distance  of  about 
100  miles,  is  in  much  better  condition,  being  wider  and  with  a  less  number  of  obstruc- 
tions and  more  depth  of  water.  Faisonia  is  the  head  of  navigation,  being  209  miles 
from  Yicksbarg,  Miss.  From  Faisonia  down  to  the  mouth  of  the  Big  Sunflower  River 
at  Tazoo  River  it  is  crooked  and  tortuous,  but  has  more  depth  of  water  and  is  thickly 
settled,  whereas  from  Faisonia  to  Hushpnckina  there  are  very  few  settlements  and 
consequently  but  little  commerce. 

From  Faisonia  to  the  Yazoo  River  there  are  some  350  landings.  Therefore  I  would 
suggest  that  the  improvements,  if  continued  in  the  future,  be  carried  on  in  the  lower 
portion  of  the  river,  or,  in  other  words,  from  the  head  of  navigation  at  Faisonia  to 
the  mouth  in  Tazoo  River,  that  portion  being  navigated  all  the  year  round. 

The  obstructions  steamers  have  to  contend  with  now  in  that  portion  of  the  river 
are  sna^  and  sand-bars.  For  the  removal  of  snags  it*will  be  necessary  to  have  some 
kind  ofboat  with  st-eam-power,  as  it  would  be  a  waste  of  time  to  try  and  remove  them 
by  hand-power.  To  improve  the  depth  of  water  over  the  sand-bars  it  will  be  neces- 
sary to  build  wing-dams  so  as  to  concentrate  the  channel. 

The  country  along  the  banks  of  the  Big  Sunflower  River  is  noted  for  being  the 
richest  cotton-producing  portion  of  the  State  of  Mississippi,  yielding  with  moderate 
cultivation  a  bale  of  cotton  to  the  acre. 

The  river  passes  through  six  different  counties,  viz,  Bolivar,  Sunflower,  Washing- 
ton, Sharkey,  Yazoo,  and  Coahoma.  The  combined  population  of  these  different 
counties  is  ^timated  at  20,000. 

The  shipments  of  cotton  annually  that  find  transportation  through  the  waters  of 
the  Big  Sunflower  River  to  Vicksburg,  New  Orleans,  and  other  markets,  is  as  follows: 

BalM. 

Bolivar  Countv 3,300 

Sunflower  County 3,400 

Washington  County 4,000 

Sharkey  County 8,000 

Yazoo  County 3,500 

Coahoma  County 1,000 

The  following  will  show  approximately  the  value  of  the  products  annually  shipped 
by  way  of  the  Big  Sunflower  River : 

23, 400  hales  of  cotton,  at  $50 $1,170,000 

40, 000  sacks  of  cotton-seed,  at  60  cents 24,000 

800  head  of  cattle 12,800 

700  hoes 3,500 

MiscemaneouB  products 125,000 

Total 1,335,300 

The  retum  freights  cannot  readily  be  estimated,  as  this  portion  of  the  Mississippi 
Valley  for  miles  inland  is  famished  with  supplies  by  the  packet  line  that  navigates 
the  waters  of  the  Big  Sunflower. 

Th^«  are  also  vast  quantities  of  timber,  principally  cypress,  rafted  every  year,  and 
millions  of  staves  are  made  along  its  banks  and  boated  to  New  Orleans. 

When  the  river  is  in  a  thorough  navigable  condition  in  the  lower  portion,  steamers 
would  make  quicker  time,  thus  reducing  their  expenses,  which  would  have  a  corres- 
ponding effect  on  the  up-river  freights  and  the  return  produce  of  the  country. 

The  leamng  timber  has  all  been  cut  on  the  Big  Sunflower  from  its  mouth  to  Clarks- 
dale.  Miss.,  the  head  of  high-water  navigation,  but  there  are  numerous  snags  which 
are  dangerous  to  navigation  and  which  should  be  removed.  The  snags  removed  this 
year  were  all  of  a  moderate  size,  and  I  found  it  next  to  impossible  to  remove  any  of 
the  heavier  ones  without  the  aid  of  steam. 

There  was  a  vast  quantity  of  small  timber  cut,  of  which  there  was  no  record  kept, 
yet  it  required  both  considerable  time  and  labor,  and  it  is  as  necessary  that  it  should 
be  cut,  to  the  successful  navigation  of  the  stream,  as  the  larger  timber. 
Very  respectfully, 

John  J.  Barry. 

Capt.  A.  M.  MuxEK, 

Carps  of  Engineers,  U,  8.  A. 
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R7. 

IMPROVEMENT  OP  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

I  assamed  charge  of  the  work  Jane  30, 1882,  by  virtue  of  Special  Orders 
No.  125,  paragraph  2,  War  Department,  Adjutant-General's  Office,  Wash- 
ington, D.  C,  May  31, 1882,  relieving  Maj.  W.H.  H.  Behyaurd,  Corps  of 
Engineers,  United  States  Army. 

The  act  making  appropriation  for  this  stream  this  year  provided  that 
the  funds  should  be  expended  between  Batesville  and  the  mouth  of 
Coldwater. 

Last  season,  after  the  close  of  operations,  the  flat-boat  belonging  to  this 
stream  was  laid  up  at  Greenwood,  Miss.,  a  place  on  Yazoo  River,  a  few 
miles  below  the  mouth  of  Tallahatchee,  and  upon  the  resumption  of  work 
this  season  it  was  found  that  it  would  be  much  more  economical  to  build 
a  new  flat-boat  than  to  have  the  old  one  towed  to  the  mouth  of  Gold- 
water,  and  the  old  boat  could  be  used  to  advantage  in  the  immediate 
vicinity  on  Yallabusha  Eiver. 

A  Dew  flat-boat  was  consequently  built  at  Batesville,  and  active  oper- 
ations on  removing  obstructions  commenced  September  15.  These  were 
carried  on,  moving  down-stream,  until  November  30,  when  the  party  was 
disbanded. 

A  great  many  more  obstructions  were  found  in  the  river  this  season 
than  during  the  previous  one,  owing  to  the  great  number  of  trees  caved 
into  the  river  with  the  bank. 

The  amount  of  work  done  during  the  season  was  as  follows : 

Number  of  snags  pulled 405 

Number  of  overhangiug  trees  cut 241 

If  umber  of  trees  deadened 737 

Number  of  trees  and  logs  cut  from  river  bed 784 

Number  of  yards  of  brush  cut  along  banks 6,740 

Distance  traveled  in  miles 74 

No  further  appropriation  having  been  made  at  the  last  session  of  Con- 
gress for  the  continuation  of  this  work,  no  work  will  be  done.  With  the 
appropriation  asked  for  for  the  fiscal  year  ending  June  30, 1885,  it  is  pro- 
posed to  continue  the  improvement  as  heretofore. 

The  estimated  cost  of  the  improvement  of  the  whole  river  from  Bates- 
ville to  its  mouth  was  $40,000. 

The  former  appropriations  are  as  follows : 

By  act  approved  March  3, 1879 $6,  000 

By  act  approved  June  14,  1880 9,000 

By  act  approved  March  3, 1881 3,000 

By  act  passed  August  2,  1882 3,000 

Amount  expended  to  June  30,  1882 18,000 

COMMERCIAL  STATISTICS. 

About  15,000  bales  of  cotton,  40,000  sacks  of  cotton-«eed,  and  10,000 
staves  are  annually  brought  out  of  this  river,  the  principal  portion 
being  from  below  the  mouth  of  Coldwater.  Two  steamboats,  of  an 
estimated  tonnage  of  700  tons  each,  and  drawing  20  inches  of  water, 
navigate  the  lower  river.  For  the  navigation  of  the  upper  river,  a  boat 
called  the  Dixie,  was  built  last  fall.  She  has  a  tonnage  of  75  tons,  and 
draws  14  inches.  She  made  ten  or  twelve  trips  during  the  season  and 
handled  300  bales  of  cotton,  500  tons  of  cotton-seed,  50,000  feet  of  lum- 
ber, besides  various  other  merchandise.    It  is  estimated  that  from  1,200 
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to  1,500  bales  of  cotton,  and  a  corresponding  increase  of  merchandise, 
will  be  shipped  daring  the  coming  season.  If  the  improvement  of  the 
riTer  is  continued,  it  is  probable  that  a  great  deal  of  cotton,  which  is 
now  shipped  by  way  of  the  railroads,  will  find  its  way  oat  by  means  of 
boats. 

Mimey  statement. 

Amoant  appropriated  by  act  passed  Angust  2, 1882 |3|000  00 

Jaly  1,  1^3,  amount  expended  daring  fiscal  year,  exolasiye  of  outstanding 
liabilities  Jnly  1,  1882 2,681  72 

Jnly  1,  1883,  amount  available 318  28 

Amount  (estimated)  required  for  completion  of  existing  project 19, 000  00 

Amoaut  that  caa  be  profitably  expended  in  fiscal  year  endmg  June  30, 1685 .    10,  OOq  00 


R8. 

mPROTEMENT  OF  COLDWATER  RIVEE,  MISSISSIPPI. 

I  assmned  charge  of  this  work  Jane  30, 1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  Adjatant-OeneraPs  Of- 
fice, Washington,  D.  O.,  May  31,  1882,  relieving  Maj.  W.  H.  H.  Ben- 
yanrd,  Corps  of  Engineers,  United  States  Army. 

2^0  work  was  done  on  this  stream  daring  the  year.  The  river  runs 
mostly  through  a  thinly  settled  country,  and  the  cost  of  any  improve- 
ment would  not  be  warranted  by  the  amount  of  commerce. 

No  money  was  appropriated  for  this  stream  last  year,  and  none  was 
asked  for. 

The  former  appropriations  are  as  follows : 

By  act  approYed  March  3,  1879 f7,000  00 

By  act  approved  June  14,  1880 4,000  00 

Amount  expended  to  June  30, 1882 9,660  99 

5o  further  appropriation  is  asked  for  this  improvement. 

COMMERCIAL  STATISTICS. 

There  is  but  one  boat  navigating  this  stream,  making  occasional  trips. 
It  is  estimated  that  1,500  bales  of  cotton  and  2,500  sacks  of  cotton-seed 
are  annually  shipped  from  this  stream,  and  about  10,000  staves  are 
floated  out  during  the  season. 

Most  of  the  commerce  of  this  stream  is  shipped  by  way  of  Friar's 
Point,  on  the  Mississippi  Biver. 

Money  statement. 

July  1, 1882,  amount  available -.-.  ^1,339  01 

July  1, 1883^  amount  expended  during  fiscal  year,  exoluflive  of  outstanding 
lUbUitiee  July  1,  1882 345  10 

July  1, 1883,  amount  available 993  91 
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Rg. 

IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

I  assumed  charge  of  this  work  June  30,^  1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,'  Adjutant-General's  Of- 
fice, Washington,  D.  C,  May  31,  1882,  relieving  Maj.  W.  H.  H.  Ben- 
yaurd,  Corps  of  Engineers,  United  States  Army. 

The  work  on  this  stream  was  inaugurated  during  the  season  of  1881, 
and  consists  principally  in  the  removal  of  overhanging  trees  and  a  few 
snags. 

The  operations  on  the  lake  this  season  have  consisted  in  the  removal 
of  obstructions  as  heretofore.  A  small  flat  was  purchased,  and  work 
commenced  at  the  lower  end  of  the  lake  and  was  carried  on  up-stream, 
until  the  upper  end  was  resCched. 

Several  drift-piles  were  found  to  have  formed  from  the  timber  cut  last 
year  and  had  to  be  broken  up. 

During  the  season  the  following  work  was  accomplished: 

Number  of  trees  ont 13,562 

Number  of  snags  and  logs  cnt 3,34ri 

Number  of  trees  girdled 6,120 

Number  of  trees  topped 103 

The  leaning  timber  has  now  nearly  all  been  cut  down,  and  to  com- 
plete the  improvement  of  the  lake  it  is  necessary  to  remove  some  snags, 
for  which  steam-power  will  be  necessary.  Several  springs  will  have  to 
be  destroyed,  which  are  bringing  sand  into  the  lake,  and  the  sand-bars 
thus  formed  will  have  to  be  removed. 

For  the  details  of  the  season's  operations,  I  would  call  attention  to  the 
report  of  Mr.  W.  S.  Davis,  transmitted  herewith.  No  further  appro- 
priation having  been  made  for  this  improvement,  no  work  will  be  done 
during  the  coming  season.  With  the  appropriation  asked  for,  for  the 
fiscal  year  June  30, 1885,  it  is  proposed  to  continue  the  improvement  as 
heretofore. 

The  estimated  cost  of  this  improvement  wa«  $10,000. 

The  former  appropriations  are  as  follows: 

By  act  approved  March  3,  1881 $3,000  00 

By  act  passed  Auff nst  2,  1882 2,500  00 

Amount  expendecT  during  the  fiscal  year  ending  June  30,  18&2 2, 704  02 

OOMMEBGIAL  STATISTICS. 

The  country  along  the  lake  is  highly  productive.  Two  steamboats, 
belonging  to  the  "X  azoo  River  Line  of  packets,  navigate  this  lake;  their 
estimated  tonnage  is  500  tons  each,  and  draught  20  inches. 

Cotton bales..      15,000 

Cotton-seed sacks..      20,000 

Return  freight  (estimated) $300,000 

Money  statement 

Amount  appropriated  by  act  passed  August  2,  1882 $2,500  00 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 2,228  54 

July  1,  1883,  amount  available 271  46 

Amount  (estimated)  required  for  completion  of  existing  project 4, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.      4, 500  00 
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report  of  mr.  walter  8.  davis,  assistant  bngineer. 

United  States  Engineer  Office, 

MemphiSy  Tenn.,  December  26,  1882. 
Captain  :  I  have  tlie  honor  to  submit  the  following  report  of  work  done  on  Tchola 
Lake,  Mississippi,  dnring  the  past  season : 

In  compliance  with  yonr  instructions  given  Aug^ust  25,  I  proceeded  to  Vicksburg, 
Mies.,  to  procure  the  Tchnla  Lake  property  deposited  there  by  Assistant  Engineer 
H.  C.  Wilson,  on  ending  his  work  on  the  lake  in  1881,  and  went  thence  to  Yazoo  City, 
where  I  made  up  my  party,  and  thence  to  Stonewall,  Miss.,  8^  miles  above  the  mouth 
of  the  lake.  I  stopped  at  this  place  because  my  instructions  directed  me  to  work  up 
the  lake,  and  I  found  no  work  to  be  done  below,  it  being  from  100  to  200  feet  wide 
and  10  feet  above  the  luw-water  mark,  on  account  of  a  rise  caused  by  recent  rains,  so 
that  the  logs  in  the  channel  were  out  of  sight.  I  camped  three-fourths  of  a  mile  above 
Stonewall,  Miss.,  and  commenced  work  ^ptember  1.  Before  commencing  to  work  I 
consulted  Mr.  Marsey  Johnson,  master  of  one  of  the  Yazoo  River  packets,  as  to  what 
points  pilots  found  most  difficulty  in  passing,  and  the  following  is  an  extract  of  the 
written  statement  that  he  furnished  me : 

**  From  Stonewall  to  Black  Creek  the  lake  is  close  (narrow,  or  obstructed  by  over* 
hanging  trees) ;  then  from  Black  Creek  to  Belmont  it  is  good ;  from  Belmont  to  Tchnla,. 
close  in  places;  ^ood  from  Tchnla  to  Oswego,  but  from  Oswego  to  Oregon,  a  distance 
of  4  or  5  miles,  it  is  close ;  good  from  Oregon  to  Dr.  Keim's  residence ;  ftom  hero 
around  the  bend  to  a  church  on  his  place,  very  close — clear  well — ^also  below  Black 
Creek  as  mentioned  above." 

On  learning  that  the  flat-boat  built  by  Mr.  Wilson  last  year  had  disappeared  at 
some  time  during  the  high  water  of  1882,  I  purchased  a  good  flat-boat  (that  had  been 
nsed  ss  a  ferry  boat)  9  by  28  feet,  and  built  a  deck  projecting  1^  feet  over  each  gun- 
wale. This  gave  me  a  floor  12  by  28  feet,  on  which  I  erected  a  small  shed  for  a  kitchen 
and  pitched  my  tent,  leaving  a  space  between  the  kitchen  and  tent  sufficient  for  holding 
the  provisions.  I  attached  oar-locks  to  the  firont  of  the  barge  and  made  large  oars  for 
pulling  up  the  stream,  there  being  a  strong  current  from  Black  Creek  to  stonewall. 
That  ^art  of  Tchnla  Lake  below  Black  Creek  is  usually  called  **  Little  River." 

In  consequence  of  the  high  water,  I  had  to  leave  most  of  the  logs  and  snags  between 
Stonewall  and  Quafalona,  because  they  were  hidden  under  the  water  so- that  I  could 
not  reach  them  and  had  no  machinery  for  grappling  them.  Besides  these,  I  omitted 
Gutting  many  leaning  willows  that  were  surrounded  by  water  to  such  a  depth  that,. 
had  I  eat  them,  their  stumps  would  have  remained  as  snags.  It  was  my  intention  to 
return  to  this  part  of  the  lake  after  the  water  should  have  fallen,  but  did  not  find  an 
opportunity. 

From  Quafalona  to  Black  Creek,  a  distance  of  12  miles,  I  found  many  overhanging 
trees  and  a  quantity  of  logs,  stumps,  and  snags  in  the  channel.  The  logs  were  gen- 
erally entire  trees  that  had  been  cut  on  the  lake  shore  last  year  and  brought  down  by 
high  water  and  left  in  drift  heaps.  A  great'  many  were  imbedded  in  the  banks  and 
bottom  of  the  lake,  by  a  deposit  of  sand  or  mud  formed  by  the  high  water  of  last 
winter.  I  ent  to  pieces  as  many  of  these  as  were  lying  on  the  banks,  and  cut  off  the 
branches  of  those  in  the  water,  whenever  I  could  reach  them.  The  high  water  men- 
tioned  above  left  a  deposit  on  the  banks  of  the  lake,  in  its  channel  and  over  this  part 
of  the  swamp,  of  from  1  to  24  inches.  I  learned  from  some  of  the  early  settlers  that 
the  lake  has  been  filling  up  for  years.  In  many  places  sliding  banks  had  inclined  the 
trees  over  the  water  all  of  these  I  cut.  In  this  part  of  the  l«ke  I  worked  from  Sep- 
tember 10  to  October  14,  and  cut  down  and  cut  into  pieces  7,504  trees,  girdled  2,874,. 
cnt  or  removed  from  the  channel  2,731  snags,  logs,  and  stumps,  and  topped  or  limbed 
eighteen  trees  that  were  too  large  to  cnt  into  the  lake,  giving  a  width  of  lake  of  200 
feet. 

TefanIa  Lake  receives  its  principal  tributaries  from  the  east  or  hill  country ;  imme> 
diately  below  their  mouths  the  lake  is  swift  and  shallow  (during  low  water)  on  ac- 
count of  the  dShria  they  bring  down  from  the  hills,  while  above  these  mouths  for 
several  miles  the  lake  is  sluggish  and  deep,  being  dammed  by  the  bars  below. 

Above  JBlack  Creek  the  Kke  is  wide  and  deep  to  within  1  mile  of  Tchula  City, 
whence  it  is  shallow  up  to  the  mouth  of  Funnegusha  Creek.  I  removed  some  obstruc- 
tions from  the  lake  below  Holly  Bank,  but  from  here  to  Tchula  City  there  was  no 
work  to  be  done,  because  it  was  so  thoroughly  cleared  by  assistant  engineer  H.  C. 
'Wilson  last  year. 

The  lake  is  wide  and  deep  from  Tchula  to  Oswego,  but  from  Oswego  to  Oregon  it 
is  narrow  and  crooked.  In  this  part  of  the  lake  I  removed  the  trees  from  the  inner 
sid^  of  tbe  bends,  so  as  to  relieve  them  as  much  as  possible. 

From  Oregon  to  Linden  I  found  very  little  work  to  be  done,  but  from  Linden  around 
Eliem'sBendto  Crescent  the  tops  of  leaning  trees  approached  from  opposite  banks 
to  within  60  feet,  and  in  some  places  even  less.  I  cut  many  large  trees  and  stumps,. 
jnoBtXy  cypress,  even  with  the  surface  of  low  water.  Some  of  these  were  6i  feet  in 
diameter.    I  left  this  part  of  the  lake  twice  as  wide  as  it  was  when  I  entered  it. 
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From  Crescent  to  the  head  of  the  island  there  were  many  obstnictions  that  ought 
to  have  been  removed,  sach  as  logs  brought  down  by  the  high  wat«r  and  lodged  in 
the  channel,  but,  the  appropriation  having  been  exhausted,  wnen  I  reached  the  former 
place  I  discharged  my  party  as  instructed. 

Between  Marcella  Quarters  and  Watson's  there  is  a  large  lump  in  the  channel, 
caused  by  sliding  bank,  that  could  easily  have  been  shoveled  down,  as  it  is  only  8  feet 
high,  80  feet  long,  and  40  feet  wide,  but  I  had  no  shovels  while  tnere,  and  could  not 
find  time  to  return  after  leaving. 

At  Lynchfield  there  is  a  large  sand-bar  on  the  right  bank,  caused  by  a  bold  stream  that 
comes  flrom  a  large  hole  in  the  lake  shore,  .600  feet  in  circumference,  and  filled  with 
big  sand-springs.  The  width  of  the  lake  at  low  water  above  and  below  the  bar  is  over 
200  feet  and  its  depth  6  to  8  feet,  while  opposite  the  bar  the  width  is  56  feet  and  depth 
li  feet.  The  len^h  of  bar  is  350  feet  and  its  heieht  (in  the  middle  of  lake  before  the 
bar  was  formed)  is  7^  feet  above  low  water.  If  the  little  stream  that  causes  the  bar 
were  dammed  where  it  comes  from  the  hole  the  springs  would  be  destroyed  by  the 
deposit  high  water  would  leave  in  the  hole,  and  the  sand-bar  could  be  shoveled  away. 
I  learned  from  people  at  Lynchfield  that  both  bar  and  hole  are  constantly  increasiDg 
in  size  as  the  sand  is  washed  from  the  hole  to  the  bar,  and  that  the  springs  were  not 
there  until  a  deep  gully  had  washed  in  the  slope  towards  the  lake,  but  this  wash  is 
now  filled  above  the  bole  and  crossed  by  a  road.  Unless  the  springs  are  destroyed  the 
growing  bar  will  soon  dam  the  lake,  as  there  is  not  current  enough  in  the  lake  to 
remove  it. 

The  table  below  shows  the  amount  of  work^done  on  Tchula  Lake  during  each  month 
of  the  last  season : 


Locality. 


Month. 


From  month  to  Stonewall ...  I  Angnnt 

From  Stonewall  to  Pleasant ,  September. 

Ridse.                                  I 
From  Pleasant  Ridge  to  Lin- '  October 


No  of  trees  i^VJ«"oJ^'l  ^o.  of  trees 
cntdown.    '3t^^i^i°„t.l     «^^^' 


den. 


From  Linden  to  head  of  island  November . .  i 


5,427 
5,533 
2, 602  , 


2,550 
428  I 
370 


2,729 
1,028 
2,370 


Total 24 months. 


13.562 


3,348 


6,120 


No.  of  trees      S 
topped.         -g 


MiUi. 

20 
28 
10| 


103  .      67 


Besides  the  sand-bars  I  have  mentioned,  there  are  many  logs  in  the  channel  of  the 
lake  that  ought  to  be  removed,  so  that  boats  could  run  at  a  stage  of  water  lower  than 
that  at  which  they  have  had  to  quit  the  lake  heretofore. 

I  think  |2,500  could  be  very  judiciously  expended  for  continuing  the  improvement 
of  Tchula  Lake  during  the  coming  season. 

Very  respectfully,  your  obedient  servant, 

Walter  S.  Davis, 

Assistant  Engineer, 
€apt.  A.  M.  Miller, 

Corps  of  Engineers f  U,  S,  A, 


R  10. 

IMPROVEMENT  OF  YALLABUSHA  RIVER.  MISSISSIPPI. 

I  assumed  charge  of  this  work  June  30, 1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  A^utant-GeneraPsOflBce, 
Washington,  D.  C,  May  31, 1882,  relieving  Maj.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  United  States  Army. 

The  work  of  improving  this  stream  was  commenced  in  1881,  and  con- 
sisted in  removing  snags,  logs,  and  overhanging  timber. 

Work  was  commenced  at  the  lower  end  and  continued  up  stream  to 
within  30  miles  of  Grenada,  Miss.,  the  head  of  navigation.  The  flat- 
boat  belonging  to  Tallahatchee  River,  which  could  not  be  used  on  that 
stream,  owing  to  the  cost  of  towing  it  to  the  mouth  of  Coldwater,  was 
utilized  on  the  improvement  of  this  river. 
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The  amoant  of  work  done  during  the  season  tvas  as  follows : 

Trees  cat " 1,503 

Logs  cut 1,044 

Sbsi^b  removed 61 

TWs  ifeadened 1,348 

Tftrdsof  bnuh  removed 120 

Miles  of  river  covered 70 

Dun'Dg  the  coming  season  no  work  will  be  done,  no  money  being 
available.  Witli  the  appropriation  asked  for,  for  the  fiscal  year  ending 
Judo  30, 1885,  it  is  proposed  to  continue  the  improvement  as  hereto- 
fore. 

The  estimated  cost  of  this  improvement  was  $7,000. 

The  former  Hppropnations  are — 

By  act  approved  March  3,  1881 |3,&00 

By  act  p««ed  August  2,  1882 3,500 

Amount  expended  to  June  30, 1882 3,500 

COMMERCIAL  STATISTICS. 

It  is  estimated  that  from  1 2,000  to  16,0<K)  bales  of  cotton  are  produced 
along  this  stream.  Of  this  amount  but  3,<K)0  goes  by  boat  to  Vicksburg, 
the  Mance  being  taken  to  the  railroad.  If  the  improvement  of  this 
stream  were  continued  the  greater  portion  of  the  cotton  would  probably 
he  shipped  by  boat,  and  at  reduced  rates  of  freight. 

Money  statement 

Amount  appropriated  by  act  passed  Au^st  2, 1882 $3,500  00 

July  1, 1883,  amount  expended  during  nscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  18-?2 -^ 3,400  24 

Joly  1, 1883,  amount  available .♦. 99  76 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .      3, 500  00 


R  II. 
IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

I  assnmed  charge  of  this  work  June  30,  1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  Adjutant- General's 
Office,  Washington,  D.  0.,  May  31,  1882,  relieving  Maj.  W.  H.  H.  Ben- 
yaard,  Corps  of  Engineers,  United  States  Army. 

The  operations  on  the  river  this  season  have  consisted,  as  during  pre- 
vious seasons,  in  removing  obstructions  to  the  safe  navigation  of  the 


A  flat-boat  was  built  for  transporting  the  party,  the  work  being  done 
by  hired  labor. 

Operations  commenced  at  Bolivar,  Tenn.,  August  28,  where  the  flat- 
boat  was  built,  and  continued  down  stream  to  Beed's  Ledge,  27^  miles 
from  the  mouth,  where  the  party  was  disbanded  November  4,  1882. 

The  river  was  found  to  be  at  a  very  low  stage  and  was  advantageous 
to  the  work.  Caving  banks  were  found  almost  the  whole  length  of  the 
stream,  and  a  good  many  trees  were  found  which  had  already  been  caved 
into  the  river,  many  of  them  extending  all  the  way  across.  In  several 
places  the  river  was  very  full  of  trees  which  were  blown  down  and  into 
the  river  by  a  cyclone. 
5455— B  83 73 
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Back  heaps  were  also- encountered  at  nearly  every  shoal  place,  caused 
by  the  timber  cut  during  the  previous  season  ja,mming.  The  rack  heaps 
were  broken  up,  and  will  prove  no  further  obstruction. 

Near  Covington,  Tenn.,  the  river  is  crossed  by  the  Chesapeake,  Ohio 
and  Southwestern  Eailroad,  at  which  place  a  draw-span  has  been  placed. 
Several  piles  were  found  driven  in  the  channel  of  the  river,  but  they 
were  removed  so  as  to  give  safe  navigation. 

The  following  is  a  summary  of  the  work  done  during  the  season : 

Number  of  snags  removed 512 

Number  of  logs  removed. 919 

Number  of  trees  cut  down 679 

Number  of  trees  deadened 243 

Distance  traveled  in  miles 185^ 

During  the  coming  season  no  work  will  be  done,  as  no  appropriation 
was  made  for  the  continuance  of  the  work.  With  the  appropriation 
asked  for,  for  the  fiscal  year  ending  June  30,  1885,  it  is  proposed  to 
continue  the  improvement  as  heretofore. 

The  estimated  cost  of  the  improvement  was  $30,000. 

The  former  appropriations  are  as  follows: 

By  act  approved  June  14,  1880 fllO.OOO  00 

By  act  approved  March  3, 1881 3,500  00 

By  act  passed  August  2,  1882 3,000  00 

Amount  expended  to  June  30,  1882 13,068  11 

COMMERCIAL  STATISTICS. 

Cotton bales..        11,000 

Cotton-seed sacks. .        35, 000 

Lumber feet..  2,000,000 

Staves number..     '500,000 

At  present  about  5,000  bales  of  cotton  and  15,000  sacks  of  seed  are 
brought  to  Memphis  by  the  railroads.  If  the  stream  were  fully  improved, 
it  is  presumed  the  entire  amount  would  find  its  way  out  by  boat. 

Money  statetnent 

July  1, 1882,  amount  available $431  89 

Amount  appropriated  by  act  parsed  August  2, 18^ 3, 000  00 

3,431  89 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1882 3,170  63 

July  1,  1883,  amount  available 261  26 

Amount  (estimated)  renuired  for  completion  of  existing  project 13, 500  00 

Amount  that  can  be  probtably  expended  in  fiscal  year  ending  June  30, 1885.     10, 000  00 


R  12.  • 

IMPROVEMENT  OF  SOUTH  FORKED  DEER  RIVER,  TENNESSEE. 

No  work  has  heretofore  been  done  upon  this  improvement. 

With  the  appropriation  of  August  2,  1882,  it  is  proposed  to  improve 
the  navigation  by  the  removal  of  the  obstructions  from  the  bed  and 
banks  of  the  stream.  For  this  purpose  a  party  will  be  organized,  with 
the  necessary  camping  outfit,  and  will  be  sent  to  the  river  to  commence 
operations  as  soon  as  the  stage  of  water  will  permit. 
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With  the  appropriation  asked  for  for  the  fiscal  year  ending  Jane  30, 
1885,  it  is  proposed  to  continue  the  work  of  removing  the  Obstructions. 

The  eBtim&ted  coot  of  ibis  improvement  was ^19, 250 

AmoDD t  appropriated  August  2,  1882 3, 000 

GOMMEBGIAL  STATISTICS. 

Cotton bales..  15,000 

Cotton-seed tons..     6,000 

And  other  products,  the  quantity  of  which  was  not  given. 

It  is  estimated  that,  should  the  improvement  of  this  stream  be  con- 
tinued, 5,000  additional  bales  of  cotton  and  2,000  tons  of  seed  would  find 
its  way  to  market  by  this  means. 

The  improvement  of  this  stream  would  open  up  a  large  area  of  farest 
timber,  only  to  be  reached  in  this  way. 


Money  statement 

ssed  August  2, 1882.. 

Amonnt  (estimated)  required  for  completion  of  existing  project 16, 250  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  10, 000  00 


Amonnt  appropriated  by  act  passed  August  2, 1882 |3,000  00 

July  1,1883,  amount  available 3,000  00 


R  13- 

IMPBOVEMENT  OF  THE  OUACHITA  RIVER,  ARKANSAS  AND  LOUISIANA. 

I  assumed  charge  of  this  work  June  30,  1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  Adjutant-General's  Office, 
Washington,'  D.  C,  May  31, 1882,  relieving  Maj.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  United  States  Army. 

After  some  necessary  repairs  had  been  made  upon  the  snag-boat 
O.  G.  Wagner,  she  was  sent  to  this  river,  and  entered  upon  her  usual 
work  of  removing  wreckSt  snags,  and  other  obstructions  to  navigation. 
She  arrived  in  the  river  and  began  work  on  August  29,  and  was  with- 
drawn November  30, 1882.  It  was  deemed  advisable  to  go  up  the  river 
as  far  as  the  stage  of  water  would  permit,  and  from  there  work  down 
stream. 
{;  Daring  the  season  the  following  amount  of  work  was  accomplished : 

Logs  and  snags  destroyed 780 

Leauing  trees  cut  down 596 

Sbore  mags  and  stumps  destroyed , 300 

Saek  heaps  removed 10 

Wreck  of  steamboat  Little  Bob  B.  was  also  removed. 

For  the  details  of  the  work  I  would  call  attention  to  the  report  of 
€apt.  E.  F.  White,  submitted  herewith. 

Daring  the  coming  season  no  work  will  be  done,  no  money  having 
been  appropriated  for  the  continuation  of  the  work. 

With  the  appropriation  asked  for  for  the  fiscal  year  ending  June  30, 
1885,  it  is  proposed  to  continue  the  snagging  operations  and  the  removal 
of  wrecks,  and  to  complete  the  dams  at  Catahoula  Shoals,  and  to  build 
wing-dams  at  several  other  shoals,  which  are  drawbacks  to  navigation. 

It  is  recommended  that  an  appropriation  of  $5,000  be  obtained  for 
Black  Eiver,  which  is  naturally  a  part  of  Ouachita  Eiver,  as  all  the 
boats  ranning  in  Ouachita  River  and  its  tributaries  must  necessarily 
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navigate  this  stream.  It  is  proposed  to  apply  the  money  to  snagging 
operations,  for  which  the  snag-boat  Wagner  can  be  nsed. 

There  are  two  saw-mills  in  the  vicinity  of  Monroe,  one  5  miles  above 
and  the  other  2  miles  below,  which  keep  the  river  in  a  wretched  condi- 
tion by  their  rafts,  which  constantly  block  the  river  and  obstruct  navi- 
gation. 

The  former  appropriations  for  this  stream  are  as  follows : 

By  act  approved  March  3,  1871 $51,000 

By  act  approved  Juue  10,  1872 100,000 

By  act  approved  March  3,  1873 60,000 

By  act  approved  AuRnst  14,  1876 12,000 

By  act  approved  Jiine  18,  1878 10,000 

By  act  approved  March  3,  1879 I0,000 

By  act  approved  June  14,  1880 8,000 

By  act  approved  March  3,  1881 12,000 

By  act  passed  August  2,  1882 12,000 

The  first  project  adopted  for  the  improvement  of  this  stream  was  by 
means  of  asystem  of  locks  and damsatan estimated coslof  $1,163,083.75, 
which  also  included  the  cost  of  a  non-propelling  crane-boat.  This  pro- 
ject was  abandoned,  but  not  until  after  a  portion  of  the  funds  appro- 
priated were  expended  for  material,  surveys,  &c.  Out  of  the  balance 
remaining  an  iron-hull  snag-boat  was  built  for  operating  in  the  river. 

No  detailed  estimates  can  be    given  for  ^-^     ' 

Ouachita  with  the  snag-boat,  as  the  nature  ( 
•tinuous  from  year  to  year,  owing  to  the  cha 
which  each  flood  brings  down.  The  cost  of  r 
months  in  the  year,  with  incidental  repairs,  ig 

COMMERCIAL  STATIST] 

The  amount  of  freight  carried  during  the  yi 

Cotton,  130.440  bales 

Cotton-seea,  12,000  tons 

Hides,  300  bales 

Cotton-seed  oil,  150  barrels 

Staves,  300,225 

Cattle,  1,500  head 

Hogs,  1,500 

Ash  wood,  30,000  cords 

Rafts  of  ash  and  walnut  timber 

Produce  and  sundries , 

Value  of  up  freights 


The  number  of  boats  engaged  in  navigatin 
line  of  six  steamers,  besides  eight  independei 

The  following  table  shows  the  changes  in  th 
the  improvement  of  the  river  from  1874  to  188 


Locality. 


Below  Harrisonbarf; 

Above  Harriaonborg  and  below  Trenton  . 

TrentoD  to  Alabama  Landing 

Alabama  Landing  to  Camden 

Camden  to  Arkadelphia 

Above  Arkadelphia 
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Money  statement. 

July  1,1882,  amonnt  aTailable 11,711  51 

Amount  appropriated  by  act  passed  Angiist-2,  1882 12,000  00 

13,711  51 
July  1, 1883,  amount  expended  during  fiscal  year,  exclnsiye  of  outstanding 

liabilities  July  1,  1882 .  13,711  51 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1885 .  20,  GOO  00 


report  of  captain  e.  f.  white. 

United  States  Engineer  Office, 

Memphis,  Tenn,,  Januarff  6,  1883. 

Captain:  I  most  respectfully  submit  the  following  report  of  the  operations  of  the 
United  States  snag-boat  O.  G.  Wagner,  in  the  Ouachita  River,  fh)m  August  29  to 
lYovember  30, 1882. 

Upon  reoeiring  your  instructions,  I  had  the  necessary  repairs  and  outfit  made  to 
the  Wa^er,  and  proceeded  with  her  to  the  Ouachita  River,  to  remove  obstructions  to 
navigation  and  clean  the  banks  of  drift  logs  and  overhanging  trees.  The  season  for 
saeh  work  on  this  river  being  well  advanced,  I  concluded,  upon  consultation  with  my 
pilot,  to  go  np  the  river  as  far  as  the  stage  of  water  would  admit  and  work  down 
stream  as  the  water  receded.  Upon  my  arrival  at  Onachita  City,  I  found  the  river 
falling  very  fast,  and  deemed  it  advisable  not  to  take  the  boat  anv  higher,  but  to 
benn  at  tUs  point  and  work  down  stream.  I  continued  the  work  as  tar  as  Oolnmbia, 
a  dUtaoee  of  90  miles,  when  theriver  began  to  rise  and  continued  fluctuating ;  hence  it 
was  deemed  best  to  adopt  the  plan  of  moving  ap  or  down  the  river  and  work  above 
or  below  certain  localities,  according  to  the  rise  or  fall  of  the  water. 

I  received  a  communication  October  1,  from  the  steamboatmen  engaged  on  the 
river,  that  the  wrtck  of  the  steamboat  Little  Bob  B.,  sunk  at  the  entrance  to  chnte 
at  Catahoula  Shoals,  was  a  dangerous  obstruction  to  navigation.  I  referred  the  com- 
muoieatioii  to  you,  and  October  6  received  instructions  to  proceed  and  remove  the 
wreck.  Upon  my  arrival  there  I  found  that  it  would  be  advisable  to  only  remove  a 
portion,  as  part  of  the  wreck  was  in  such  a  position  as  would  assist  the  Government 
work  already  commenced  at  the  shoals.  I  removed  what  I  thi»ught  was  necessary, 
which  gave  a  clear  entrance  to  the  chute  in  low  water,  thus  enabling  steamers  to 
reach  Columbia,  a  distance  of  50  miles  above  the  shoals. 

Oo  account  of  the  rapid  rise  in  the  river,  operations  were  suspended  on  the  27th  of 
Kovember,  1882,  when  I  was  ordered  to  proceed  with  the  snag-boat  to  New  Orleans 
and  lay  op  the  boat  and  discharge  crew. 

The  operations  of  this  boat  during  the  season  extended  from  the  mouth  of  the  river 
up  to  Onachita  City,  a  distance  of  about  160  miles,  and  resulted  in  the  following 
sanunary  of  work  accomplished : 

i<>gs  and  snags  destroyed 780 

Leasing  trees  cut  down 596 

Shoresnagsand  stumps  destroyed 300 

Rack  heaps  removed 10 

And  removed  portion  of  the  wreck  of  steamboat  Little  Bob  B. 

In  connection  vrith  the  .improvement  of  the  Ouachita  River  I  would  respectfully 
recommend  that  the  wrecks,  a  list  of  which,  with  their  location,  has  been  furnished 
yon,  be  advertised,  so  that  in  commencing  next  season's  operations  they  can  be  re- 
moTcd  as  the  boat  comes  up  to  them  in  her  regular  work,  thereby  saving  a  great  deal 
of  Talnable  time. 

I  it^Nsctfnlly  recommend  that  the  work  at  Catahoula  Shoals  be  continued,  and  the 
lower  end  of  the  dam  be  raised  2  feet,  and  the  upi>er  side  at  the  lower  end  protected 
by  a  doable  row  of  piling,  to  act  as  fenders  in  case  boats  passing  through  the  chute 
shonld  be  carrie<l  by  the  current  onto  the  lower  side.  The  upper  side  should  also  be 
raised  2  feet  above  its  present  height,  which  would  enable  boats  to  use  the  chute  on 
a  higher  stage  of  the  river  than  at  present. 

The  velocity  of  the  water  through  the  chute  during  last  high  water  was  about  5 
miloK  per  hour;  depth  of  water  in  the  channel,  4.5  feet;  estimated  cost  to  complete 
the  improvement,  fe,000. 

The  following  localiti«*s  require  special  attention :  Sandbar  below  Harrisonburg, 
Fennel's  Bar,  Taylor's  Bar,  and  Monroe  Bar.    The  latter  is  a  very  serious  obstruction 
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to  navigation,  and  in  low  water,  when  steamers  are  able  to  navigate  the  lower  part 
of  the  river,  they  cannot  cross  this  bar  to  get  to  the  city,  but  are  compelled  to  stop  at 
Pargaud's  Lauding,  a  distance  of  3  miles  below. 

I  wonld  respectfully  recommend  that  wing-dams  of  stone  and  brush  be  constructed 
at  Monroe  Bar,  at  an  estimated  cost  of  83,000,  and  that  a  channel  be  dredged  through  the 
bars  below  Harrisonburg  and  through  Fenner's  and  Taylor's  bars.  That  part  of  the  river 
between  Monroe  and  Taylor's  bars  has  not  received  the  attention  that  it  should  have,  and 
in  extreme  low  water  it  is  very  dangerous  to  the  small  steamers  running  ou  the  river. 

1  would  recommend  that  when  the  Wagner  comes  to  that  part  of  the  river  instnic- 
tious  be  given  to  work  her  between  the  two  bars,  and  should  she  complete  the  work 
and  not  be  able  to  cross  the  bar,  the  boat  could  be  laid  up  there  and  crew  discharged 
until  such  time  as  the  river  would  allow  the  steamer  to  commence  the  work  again. 

Heretofore  it  has  been  necessary  to  keep  the  Wagner  from  being  caught  above  the 
bars  when  the  water  fell,  as  she  was  needed  for  work  in  other  rivers ;  but  now  that 
these  rivers  are  supplied  with  boats  to  improve  them,  it  is  not  necessary  or  practica- 
ble to  do  work  only  partly  in  certain  portions  of  the  river  for  fear  of  being  shut  ia 
above  the  bars,  when  by  steady  work  these  portions  can  be  effectuaUy  and  thor- 
oughly Improved. 

Should  the  appropriation  for  the  Ouachita  River  be  available,  I  would  respectfully 
recommend  that  the  Wagner  be  sent  to  the  upper  part  of  tlie  river  by  the  Ist  of  April, 
as  the  stage  of  water  will  not  allow  the  working  of  the  boat  in  that  portion  after 
the  spring  months. 

The  principal  work  to  be  done  will  be  the  removal  of  snags  and  cutting  leaning 
trees.  In  a  number  of  places  the  oyerhangiog  trees  are  a  great  danger  to  life  and 
property.  The  steamboatmeu  have  requested  me  to  call  your  attention  to  that  part 
of  the  upper  river  known  as  **  Thirteen  Points,"  where  the  leaning  trees  are  very 
dangerous. 

I  respectfully  call  your  attention  to  the  state  of  the  river  from  Monroe  to  a  point 

2  miles  above  Gerspach's  Saw-mill,  a  distance  of  about  5  miles  above  Monroe.  The 
river  is  kept  in  a  wretched  condition  by  rafts,  cypress  and  pine  loes,  usually  known 
as  saw  vers.  On  my  way  up  the  river  with  the  Wagner  it  was  witn  great  difficulty 
and  risk  that  we  passed  through  the  rafts  intended  for  the  saw-mill ;  both  banks  and 
the  river  were  covered,  leavins  just  width  enough  for  the  boat  to  pass  through.  The 
condition  the  river  is  kept  in  by  the  rafts  and  drifting  logs  is  something  that  should 
receive  special  attention,  and  the  owners  of  the  mill  be  compelled  to  keep  their  logs 
on  the  banks  and  not  be  allowed  to  obstruct  navigation.  Two  miles  below  Monroe 
there  is  another  saw  mill,  and  during  low  water  the  channel  runs  close  to  the  bank 
where  the  mill  is  situated,  and  at  times  it  is  with  great  difficulty  and  risk  that  boats 
can  pass  that  point  either  going  up  or  down  the  river. 

I  would  respectfully  recommend  that  an  appropriation  of  |f>,000  be  asked  for  to 
remove  snags  and  other  obstructions  on  Black  River,  as  that  stream  is  the  thorough- 
fare for  steamboats  navigating  Ouachita,  Tensas,  BcBuf,  and  Little  rivers,  Bayou 
Ma^ou,  Bayou  Bartholomew,  and  Bayou  d'Arbonne. 

With  the  above  amount  it  could  be  put  in  a  good  navigable  condition  for  both 
high  and  low  water. 

Very  respectfully,  your  obedient  servant, 

E.  F.  White, 
Commanding  United  States  Snag-hoat  O.  G,  Wagner. 
Capt.  A.  M.  Miller, 

Carps  of  Engineers,  U.  8.  A, 


R  14, 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

I  assumed  charge  of  this  work  June  30, 1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  Adjutant-GeneraPs 
OflBce,  Washington,  D.  C,  May  31,  1882,  relieving  Maj.  W.  H.  H.  Ben- 
yaurd.  Corps  of  Engineers,  United  States  Army. 

This  improvement  was  commenced  in  July,  1881,  and  operations  were 
begun  at  Baxter  Station,  Ark.,  and  were  continued  down  stream  as  far 
as  Bartholomew,  Ark.  This  season  work  was  commenced  at  Bartholo- 
mew, Ark.,  and  continued  on  down  stream  as  far  as  Liud  Grove,  La. 

The  flat-boat  which  was  used  last  season  had  sunk  during  the  high- 
water  season,  but  it  was  raised  and  caulked  and  utilized  during  thepast 
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season.  The  work  on  the  boat  was  finished  Auga^t  29, 1882,  and  active 
operations  towards  removing  obstructions  were  then  begun,  and  con- 
tinaed  until  December  1,  when  they  were  discontinued,  owing  to  high 
water. 

The  following  is  a  summary  of  the  work  done  on  the  river  during  the 
season: 

Nomber  of  trees  cut  down 2, 229 

Nnmber  of  logs  removed 1, 961 

Hiimber  of  stomps  removed 151 

Besides  this,  a  large  amount  of  brush  and  one  rack  heap  were  removed. 
The  report  of  Mr.  E.  M.  Spicer,  transmitted  herewith,  will  give  the 
details  of  the  work. 

Daring  the  coming  season  no  work  will  be  done,  no  further  appro- 
priation having  been  made  for  this  stream.  With  the  appropriation 
asked  for  for  the  fiscal  year  ending  June  30, 1885,  it  is  proposed  to  con- 
tinae  the  improvements  as  heretofore^ 

Estimated  cost  of  this  improvement  was  $26,862. 

The  former  appropriations  are : 

By  act  approved  March  3,  1881 |8,000  00 

By  act  paoed  August  2,  1882 5,000  00 

Amoont  expended  to  June  30,  1882 7.417  74 

COMMEECIAL  STATISTICS. 

CottoD  carried  out  on  steamboats bales..         48,000 

Conon carried  out  by  rail do...         12,000 

Oak  sUycs  carried  out  on  flat-boats 250,000 

Oak  stares  carried  out  on  steamboats 30, 000 

Value  of  return  freights $1,000,000 

The  rates  of  insarance  on  freight  for  all  points  below  and  np  to  Point 
Pleasant  have  been  reduced  one-eighth  per  cent,  on  account  of  the  im- 
provements in  this  stream. 

Money  statement. 

July  1, 1882,  amount  available $582  26 

AmooBt  appropriated  by  act  passed  August  2, 1882 : : 5, 000  00 

5,582  26 
JoIy  1, 1883,  amoant  expended  daring  fiscal  year,  exclusive  of  outstanding 
lUbUities  July  1, 1^2 3,976  81 

July  1, 1883,  amonnt  available 1,605  45 

Amoant  (estimated)  required  for  completion  of  existing  project 13, 862  00 

AmooDt  that  can  be  profitably  expended  in  fiscal  y^r  ending  June  30, 1885.     14, 000  00 


report  of  mr.  k.  m.  spicer,  overseer. 

United  States  Enoinekr  Office, 

MemphiSf  Tenn.,  December  11,  1882. 

Sib:  Inclosed  you  will  please  find  report  of  work  done  on  Bayou  Bartholomew, 
Arkansas  and  Louisiana,  during  the  season  of  1882. 

I  received  inatrhctionsfromyou  to  continue  work  on  Bayou  Bartholomew  on  August 
21.  I  employed  foreman,  cook,  and  three  laborers,  and  left  Memphis  on  the  steamer 
City  of  Vicksbnrg,  and  arrived  at  Baxter,  Ark.,  on  the  23d  of  August,  where  all 
the  property  was  stored  from  last  season.  After  looking  property  over,  I  found  every- 
thing as  I  had  left  it.  I  purchased  supplies,  and,  employing  five  teams,  I  left  on  the 
25th  of  August  for  Bartholomew,  where  I  left  off  work  last  season,  and  where  I  left 
the  fiat-boat  in  charge  of  Dr.  A.  Owens.    On  my  arrival  at  Bartholomew  I  found  the 
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boat  had  sunk,  and  I  reported  the  same  to  yon.    I  got  everything  ready,  and  pulled 
her  out  on  shore,  and  found  that  she  was  in  a  very  leaky  condition,  but  got  all  the 
leaks  8tx>pped,  and  let  her  in  the  water  on  the  29th  of  August.   I  had  no  trouble  with  . 
the  boat  during  the  season,  only  she  had  to  be  pumped  out  every  night.    After  get- 
ting all  the  property  on  the  boat,  I  commenced  work  where  I  had  left  off  last  season. 

I  cut  during  the  season,  from  September  1  to  December  1,  '2,229  trees,  1,961  loes,  and 
removed  151  stumps.  I  found  a  great  deal  of  heavy  underbrush  that  had  to  be  cut 
on  the  points  that  was  greatly  in  the  way.  I  also  destroyed  a  very  large  rack-heap 
Just  below  Lind  Grove  tliat  has  been  a  great  deal  of  trouble  to  the  steamboats. 

The  steamer  Lind  Grove  passed  up  the  bayou  on  the  27th  of  November.  She  went 
up  the  bayou  as  far  as  Poplar  Hlul}.  On  her  return  she  had  on  board  800  bales  of 
cotton.  On  her  return  up  the  bayou,  the  second  trip,  I  went  on  board  and  had  a  talk 
with  the  captain.  He  was  very  mucn  pleased  with  the  work  that  had  been  done,  and 
had  no  trouble  in  navigating  the  bayou  where  I  had  worked  over,  and  he  seemed  to 
be  very  sorry  that  I  could  not  get  any  further  down  the  bayou,  but  said  that  the 
water  was  too  high  at  present  to  do  much  good ;  he  would  like  very  much  to  see  the 
work  continue  next  season.  • 

I  received  instructions  from  you  on  the  1st  of  December  to  discontinue  work  on  the 
bayou,  and  make  arrangements  to  store  all  the  property  at  Lind  Grove,  and  leave  the 
boat  with  somebody.  I  made  arrangements  with  Mr.  R.  M.  Hardy  to  take  care  of 
boat  and  property  for  $15  a  month. 

I  left  Lind  Grove  December  4,  and  arrived  at  Memphis  December  7,  and  reported  at 
your  office  according  to  instructions. 

I  remain,  very  respectfully,  your  obedient  servant, 

R.  M.  Spicer. 

Capt.  A.  M.  Miller, 

Corps  of  Engineers,  U,  8.  A, 


R  15- 

IMPROVEMENT  OF  TENSAS  RIVER,  LOUISIANA. 

I  assumed  charge  of  this  work  June  30,  1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  Adjutant-General's 
Office,  Washington,  D.  C,  May  31,  1882,  relieving  Maj.  W.  H.  H.  Ben- 
yaurd,  Corps  of  Engineers,  United  States  Army. 

The  improvement  of  this  stream  was  commenced  in  September,  1881, 
and  continued  during  that  season,  and  consisted  in  removing  obstruc- 
tions from  the  bed  and  banks  of  the  sStream. 

No  further  appropriation  having  been  made  for  this  work,  it  was  dis- 
continued. 

The  esthnated  cost  of  this  improvement  was  |23,000. 

The  former  appropriation  was: 

By  act  approved  March  3,  1881,  |3,000. 

With  the  amount  asked  for  for  the  fiscal  year  ending  June- 30, 1886, 
it  is  proposed  to  continue  the  improvement  as  heretofore. 

COMMERCIAL   STATISTICS. 

8,000  bales  of  cottoD,  valued  at $400,000 

3,00J  tons  of  cotton  seed ^ 30,000 

MiscellaneoQs  products,  &c : 10,000 

Value  of  up  freights,  &c 200,000 

Total - 640,000 

Money  statement 

Amount  (estimated)  required  for  completion  of  existing  project $20, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  3(V  1885 .     ID,  000  00 
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Ri6. 
IMPROVEMENT  OP  B(EUF  RIVER,  LOUIBIANA. 

I  afisnmed  charge  of  this  work  Jnne  30, 1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  Adjutant-GeneraPs 
Office,  Washington,  D.  C,  May  31, 188^,  relieving  M^.  W.  H.  H.  Ben- 
yaard,  Cori>8  of  Engineers,  United  States  Army. 

The  improvement  of  this  stream,  which  consists  in  the  removal  of 
snags,  leaning  timber,  and  other  obstructions  to  navigation,  was  con- 
tinued daring  the  past  season.  A  flat-boat  was  built  at  Bay  ville.  La., 
and  equipped  with  the  necessary  outfit.  Work  was  commenced  Sep- 
tember 9,  and  was  carried  on  down-stream  until  December  20,  when 
the  party  was  withdrawn  from  the  stream. 

During  the  season  the  following  work  was  accomplished : 

NumbeT  of  trees  cat 1,5S0 

Knmber  of  trees  deadened 2,458 

Namber  of  snags  cut 363 

liamberofstQmpe  removed 310 

Knmber  of  logs  removed 410 

Kamberofnck-beaxra  destroyed 3 

During  the  coming  season  no  work  will  be  done,  no  appropriation 
having  b«en  made  for  carrying  on  the  same.  With  the  appropriation 
asked  for  for  the  fiscal  year  ending  J.une  30, 1885,  it  is  proposed  to  con- 
tinoe  the  improvement  as  heretofore. 

The  estimated  cost  of  this  improvement  was  $20,000. 

The  former  appropriations  are: 

By  set  spproved  March  3,  I8dl $5,000 

By  act  passed  Auflrnst  2, 1882 5,000 

Amoant  expended  to  June  30,  1882 5, 000 

COMMEBCIAL  STATISTICS. 

4,500  bs]es  of  cotton,  valued  at $225,000 

2,000  tons  of  cotton-seed 20,000 

Miecellaneoaa  products,  &c 20,000 

Taliie  of  letarn  freighta,  &c 100, 000 

Total 365,000 

Since  the  improvement  of  this  stream  has  been  commenced,  the  rates 
of  insurance  on  freight,  below  and  up  to  Point  Jefferson,  have  been 
rednced  from  1 J  to  seven-eighths  per  cent.,  a  difference  of  one-fourth  per 
<»nt 

Money  statement 

•Amount  appropriated  by  act  passed  August  2,  18^2 $5. 000  00 

^nly  1, 18SJ,  amount  expended  during  fiscal  year 4, 743  99 

July  1,1^3,  amount  available 256  01 

Anionnt  (eetimated)  required  for  completion  of  existing  project 10, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  10, 000  00 


R  17. 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

I  asanmed  charge  of  this  work  June  30, 1882,  by  virtue  of  Special 
Orders  No.  125,  paragrat)h  2,  War  Department,  Adjntant-GeneraPs  Of- 
fice, Washington,  D.  0.,  May  31,  1882,  relieving  Maj.  W.  H.  H.  Ben- 
jaurd.  Corps  of  Engineers,  United  States  Army. 
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This  improvement  was  commenced  in  1872,  and  the  project,  which 
contemplated  the  catting  out  and  dredging  a  channel  tbroagU  the  lakes 
and  bayou,  was  completed  in  1880.  This  gave  good  high-water  naviga- 
tion from  Red  River,  in  Louisiana,  to  Jefferson,  Tex. 

As  has  been  stated  in  previous  reports,  should  further  improvements 
be  desired  it  would  require  extensive  works,  the  project  recommended 
being  to  construct  a  dam  across  the  lakes  at  Albany  Point,  and  make 
a  cut  through  to  Red  River,  the  estimated  cost  of  which  was  $372,580. 
This  would  give  navigable  water  to  Jefferson  nearly  all  the  year  round, 
and,  besides,  would  greatly  benefit  the  navigation  of  Red  River  in  the 
vicinity  of  Shreveport.  If  the  work  should  be  once  begun,  the  estimated 
cost  of  the  improvement  should  be  made  available  in  one  appropriation 
for  the  successful  execution  of  this  work. 

No  appropriation  has  been  made  therefor. 

No  actual  work  in  the  way  of  improvement  was  carried  on.  The  prop- 
erty was  placed  in  charge  of  watchmen,  and  the  dredge-boat  belonging 
to  this  work  was  used  at  mouth  of  Red  River. 

The  former  appropriations  are  as  follows : 

By  act  approved  June  10, 1872 $10,000 

By  act  approved  March  3, 1873 50,000 

By  act  approved  August  14, 1876 .' 13,000 

By  act  approved  June  18, 1878 15.000 

By  act  approved  March  3, 1879 6,000 

Amount  expended  to  June  30, 1882,191,415.42. 

COMMERCIAL   STATISTICS. 

JeflTerson  is  the  principal  distributing  city  for  Cypress  Bayou,  and  is 
situated  at  the  head  of  navigation. 

It  is  estimated  that  100,000  bales  of  cotton  will  be  received  and  handled 
there  this  season,  which  shows  a  considerable  increase  since  1880,  when 
the  receipts  were  60,000  bales.  One-half  of  the  cotton  received  is  for- 
warded by  water  to  New  Orleans. 

A  new  cotton -seed  oil  mill  has  recently  been  built,  and  has  received 
610  tons  of  seed  by  water  and  3,620  tons  by  rail.  Seven  hundred  tons 
of  cake  and  meal  and  1,500  barrels  of  oil  were  shipped. 

A  new  steamboat  company  is  being  formed  to  charter  and  build  steam- 
boats to  rut)  between  Jefferson  and  New  Orleans. 

Money  statement. 

July  1, 1882,  amount  available |2,584  58 

July  1, 1883,  amount  ezpendeid  during  fiscal  year,  ezcIuBive  of  outstanding 

liabilities  July  1,  1882 845  78 

July  1,  1883,  amount  available 1,738  8« 


Ri8. 

WATER  GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIBU 

TARIES. 

I  assumed  charge  of  this  work  June  30, 1882,  by  virtue  of  Special 
Orders  No.  125,  paragraph  2,  War  Department,  Adjutant-General's  Office, 
Washington,  D.  C,  May  31,  1882,  relieving  Maj.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  United  States  Army. 

Observations  were  continued  at  all  the  gauges  during  the  year. 
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Bepairs  were  made  to  those  at  Nashville,  TenD.,  Alexandria,  La.,  and 
Garrollton,  La. 

The  following  gauges  were  tested  and  inspected :  Jacksonport,  Ark., 
Little  Sock,  Ark.,  Alexandria,  La.,  Garrollton,  La.,  Baton  Rouge,  La., 
and  Red  Blver  Landing,  La.  It  was  the  intention  to  have  all  the  gauges 
tested  and  inspected,  but  owing  to  the  fact  that  no  provision  was  made 
for  the  gauges  for  the  coming  fiscal  year  the  idea  was  abandoned. 

The  bulletin  boards,  recording  each  morning  the  stage  of  water,  for 
the  benefit  of  passing  boats,  were  also  continued.  Records  of  the  daily 
readings  of  the  gauges  were  furnished  the  Mississippi  River  Commis- 
sion. 

Hydrographs  of  all  the  gauges  were  made,  but  retained  in  the  office. 

The  following  table  gives  a  comparison  of  the  flood  of  this  year,  with 
the  highest  water  previously  recorded  at  the  different  stations.  As  will 
be  seen,  the  flood  exceeded  the  highest  previously  known  at  several 
stations: 


StatioiiB. 


Cairo 

Hflnphia 

H»ku 

If  ootk  of  White  Birer 

UkePivfUeBfie 

Vicksbarg 

Sateha  

Bad  Eirer  Irfundine. . .  - 

CwwUtoir. 

StbtLodt 

LM'iTiOe  (upper) 

loaiinDe  (lower) 

rortLnTnw«rtli 

NvbTilW 

lortoee 

faekioBpert , 

Iita«£oek 

AlenDdrift 


Hifshest  water 
previooBly 
recorded. 


mghert  water  of 
1883  to  Jane  30. 


Tear. 


1982 
1882 
1882 
1882 
1862 
1882 
1862 
1882 
1874 
1862 
1844 
1882 
1832 
1867 
1882 
1P67 
1867 
1857 
1866 


GaoKe 
reading. 


Fwt. 
61.87 
85.15 
47.20 
48.40 
40.87 
61.10 
60.30 
4&50 
86.16 
15.00 
41.30 
40.76 
67.60 
22.06 
65.80  i 
31.08 
82.83  • 
81.00  I 
86.46  ; 


Date. 

Feb. 

27 

Mar. 

6 

Mar. 

8 

Mar. 

Mar. 

11 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Jane 

26 

Feb. 

16 

Feb. 

16 

June  27  | 

Feb. 

14 

Jan. 

28 

Feb. 

19 

Feb. 

19 

Mar. 

27 

GaiMce 
reading. 


F0€L 
52.17 
34.77 
46.90 
4a  00 
86.47 
43.80 
44.00 
45.20 
36.08 
16.40 
84.80 
43.80 
70.10 
21.80 
41.60 
20.30 
32.00 
25.80 
25.46 


Mi 

M  ►  C 


a30 

-*0.38 

-  0.30 

-  0.40 

-  4.40 
~  7.30 

-  6.30 
~  3.80 

-  1.07 

-  0.50 

-  6.69 
3.04 
2.60 

~  0.26 
-13.70 
~ia78 

-  0.88 

-  &20 
-ILOl 


•The  minna  aign  denotes  that  water  waa  below  preTiooa  highest  reeord. 

Copies  of  the  gauge  records  at  all  the  stations  for  the  year  are  trans- 
mitted herewith. 

Daring  the  coming  fiscal  year  the  gauge  readings  will  be  continued 
lutil  the  appropriation  is  exhausted. 

Id  accordance  with  the  joint  resolution  approved  February  21, 1871, 
the  sum  of  $5,000  was  to  be  appropriated  annually  for  the  gauges. 

Money  statement. 


JnJy  1, 18©,  amount  available $759  29 

Anoont  appropriated  by  act  passed  Angost  2,  1882 5,000  00 

5, 759  29 
Jvlj  1, 1883,  amount  expended  daring  fiscal  year,  exclnsive  of  outstanding 

UabUitiee  Jaly  1, 1882 3,897  35 

Jnly  1, 1883,  amount  available 1,861  94 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1685 .  5, 000  00 
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KEMOVING  SNAGS,  ETC.,  FROM  THE  ARKANSAS  RIVER— IMPROVEMENT 
OF  ARKANSAS  RIVER  BETWEEN  FORT  SMITH  AND  WICHITA  AND  AT 
PINE  BLUFF;  AND  OF  RIVERS  SAINT  FRANCIS,  WHITE,  L'ANGUILLE, 
FOURCHE  LE  FfeVE,  SALINE,  BLACK,  AND  CURRENT,  IN  ARKANSAS  AND 
MISSOURI. 


REPOET  OF  CAPTAIN  THOMAS  H,  HANDBURT,  CORPS  OF  ENGiyEERS, 
OFFICEB  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  BemoTing  snAgs,  &c.,  from  •  Arkansas 

Hirer,  Arkansas. 

2.  WMte  and  Saint  Francis  rivers,  Arkan- 

aifl. 

3.  AckaosasRiver  at  Pine  Bluf^  Arkansas. 

4.  ArkansM  River  between  Fort  Smith, 

Aikansas,  and  Wichita,  Kansas. 
b.  White  River  between  Jacksonport  and 
BnlCilo  Shoals,  Arkansas. 


6.  White  River  above    Buffalo  Shoals, 

Arkansas. 

7.  L'Anguille  River,  Arkansas. 

8.  Foarche  Le  F^ve  Rivei,  Arkansas. 

9.  Black  River,  Arkansas. 

10.  Black  River,  Arkansas  and  Missouri. 

11.  Saline  River,  Arkansas. 

12.  Current  River,  Missouri  and  Arkansas. 


United  States  Engineer  Office, 

LiUle  Rock,  Ark.,  July  11,  1883. 
Ge!ISBAL  :  I  have  the  honor  to  transmit  herewith  mj  annnal  reports 
upon  the  works  of  river  and  harbor  improvements  under  my  charge  for 
the  fiscal  year  ending  Jane  30,  1883. 

Very  respectfully,  your  obedient  servant, 

Thos.  H,  Handbury, 


Brig.  Gen.  H.  G.  Wright, 
Chief  of  JBngineerSj  U.  8.  A. 


Captain^  Corps  of  JEngineers. 


S  I. 

REMOVING   SNAGS,  WRECKS,  ETC.,   FROM   THE  ARKANSAS    RIVER,    AR- 
KANSAS. 

This  work  was  carried  on  during  the  year  by  the  snag-boats  G.  B. 
Beese  and  Wichita,  between  Fort  Smith,  Ark.,  and  the  mouth  of  the 
river. 

The  Beese  commenced  operations  about  the  middle  of  July  and  con- 
tinued until  the  end  of  August*  At  this  date  she  was  withdrawn  for 
two  months,  September  and  October,  for  work  upon  the  White  River. 
On  the  1st  of  ^November  she  returned  again  to  the  Arkansas  Biver,  and 
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worked  until  the  end  of  January,  1883,  making  in  all  four  and  a  half 
months  for  the  season's  work  in  this  river. 

Five  hundred  and  eighty -four  snags,  weighing  in  the  aggregate  about 
5,860  tons,  and  five  drift  piles,  were  removed.  Seven  hundred  and 
eighty-six  trees,  growing  along  caving  banks,  were  cut  down  to  prevent 
their  falling  into  the  river  and  forming  obstructions  to  navigation.    • 

The  Wichita  commenced  operations  in  this  reach  of  the  river  October 
1,  and  continued  until  the  end  of  December.  Seven  hundred  and  three 
snags,  weighing  about  2,200  tons,  and  eight  drift  piles  were  removed. 

The  two  boats  during  the  season  removed  one  thousand  two  hundred 
and  eighty-seven  snags  and  twelve  drift  piles. 

The  commerce  of  the  river,  during  this  season,  so  far  as  I  have  been 
able  to  ascertain  from  data  furnished  me  by  steamboatmen,  is  repre- 
sented by  about  70,000  bale«  of  cotton  and  75,000  tons  of  other  freight, 
merchandise,  cotton-seed,  &c. 

In  my  repoi-t  of  last  year,  published  in  the  Chief  of  Engineers'  Ee- 
port,  page  1571,  an  estimate  of  $21,000  was  made  for  continuing  the 
survey  of  the  Arkansas  River  from  Little  Rock,  Ark.,  to  its  mouth. 
This  report  is  respectfully  referred  to  and  the  estimate  again  renewed. 

ESTIMATE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

Working  expenses  of  snag-boats,  inclading  current  repairs,  12  months,  at 

$3,000  per  month |36,000 

For  continuing  survey  of  Arkansas  River,  from  Little  Kock,  Ark.,  to  its 
mouth 21,000 

Total 57,000 

Money  statement 

July  1,1882,  amount  available |4,356  41 

Amount  appropriated  by  act  passed  Angnst  2,  1882 35,000  00 

39,356  41 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 21,213  98 

July  1, 1883,  amount  available 18,143  13 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1885.  57,000  00 


S2. 

IMPROVEMENT  OP  WHITE  AND  SAINT  FRANCIS  RIVERS,  ARKANSAS. 

Operations  under  the  appropriation  for  these  two  rivers  were  confined 
to  the  removal  of  snags,  overhanging  trees,  and  other  obstrnctions  to 
navigation. 

On  the  Ist  of  September  the  snag-boat  C.  B.  Eeese  was  withdrawn 
from  the  Arkansas  River,  and  during  this  month  and  October  worked 
upon  the  White  between  its  mouth  and  Jacksonport,  Ark.  The  snag- 
boat  J.  R.  Meigs,  which  was  designed  for  work  upon  this  and  other 
western  rivers,  was  on  the  15th  of  September  transferred  to  Maj.  A.  M. 
Miller,  for  work  upon  the  rivers  in  his  charge. 

During  the  two  months  in  which  the  Reese  worked  in  the  White 
Siver,  three  hundred   and  two  snags,  aggregating  about  2,300  tons 
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weight,  aud  six  drift  piles  were  removed;  one  thousand  three  hundred 
and  eighteen  trees  were  cat  down  to  prevent  their  falling  into  the  river 
and  forming  obstructions  to  navigation. 

Work  on  the  Saint  Francis  Biver  was  commenced  on  the  20th  of  Sep- 
tember and  carried  on  nntil  the  end  of  December. 

The  manner  of  carrying  on  operations  here  was  the  same  as  during 
last  season.  A  suitable  outfit  was  chartered  and  a  crew  hired.  The 
reach  of  river  worked  over  extended  from  Wittsburg  down  through 
the  cut-oflf  to  the  mouth  of  "Old  River,"  a  distance  of  65  miles.  In 
this  reach  five  hundred  and  sixty-two  snags  and  three  dritit  piles  were 
removed,  and  eight  hundred  and  sixty-six  trees  deadened. 

These  two  rivers  being  entirely  dissimilar  in  character,  a  plant  that 
would  be  suitable  for  economical  work  in  one  would  not  be  adapted  to 
the  other.  It  is  suggested  that  a  separate  appropriation  be  hereafter 
made  for  each. 

With  the  snag-boat  now  provided  the  necessary  snagging  work  upon 
the  White  Biver  as  high  up  as  Jacksonport  coald  be  economically  done. 
This  outfit  is  too  large  for  the  work  upon  the  Saint  Francis.  Experience 
has  shown  that  a  strongly-built  decked  scow,  drawing  from  10  to  12 
inches  of  water,  supplied  with  suitable  appliances  for  removing  obstruc- 
tions, and  with  accommodations  for  the  working  party,  is  the  most 
economical  and  useful  outfit  that  could  be  provided.  Such  an  outfit 
would  cost  ^bout  $4,000.  Its  running  expenses  would  be  about  $1,500 
per  month,  and  it  could  be  worked  to  advantage  for  about  8  months  in 
the  year. 

I  am  informed  that  during  this  season  20,000  bales  of  cotton,  30,000 
sacks  of  seed,  1,000,000  feet  of  walnut  lumber,  1,000  sacks  of  corn,  be- 
sides stocky  shingles,  &c.,  were  brought  out  of  the  Saint  Francis  Kiver. 
The  value  of  the  miscellaneous  produce,  dry  goods,  &c.,  that  have  been 
taken  into  that  country  is  estimated  at  about  $200,000. 

ESTIMATE   FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1885. 

White  River  below  Jacksouport,  Ark. : 
Working  expenses  of  snag-boats,  including  incidental  repairs,  6  months,  at 

$3,000  per  month |18,000 

Expenses  in  ordinary  and  general  repairs 2,000 

20,000 
Saint  Francis  River,  Arkansas: 

Outfit $4,000 

Working  expenses  of  same,  H  months,  at  |1,500  per  month 12, 000 

16. 000 

36, 000 
Total  amount  of  appropriations 154,000 

Money  statement. 

July  1,  1882,  amount  available $505  64 

Amount  appropriated  by  act  passed  August  2,  1882 12, 000  00 

12,505  64 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  188;^ _ 9,:U>3  68 

July  1, 1883,  amount  available .\ 3  141  96 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  36, 000  00 
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S3. 

IMPROVEMENT  OF  ARKANSAS*  RIVER  AT  PINE  BLUFF,  ARKANSAS. 

In  my  report  of  last  year  concerning  the  progress  of  this  work,  I  re- 
ported that  an  anexpected  ri^e  in  the  river,  coming  when  the  graded 
portion  of  the  bank  and  revetment  were  in  an  incomplete  condition, 
caused  considerable  damage  to  the  work  that  was  being  carried  on  in 
Yell's  Bend,  about  2  miles  above  Pine  Bluff.  This  is  the  upper  side  of 
a  narrow  neck  where  a  cut-off  is  threatened  which  will  do  great  injury 
to  the  navigation  of  the  river  and  leave  Pine  Bluff  several  miles  from  a 
steamboat  landing. 

It  was  necessary  at  that  time  to  suspend  operations  for  want  of  the 
necessary  funds.  This  was  exceedingly  unfortunate,  as  the  situation 
and  the  character  of  the  work  were  such  that  if  a  break  was  not  at 
once  repaired  the  whole  of  the  season's  work  was  liable  to  be  damaged. 

As  soon  after  the  new  appropriation  was  made  available  as  the  neces- 
sary repairs  to  the  plant  could  be  completed,  the  repairs  to  the  dike 
were  made,  and  those  in  the  revetment  commenced.  It  was  found  neces- 
sary to  regrade  3,000  feet  of  this  bank.  Two  thotisand  four  hundred 
feet  of  this  was  protected  by  a  low- water  protection  extending  80  feet 
from  the  bank.  One  thousand  feet  of  high-water  protection  was  put 
in  place.  This  connects  with  the  low-water  protection  and  extends  60 
feet  up  the  graded  bank.  This  protection  i.^  made  of  brush,  interwoven 
into  the  meshes  of  a  wire  net,  the  same  essentially  as  has  heretofore 
been  used  upon  this  work.  Before  the  remaining  portion  of  the  graded 
bank  could  be  protected  in  this  manner,  it  became  necessary  by  reason 
of  the  low  state  of  funds  available,  and  the  failure  of  Congress  to  make 
appropriation  for  continuing  the  work,  to  suspend  operations.  This 
was  again  unfortunate,  for  the  work  is  left  in  an  incomplete  state,  ex- 
posed to  the  destructive  action  of  the  high  waters  of  the  river.  In  this, 
as  in  all  other  cases  of  river  improvement  where  the  means  employed 
to  accomplish  a  desired  result  are  of  necessity  frail  and  of  slight  dura- 
bility, the  only  true  economy  in  carrying  on  the  work  is  to  have  all  the 
funds  necessary  at  command  and  push  it  to  a  speedy  conclusion. 

Total  amonnt  of  appropriations $68, 060 

Money  statement 

July  1,  1882,  amount  available .* $1,809  01 

Amount  appropriated  by  act  passed  August  2,  1882 20, 000  00 

21,809  01 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liablUties  July  1,  1882 19,755  18 

July  1,  1883,  amount  available 2,053  83 

Amount  that  can  be  profitably'expended  in  fiscal  year  ending  June  30, 1885.  32. 000  00 


S4. 

IMPROVEMENT  OF  ARKANSAS  RIVER  BETWEEN  FORT  SMITH,  ARKANSAS, 
AND  WICHITA,  KANSAS. 

The  work  during  the  season  on  this  portion  of  the  Arkansas  Eiver  was 
confined  to  the  snagging  operations  of  the  snag-boat  Wichita.    Her 
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operations  commenced  on  the  Ist  of  Jaly  and  were  carried  on  antil  the 
end  of  September  over  that  reach  of  the  river  lying  between  Fort 
Smith,  Ark.,  and  the  mouth  of  the  Grand  River,  Indian  Territory. 

Dnring  this  time  seven  hundred  and  nine  snags,  weighing  in  the  ag- 
gregate 1,350  tons,  and  twenty  drift  piles  were  removed,  three  hundred 
and  thirty-eight  trees  were  cut  down,  and  two  hundred  and  six  deadened, 
to  prevent  them  falling  into  the  river  and  forming  obstructions  to  navi- 
gation. The  work  done  was  a  very  great  benefit  to  the  commerce  of 
this  portion  of  the  river.  On  the  1st  of  October,  the  Wichita  left  this 
locality  and  worked  during  the  remainder  of  the  season  between  Fort 
Smith  and  the  month  of  the  river. 

It  is  prox)08ed  during  the  coming  season  to  continue  the  snagging 
operations,  and  also  to  remove  some  gravel  shoals  and  ledges  of  rocks 
that  are  troublesome  to  navigation  during  the  low-water  season. 

I  have  been  unable  to  get  any  recent  reliable  data  as  to  the  amount 
of  river  commerce  in  the  Indian  Territory  other  than  that  during  this 
season  the  amount  has  increased  very  much  over  that  of  last. 

Total  amount  of  appropriations $79,000 

Money  statement 

July  1,18^,  amount  available |8,622  84 

Amount  appropriated  by  act  passed  Angnst  2»  1882 20,000  00 

28,622  84 
July  1,1883,  amount  expended  dnrins  fiscal  year,  exclusiye  of  outstanding 
liabilities  July  1, 1882 7,051  83 

July  1,1883,  amount  available 21,671  01 

Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  30, 1885.  30, 000  00 


S5. 

IMPBOVEMENT  OF  WHITE   RIVER  BETWEEN  JACKSONPORT  AND  BUF- 
FALO SHOALi,  ARKANSAS. 

A  small  party  was  at  work  upon  this  reach  of  the  White  Eiver  froiii 
about  the  middle  of  August  to  the  middle  of  November.  During  this 
time  one  hondred  and  two  snags  and  one  thousand  five  hundred  and 
forty-one  overhanging  trees  were  removed.  A  brush  and  gravel  dam 
294  feet  lon^  was  put  in  the  bed  of  the  river  near  Bell's  Point  for  the 
purpose  of  improving  a  very  bad  shoal  that  had  formed  at  that  point. 
The  work  resulted  in  great  relief  to  navigation. 

The  amount  done  was  not  as  satisfactory  as  desired,  owing  to  the  fact 
that  the  season  was  well  advanced  before  commencing,  and  local  rains 
kept  the  river  at  an  unfavorable  stage  for  doing  such  work  as  the  pro- 
ject calls  for.  It  is  proposed  to  spend  the  fands  now  available  during 
the  coming  season  in  improving  shoals  and  removing  snags  and  other 
obstructioDS  to  navigation. 

Improvements  of  this  character  can,  of  course,  give  but  temporary 
reUef,  and  must,  from  time  to  time,  be  renewed.  With  the  increased 
development  of  the  natural  resources  of  the  country,  the  call  for  a  more 
permanent  improvement  of  this  river  becomes  more  urgent,  and  it  be- 
comes necessary  to  take  steps  having  this  object  in  view.  As  yet  there 
is  no  instrumental  survey  of  this  river  of  sufficient  accuracy  to  be  used 
546&— B  83 74 
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as  a  basis  for  plans  for  sach  improvements  as  are  necessary.  The  most 
that  has  been  done  in  this  direction  is  the  result  of  hasty  reconnaissances 
and  one  or  two  surveys  of  isolated  localities  made  for  special  purposes. 

In  view  of  the  necessity  which  must  soon  arise  for  a  more  x>ermanent 
improvement  of  this  river,  it  is  suggested  that  steps  be  at  once  taken 
to  collect  the  necessary  data  for  an  intelligent  and  comprehensive  solu- 
tion of  the  problem.  The  first  and  most  important  requisite  is  an  ac- 
curate map,  made  from  a  careful  instrumental  survey,  which  will  show 
all  the  features  of  the  river  and  the  country  on  its  borders.  The  im- 
provement should  comprehend  all  that  portion  of  the  river  between  its 
mouth  and  the  head  of  navigation,  or  the  point  that  can  be  made  the 
head  within  reasonable  limits  of  expense.  This  distance  is  estimated 
to  be  about  600  miles.  The  cost  of  a  survey  such  as  is  desired  would 
be  about  $80  per  mile,  or  say  $60,000  for  the  whole  distance.  Of  this, 
$25,000  could  be  profitably  expended  in  one  season. 

The  commerce  of  this  portion  of  the  river  during  this  season  is  rep- 
resented approximately  by  20,000  bales  of  cotton,  1,000  tons  of  cotton- 
seed, 5,000  tons  of  general  merchandise,  besides  large  quantities  of  com, 
ores  of  different  kind,  and  various  other  commodities. 

ESTIMATE  FOE  THE  FISCAL  TEAR  ENDING  JUNE  30,  1885. 

Continuing  work  according  to  the  present  pian  of  improvement,  improving 

shoals,  removinir  snags,  &o $20,000 

Survey  of  White  Kiver  from  Forsyth,  Mo.,  to  its  mouth 25, 000 

Money  iftatement 

July  1,  1882,  amount  available |2,265  68 

Amount  appropriated  by  act  passed  August  2,  1882 6, 000  00 

8,265  68 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 2,146  80 

July  1,  1883,  amount  available 6,118  88 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    45, 000  00 


S6. 
IMPROVEMENT  OF  WHITE  RIVER  ABOVE  BUFFALO  SHOALS,  ARKANSAS. 

Owing  to  the  late  date  at  which  the  appropriation  of  1882  for  this 
work  became  available,  and  to  the  unfavorable  stage  of  water  thas  far 
daring  the  year,  it  was  thought  best  not  to  renew  operations  on  this 
work.  It  was  hoped  that  by  additional  appropriation  the  amount  of 
fonds  available  wonld  be  so  increased  that  the  work  could  be  commenced 
upon  a  more  extensive  scale,  and  pushed  forward  to  better  advantage. 
No  work  has  been  done  since  the  date  of  my  last  report,  excepting  such 
as  was  necessary  for  the  care  of  the  property  pertaining  to  this  improve- 
ment. 

With  the  fiinds  now  available,  it  is  proposed  to  remove  some  obstruc- 
tions yet  remaining  at  Buffalo  Shoals,  so  as  to  get  the  same  depth  of  water 
there  as  above,  to  repair  the  wing-dams,  which  have  been  more  or  less 
damaged  by  high  water  since  their  construction,  and  to  continue  the 
work  of  improvement  up  the  river,  in  accordance  with  the  project  ap- 
proved as  far  as  the  funds  will  suffice. 
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The  work  done  has  given  satisfaction  to  the  river  men,  and  has  mate- 
rially increase  the  amount  of  their  business  in  this  locality.  What  the 
amount  of  this  business  is  I  have  been  unable  to  ascertain. 

There  is  in  this  region  a  large  tract  of  fertile  country,  to  which  no 
railroad  has  yet  penetrated.  It  is  very  much  in  need  of  an  outlet,  and 
every  improvement  of  the  navigation  of  the  river  results  greatly  to  their 
benefit. 

Total  amoaat  of  appropriatioiiB 1:24,000 

Money  statement 

July  1,  l«^,  amount  avUable $1,652  84 

Amount  appropriated  by  act  passed  August  2, 1882 4,000  00 

5,  652  64 
July  1, 1883,  amount  expended  during  fiscal  year  excInsiTe  of  outstanding 
liabiUtiea  July  1, 1882 120  00 

July  ly  1883,  amount  available 5,  532  84 

Amount  (estimated)  reauired  for  completion  of  existing  project 32,  600  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1885.     12, 000  00 


IMPROVEMENT  OP  L'ANGUILLE   RIVER,  ARKANSAS. 

No  work  was  done  upon  this  stream  during  the  year. 

It  is  proposed  to  expend  the  funds  yet  available  for  this  improvement 
in  removing  snags,  overhanging  trees,  and  other  obstructions  to  navi- 
gation as  occasion  may  require. 

Total  amount  of  appropriationa (17,000 

Money  statement 

July  1,  la^,  amount  available |3,149  47 

July  1, 1883,  amount  available 3,149  47 


S  8. 
IMPROVEMENT  OF  FOURCHE  LE  FllVE  RIVER,  ARKANSAS. 

Early  in  September  the  work  of  removing  snags,  logs,  and  over- 
hanging trees  that  impede  navigation  in  this  stream  was  resumed.    A 
smaU  steamer  was  chartered  and  supplied  with  the  necessary  outfit.    A 
crew  was  hired  and  work  commenced  at  the  mouth  of  the  river.    It 
was  carried  on  up-stream  as  far  as  Harrison  Shoals,  a  distance  of  60 
miles. 
This  reach  of  the  river  is  the  same  that  was  worked  over  last  season. 
The  na\igable  portion  of  this  stream  lies  between  its  mouth  and 
Perryville,  ^  miles  above.    Occasionally  on  extreme  high  water  a  boat 
goes  to  Harrison  Shoals.    Any  improvement  above  this  point  would  only 
be  for  the  benefit  of  flat-boat  navigation  or  to  facilitate  the  rafting  of  logs 
and  rulroad  ties*    That  portion  of  the  river  that  has  been  improved  is 
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now  reported  to  be  in  very  good  condition.  Whenever  there  is  suffi- 
cient water  the  boats  have  no  difficulty  in  naWgatiug  it.  The  improve- 
ment has  been  of  great  benefit  to  the  settlers  in  the  valley  of  the  stream. 

From  September  1  until  the  operations  of  the  season  closed  early  in 
December,  ninety  snags  were  removed,  fourteen  thousand  four  hundred 
and  twelve  overhanging  trees  cut  down,  and  twelve  thousand  trees  dead- 
ened along  the  banks. 

During  the  last  season  about  2,000  bales  of  cotton,  100  tons  of  cotton- 
seed, and  500  tons  of  general  merchandise  and  produce  were  trans- 
ported upon  this  river. 

Should  it  be  deemed  advisable  to  continue  the  improvement  of  this 
gtream  above  Harrison  Shoals,  $10,000  could  be  expended  thereon  dur- 
ing the  coming  fiscal  year. 

Total  amount  appropriated $21,000 

Money  statement. 

July  1, 1882,  amount  available $101  85 

Amount  appropriated  by  act  passed  August  2)  1882 4,000  00 

4, 101  58 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 4,101  d5 


S  g. 

IMPROVEMENT  OF  BLACK  RIVEE,  ARKANSAS. 

At  the  beginning  of  the  fiscal  year  there  was  a  small  balance  of  9B10.66 
of  this  appropriation  available.  This  being  too  small  an  amount  with 
which  to  commence  any  independent  operations,  it  was  thoaght  best  to 
hold  it  until  the  party  working  above  the  Arkansas  line  on  this  river 
under  the  appropriation  for  Bltk^k  Eiver,  Arkansas  and  Missouri,  should 
work  down  within  the  limits  and  then  devote  it  to  defraying  the  ex- 
penses of  this  party.  The  party  has  not  reached  the  limit  yet.  The 
balance  remains  substantialiy  as  it  was.  The  estimate  for  further  work 
upon  this  part  of  the  river  is  included  in  that  submitted  under  the  head 
of  <<  Black  Biver,  Arkansas  and  MissourL'' 

Money  statement 

July  1,  1882,  amount  available $810  66 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1882 17  50 

July  1,1883,  amount  available 793  16 


S  10. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

This  work  has  for  its  object  the  removal  of  shoals,  overhanging  trees, 
snags,  &c.,  which  obstruct  navigation  in  this  river  both  in  the  States  of 
Arkansas  and  Missouri.  It  was  commenced  at  Poplar  Bluff,  Missouri, 
and  has  now  been  carried  on  during  two  seasons.  It  is  performed  by 
hired  labor,  using  appliances  that  have  been  purchased  from  the  appro- 
priation. 
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At  the  end  of  last  season  the  work  had  progressed  from  the  place  of 
beginning  down-stream,  a  distance  of  20  miles.  The  work  of  this  sec^ 
son  was  commenced  September  21,  at  Poplar  Blaff,  Mo.,  and  some  addi- 
ti6nal  work  done  on  that  x>ortion  of  the  river  gone  over  last  season.  It 
was  continaed  down  for  a  distance  of  31  miles,  11  miles  below  where  it 
terminated  last  season.  At  the  end  of  December  the  cold  weather  and 
high  water  made  it  necessary  to  saspend  operations. 

During  the  season  one  thousand  one  hundred  and  seventy-five  snags 
and  five  thousand  three  hundred  and  eighty-six  trees  of  various  sizes 
were  removed.  Over  this  distance  of  31  miles,  which  before  this  work 
was  commenced  was  but  a  mass  of  snags  and  overhanging  trees,  there 
is  now  a  clear  river  that  can  be  navigated  at  all  times,  day  or  night. 

The  river  below  this  point  is  not  so  much  obstructed,  and  it  is  hoped 
that  in  future  operations  a  greater  number  of  miles  per  season  will  be 
cleared. 

The  Black  Biver  from  its  mouth  up  to  the  mouth  of  Current  Biver  is 
in  a  fair  navigable  state.  From  Poplar  Bluff  to  Current  Biver  the  dis- 
tance is  estimated  to  be  about  146  miles.  There  is  yet  115  miles  of  this 
from  which  obstructions  are  to  be  removed  in  order  that  it  may  be  said 
that  this  river  is  in  a  like  condition. 

The  character  of  the  banks  and  the  country  through  which  this  river 
flows  is  such  that  for  many  years  after  these  obstructions  are  removed, 
others  of  a  like  character  will  lake  their  places.  In  order  to  keep  the 
river  free  for  navigation  it  will  be  necessary  from  time  to  time  to  remove 
these. 

It  is  suggested  that  the  most  satisfactory  outfit  for  this  purpose  will 
be  a  light-^^ught  boat  supplied  with  propelling  power  and  the  neces- 
sary appliances  for  removing  snags  and  dredging  or  scraping  the  shoals 
where  necessary.  Snch  a  boat  would  find  constant  employment  in  the 
Black  Biver,  and  the  White  above  the  mouth  of  the  Black. 

With  the  funds  now  available  it  is  proposed  to  continue  the  work  on 
the  present  plan  as  far  as  they  will  sufiice. 

The  following  is  the  estimate  of  the  amount  of  funds  that  could  be 
profitably  expended  upon  the  Black  Biver  in  Arkansas  and  Missouri 
during  the  coming  fiscal  year : 

Odc  light-dranght  boat  and  outfit $15,000 

Expenses  of  operating  Bame  7  months,  at  $2,000  per  month 14,000 

Sepainaud  care  in  ordinary 1,000 

30, 000 

I  have  been  unable  to  obtain  reliable  data  as  to  the  amount  of  com- 
merce on  this  river  during  last  season.  Large  quantities  of  staves  have 
been  taken  out  of  the  country  bordering  on  the  upi>er  portion  and 
shipped  by  rail  at  Poplar  Blufi".  The  amount  of  cotton  and  other  pro- 
duce that  is  taken  from  the  lower  iwrtion  of  the  river  is  constantly  on 
the  increase. 

Total  amoaat  of  appropriations  for  this  rirer $31, 000 

Money  statement, 

Jnlyl,  1882,  amount  aTailable SH59  25 

Amount  appropriated  by  act  passed  August  2,  1882 10, 000  00 

10, 859  25 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 5,980  65 

July  1,1883,  amount  available 4,H78  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  30, 000  00 
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S  II. 

,      IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

itive  work  of  last  season  upon  this  stream  was  carried  on  be- 
ugust  22  and  December  9.  It  consisted  in  removing  snags, 
^rbanging  trees,  and  other  obstructions  of  like  character  to  the 
on  of  the  stream.  The  work  was  done  with  the  plant  already 
L  and  the  necessary  hired  labor.  It  was  commenced  at  Long- 
3  point  at  which  the  operations  of  the  season  before  ceased,  and 
ried  down  to  Godfrey's  Landing,  a  distance  of  about  50  miles, 
this  distance,  three  thousand  seven  hundred  and  seventy-two 
ging  trees,  five  hundred  and  fifty- four  snags  and  logs,  one  fish- 
[  dam,  one  large  pine  raft,  and  four  drift  piles  were  removed ; 
dred  and  fifty-six  trees,  also,  were  deadened. 
>tal  distance  that  has  been  worked  over  on  this  stream,  from 
nd,  the  place  of  beginning,  to  Godfrey's  Landing,  is  now  230 
aving  20  miles  yet  remaining  to  its  junction  with  the  Ouachita, 
are  now  two  railroad  bridges  across  this  stream  below  Big 
one  at  a  point  known  as  Hog's  Shoals,  about  4  miles  below 
s  Landing.  This  was  erected  by  the  Little  Rock,  Mississippi 
id  Texas  Railway  Company.  It  is  an  iron  draw,  190  feet  over 
3  pivot  pier  is  26  feet  in  diameter,  and  the  abutments  occupy  5 
I,  leaving  a  space  of  but  77  feet  in  the  clear  for  the  passage  of 
The  structure  is  about  4  feet  above  extreme  high  water,  and 
a  angle  of  about  10  degrees  with  the  direction  of  the  current, 
jr  is  at  Vamell's  Point,  about  8  miles  above  Mount  Elba.  This 
(ted  last  summer  by  the  Texas  and  Saint  Louis  Railway  Com- 
[t  is  a  single,  open,  wooden  bridge,  which  affords  no  means  of 
for  steamboats.    It  effectually  blockades  navigation  above  its 

nncipal  products  exported  from  the  counties  bordering  on  this 
.re  staves  and  cotton.  It  is  estimated  that  about  200,000  staves 
hipped  this  season.  About  10,000  bales  is  the  average  amount 
1  shipped  by  river  each  year. 

reposed,  as  the  necessary  funds  are  made  available,  to  continue 
IS  on  this  stream  as  heretofore  until  the  mouth  is  reached,  and 
remove  such  shoals  as,  at  the  navigable  stage  of  the  water, 
materially  with  navigation. 

unts  of  appropriations |16,500 

Btimate  for  improving  this  river 30, 151 

Money  statement 

?2,  amount  available $2,474  32 

[)propriated  by  act  passed  August  2,  1882 4,000  00 

6,474  32 
3,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
«  July  1,  1882 4,128  ^ 

^3,  amount  available 2,346  07 

stimated)  reqnired  for  completion  of  existing  project 17, 651  00 

at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     10, 000  00 
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S  12. 

IMPROVEMENT  OF  CURRENT  RIVER,  MISSOURI  AND  ARKANSAS. 

With  the  small  balance  of  $534.83  which  remained  available  for  this 
work  at  the  end  of  the  last  fiscal  year,  a  boat  and  crew  were  hired  for 
a  few  days  during  last  September  to  work  upon  this  stream.    During 
the  time  they  were  so  employed,  eighty-five  snags  were  removed  be- 
tween the  month  and  Shoemaker's  Landing. 
Total  amount  of  appropriations,  $7,000. 

Congress  having  omitted  this  item  from  the  river  and  harbor  bill  of 
1882,  it  is  assumed  that  a  farther  prosecution  of  this  work  is  not  at 
present  desired.    No  estimate  is  therefore  submitted. 

Money  statement 

July  1,  1882,  amoant  available |534  83 

July  1, 18c3,  artionnt  expended  during  fiscal  year,  exclnsive  of  outstanding 

liabilitiee  July  1,1882 534  83 
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IMPROVEMENT  OF  MISSISSIPPI  BIVER  BETWEEN  THE  MOUTHS  OP  THE 
ILLINOIS  AND  OHIO  RIVERS— IMPROVING  HARBOR  AND  MISSISSIPPI 
RIVER  AT  ALTON— MISSISSIPPI  RIVER  OPPOSITE  THE  CITY  OF  SAINT 
LOUIS,  AND  AT  OR  NEAR  CAPE  GIRARDEAU  AND  MINTON  POINT— IM- 
PROVEMENT OF  OSAGE  RIVER  IN  KANSAS  AND  MISSOURL 


EEPOBT  OF  MAJOR  O.  H,  ERNST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  IBAJ,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


L  Misaiflsippi  RiTer,  between  the  Illinois 
and  Ohio  riYers. 

2.  HsTboTand  Miraiasippi  River  at  Alton. 

3.  MiniBBippi  Rirer  opposite  the  city  of 

Saint  Loniii)  Miasoori. 


Mississippi  River  at  or  near  Cape  Girar* 
dea«,  Missouri,  and  Minton  Point,  Il- 
linois. 

Osage  River,  Kansas  and  Missouri. 


United  States  Engineer  Office, 

Baint  Louis^  Mo.^  August  13, 18d3. 
General:  I  have  the  honor  to  transmit  herewith  the  annaal  reports 
for  the  ^acBl  year  ending  June  30,  1883,  npon  the  works  under  my 
charge. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


Major  of  Engineers. 


T  I. 

improvement  of  the  MISSISSIPPI  river  between  the  ILLINOIS  AND 

OHIO  RIVERS. 

Work  has  been  carried  on  during  the  year  at  Arsenal  Island,  Horse- 
tail, Twin  Hollows,  west  bank.  Twin  Hollows,  east  bank,  PuUti^ht, 
Beaird's  Island,  *' Jim  Smith's,''  Chesley  Island,  Foster's  Island,  Piasa 
Island,  and  Alton  Harbor. 

Of  these  all  except  the  last  two  form  part  of  the  general  scheme  for 
improving  the  navigation,  making  the  improvement  continuous,  work- 
ing down  stream  from  Saint  Louis.  Their  location  is  shown  upon  the 
PUte  I  which  accompanied  my  last  report. 

The  work  at  Alton  was  carried  on  in  obedience  to  a  special  provision 
of  the  river  and  harbor  act  of  August  2,  1882,  and  that  at  Piasa  Island 
was  rendered  necessary  by  circumstances  described  further  on. 

1177 


Digiti 


zed  by  Google 


1178  BEPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

OEGANIZATION. 

First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  was  engaged  upon 
special  duties  during  the  year  until  June  13,  when  he  took  charge  of  the 
work  at  Foster's  Island. 

The  works  at  Piasa  Island  and  Alton  were  under  the  immediate  direc- 
tion of  Mr.  0.  D.  Lamb,  assistant  engineer,  who  reported  directly  to  me. 

The  organization  for  the  other  works  was  similar  to  that  described  in 
my  last  annual  report ;  that  is,  there  was  at  each  work  a  resident  en- 
gineer with  one  or  more  assistants,  all  being  under  the  general  super- 
vision of  a  superintending  engineer,  through  whom  their  reports  to  me 
were  rendered. 

There  was  an  exception  to  this  rule  in  the  case  of  Foster's  Island,  after 
the  assignment  of  Lieutenant  Abbot  to  that  work,  his  reports  not  passing 
through  the  superintending  engineer.  At  the  end  of  the  year  the  other 
assignments  were  as  follows,  the  prescribed  duties  of  the  different  grades 
being  the  same  as  those  described  in  my  last  report : 

Superintending  engineer :   Mr.  D.  M.  Currie. 

fiesident  engineers :  At  Arsenal  Island,  Mr.-  C.  D.  Lamb ;  at  Horse- 
tail, Mr.  E.  D.  Libby,  assisted  by  Mr.  S.  B.  Oady  and  Mr.C.  P.  Mitchell ; 
at  Twin  Hollows,  west  bank,  Mr.  W.  S.  Mitchell,  assisted  by  Mr.  J.  L. 
Duflfy ;  at  Twin  Hollows,  east  bank,  Pulltight,  and  "Jim  Smith's,"  Mr. 
John  O.  Holman,  assisted  by  Mr.  A.  F.  Freis  and  Mr.  B.  E.  Johnson ;  at 
Beard's  Island,  Mr.  J.  E.  Savage ;  at  Ghesley  Island,  Mr.  G.  Y.  Merse- 
reau,  assisted  by  Mr.  J.  W.  Irwin. 

At  the  supply  depot  Mr.  S.  S.  Van  Norman  had  charge  of  the  sub- 
sistence department,  and  Mr.  0.  L.  Stevenson  of  the  engineering  sup- 
plies and  repairs. 

On  board  the  steamer  General  Gillmore  Mr.  J.  L.  Stubblefield  acted 
as  general  receiver  of  materials  and  measured  the  brush  and  stone. 

The  reports  of  the  assistant  engineers  and  of  the  supply  clerk  and 
subsistence  clerk  are  herewith  transmitted,  constituting  Appendixes  1^ 
2,  3,  4,  5,  6,  7,  8,  9, 10,  11,  12,  13,  14, 16,  and  are  intended  to  form  part 
of  this  report. 

ARSENAXi  ISLAND  PBOTEOTION. 

A  history  of  this  work  to  the  beginning  of  the  fiscal  year  was  given 
in  my  last  annual  report.  Its  location  is  shown  upon  Plate  I.  Opera- 
tions were  resumed  in  August,  1882,  and  consisted  in  completing  the 
low- water  protection  to  the  foot  of  the  island,  and  placing  the  medium 
stage  protection,  consisting  of  a  layer  of  riprap,  as  material  could  be 
procured.  Two  mattresses  40  feet  wide — one  460  feet  long  and  the  other 
560  feet  long — were  placed  below  low-water  mark.  Eiprap  was  depos- 
ited upon  the  bank  above  low- water  mark  over  a  total  length  of  3,253 
feet.  Of  this  330  linear  feet  was  carried  to  a  height  16  feet  above 
standard  low  water ;  880  feet  to  a  height  11^  feet  above  the  same  plane^ 
and  2,043  feet  to  a  height  8  feet.  To  complete  the  work  it  remains  to 
extend  the  medium  stage  revetment  over  this  length  of  2,923  feet  to  the 
uniform  height  16  feet  above  standard  low  water.  For  further  details 
see  Appendixes  1  and  2. 

The  total  length  of  the  protection  is  now  7,843  feet,  of  which  4,920  feet 
is  completed,  and  the  balance  nearly  so.  The  expenditures  for  the  year 
were  $6,535.92. 

HORSETAIL. 

Operations  at  this  locality  during  the  year  consisted  in  repairing  the 
works  constructed  in  previous  years,  which  have  been  fully  described 
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in  former  reports,  and  in  oonstracting  a  new  hurdle  to  connect  Carroll's 
Island  with  the  Illinois  shore.  (See  Plate  II.)  The  latter  work  was 
Tendered  necessary  by  a  strong  dranght  of  water  towards  the  chute  east 
of  Carroll's  Island,  hindering  the  bank  building  process  at  the  down- 
stream portion  of  the  Horsetail  Beach,  and  causing  an  enlargement  of 
the  chate  referred  to.  Whatever  may  have  been  the  cause  of  this  ten- 
dency, it  was  much  increased  by  a  remarkable  series  of  violent  winds 
which  blew  almost  continuously  from  the  west  for  three  months  during 
the  spring.  The  hurdle  is  2,450  feet  long  and,  though  not  quite  com 
pleted,  has  had  the  desired  effect  of  causing  heavy  deposits  in  its  vicinity. 
The  process  of  building  up  the  new  banks  has  continued  in  a  satis- 
factory manner,  the  results  obtained  from  the  recent  flood  being  very 
large  upon  the  Missouri  side,  and  upon  the  Illinois  side  Ibr  a  distance  of 
2  miles  from  the  up-stream  end,  aheightof  several  feet  having  been  added 
to  deposits  previously  secured. 

In  the  down-stream  portion  on  the  Illinois  side,  the  results  for  the  en- 
tire year  have  been  small,  owing  to  circumstances  above  given,  but  they 
have  been  very  large  in  the  last  few  weeks,  and  are,  as  a  whole,  encour- 
aging. Plate  II  shows  the  ontlineit  of  the  bars  as  they  appeared  at  a 
stage  II  feet  above  standard  low  water  at  the  t>eginniDg  and  at  the 
end  of  the  year.  The  an^a  upon  which  willows  are  growing  has  been 
much  enlarged.    For  further  details,  see  Appendixes  I  and  3. 

The  good  result  of  the  works  upon  the  channel  previously  secured 
has  been  maintained,  the  least  depth  found  during  the  low- water  season 
of  last  autumn  being  8^  feet,  and  the  channel  being  direct  and  wide. 
The  expenditures  during  the  year  were  $51,473.93. 

TWIN  HOLLOWS,  WEST  BANK. 

Operations  at  this  locality,  the  plan  of  which  was  described  in  my 
last  report,  were  continued  throughout  the  year,  except  when  tempora- 
rily suspended  during  the  winter  or  by  the  flood  in  June.  The  primary 
hmdle  was  extended  down  stream  to  a  point  about  11,600  feet  from  its 
up-stream  end,  being  an  addition  of  2,800  feet  to  the  length  reported 
last  year.  Of  this  (Bstance  a  portion  500  feet  long  being  occupied  by  a 
high  bar,  was  covered  by  a  plantation  of  willows,  instead  of  by  a  hurdle. 
The  soil  proved  to  be  unfovorable  and  the  willows  died.  To  protect 
the  deposits  already  secured  at  the  up-stream  end  of  the  work,  mat- 
tresses 104  feet  wide  were  placed  below  low- water  mark,  and  covered  the 
space  between  the  upper  extremity  of  the  primary  line  and  a  point 
1,025  feet  from  it.  The  four  secondary  hurdles  begon  last  year  were 
repaired  and  extended  towards  the  shore,  and  a  fifth  one  was  begun 
and  nearly  completed.  The  location  of  the  works  as  they  existed  at  the 
end  of  the  year  is  shown  upon  Plate  III.  (For  details,  see  Appendixes 
1  and  4.) 

Large  deposits  have  been  secured  within  the  area  to  be  reclaimed. 
Although  much  remains  to  be  done  in  this  direction,  the  channel  has 
been  prevented  from  splitting  up,  and  the  result  has  been  of  benefit  to 
navigation. 

The  least  depth  found  during  the  year  was  8  feet.  The  channel 
crossing  at  the  lower  end  of  the  works  was  pushed  down-stream  about 
1,600  feet,  which  is  a  marked  gain  in  the  effort  to  straighten  it. 

The  expenditores  were  $93,136.91. 

TWIN  HOLLOWS,  EAST  BANK. 

In  the  work  of  protecting  the  Illinois  bank  at  Twin  Hollows,  the  slope 
below  low- water  mark  had  at  the  beginning  of  the  year  been  covered 


Digiti 


zed  by  Google 


11  so  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  IT.  8.  ARMY. 

with  mattresses  120  feet  wide  for  a  distance  of  5,925  feet,  and  riprap 
had  been  deposited  upon  the  bank  above  low  water  for  a  distance  of 
2,350  feet.  A  mattress  in  process  of  construction  and  not  sank  had 
reached  a  length  of  964  feet.  The  work  was  continued  until  October, 
when,  having  advanced  as  far  as  it  was  then  advisable  to  carry  it,  it 
was  suspended.  The  mattress,  of  which  964  linear  feet  had  been  con- 
structed, was  extended  to  a  total  length  of  1,500  feet,  and  then  placed 
in  position.  An  additional  mattress  1,210  feet  long  was  fabricated  and 
placed,  and  completed  the  low-water  protection.  As  the  bank  above 
low  water  became  graded  to  a  gentle  slope  by  the  action  of  the  river 
after  the  placing  of  the  low- water  mattress,  riprap  was  deposited  upon 
it,  over  the  entire  length  of  the  mattress  work.  The  height  to  which 
the  riprap,  or  ''  medium  stage  protection,"  was  carried,  was  not  in  all 
cases  as  great  as  will  eventually  be  required,  it  being  governed  by  the 
height  to  which  the  gentle  slope  extended.  The  total  length  of  bank 
protected  is  8,625  feet,  of  which  about  2,800  feet  has  the  riprap  placed 
to  a  height  16  feet  above  standard  low  water,  2,300  feet  to  a  height  14 
feet,  1,325  feet  to  a  height  12  feet,  and  2,200  feet  to  a  height  10  feet 
above  the  same  plane.  (See  Plate  lY.)  (For  further  details,  see  Appen- 
dixes 1  and  5.) 

The  work  has  advanced  beyond  the  limits  of  the  caving  bank,  and 
has  been  completely  successful  in  arresting  the  caving. 

The  expenditures  during  the  year  were  $42,613.15. 

PULLTiaHT. 

The  construction  of  a  hurdle  to  connect  the  Illinois  shore  near  Pull- 
tight  with  the  head  of  Beard's  Island  constituted  a  part  of  my  project 
of  January  28, 1881,  for  the  improvement  of  tbe  river  between  Carroll's 
Island  and  the  mouth  of  the  Meramec,  the  object  being  to  connect 
Beard's  Island  and  the  tow-head  above  it  with  the  main  shore — see 
Plate  III — thus  building  out  the  Illinois  bank  to  the  line  indicated,  and 
in  connection  with  the  works  at  Twin  Hollows,  west  bank,  reducing  the 
width  of^the  river. 

A  primary  hurdle  2,860  feet  long  was  constructed,  and  secondary 
hurdles  Nos.  1  and  3  were  begun.  No.  3  was  completed  to  its  intersec- 
tion with  the  towhead  as  the  latter  exists  last  autumn.  The  extraor- 
dinary series  of  westerly  gales  already  referred  to  caused  a  rapid  erosion 
of  the  towhead  during  the  spring,  and  has  increased  the  amount  of 
work  that  will  be  required  here.  J^o.  1  had  made  but  little  progress 
when  it  was  temporarily  suspended  by  high  water  in  June.  Deposits 
have  been  secured  to  a  satisfactory  degree  by  the  works  constructed. 
They  have  aided  in  obtaining  the  beneficial  results  to  navigation  at 
Twin  Hollows,  before  referred  to.    (For  details,  see  Appendixes  1  and  6.) 

The  expenditures  were  $46,465.47. 

beard's  island. 

The  revetment  of  the  west  side  of  Beard's  Island  was  continued. 
At  the  beginning  of  the  year  the  slope  below  low- water  mark  had  been 
covered  with  mattresses  120  feet  wide  for  a  distance  of  3,550  feet,  be- 
ginning at  the  head  of  the  island,  and  riprap  had  been  deposited  upon 
the  bank  above  low  water  tor  a  distance  of  1,650  feet.  A  mattress  in 
process  of  construction  had  reached  a  length  of  550  feet,  but  no  portion 
of  it  had  been  sunk.  Early  in  July  an  attempt  was  made  to  place  this 
mattress  in  position,  but  it  failed  and  the  mattress  was  lost.    This  dis- 
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aster  was  followed  by  others.    (See  Appendix  7.)    The  difficulties  to  be 
contended  with  were  exceptionally  great,  but  believing  them  to  be  not 
insuperable  I  was  unable  to  acquit  the  resident  engineer  of  a  responsi- 
bility for  the  repeated  failures,  and  accordingly  in  October  relieved  him 
from  further  duty  at  the  work,  placing  his  assistant  in  charge.    From 
that  time  forward  the  progress  was  continuous,  though  slow.    During 
the  season  the  protection  below  low-water  mark  was  extended  down- 
stream 3,850  feet,  making  its  total  length  7,300  feet,  which  covered  the 
entire  length  of  the  island  and  a  portion  of  the  chute  below,  the  latter 
having  been  filled  up  by  deposits  caused  by  the  works  near  PuUtight. 
Eiprap  was  deposited  upon  the  bank  above  low  water  for  a  length  of 
3,500  feet.     Ot  this,  85^1  feet  was  carried  to  a  height  16  feet  above 
standard  low  water,  thus  completing  it ;  the  remainder  was  carried  to 
a  height  of  about  6  feet  above  that  plane.    To  complete  the  work  it  will 
be  necessary  to  place  the  medium  stage  protection  over  a  distance  of 
2,150  feet  where  do  riprap  has  been  placed,  and  to  extend  it  up  the  face 
of  the  bank  over  a  distance  of  2,650  feet,  where  it  has  been  partially 
placed.    It  is  uncertain  whether  it  will  be  necessary  to  plant  willows 
for  the  high- water  protection  or  not.    All  undermining  and  caving  of 
the  bank  has  been  completely  stopped.    (For  further  details,  see  Plate 
Y  and  Appendixes  1  and  7.) 
The  expenditures  were  $55,810.47. 

OHSSLET  ISLAND. 

The  revetment  of  the  east  side  of  Chesley  Island  and  the  closure  of 
the  chute  on  its  west  side  constituted  parts  of  my  project  of  September 
12, 1881,  for  the  improvement  of  the  river  between  the  mouth  of  the 
Mttramec  and  Illinois  Station. 

The  case  presented  for  the  bank  protection  on  the  east  side  was  that 
of  a  crossing,  where  the  channel  strikes  the  bank  at  an  obtuse  angle^ 
necessitating  a  wide  and  deep  protection. 

The  width  of  the  mattress  to  be  placed  below  low-water  mark  was 
fixed  at  120  feet  as  in  all  similar  cases.  A  single  mattress  4.305  feet 
long  was  fabricated  and  placed  in  position  covering  ho  mucn  of  the 
island  as  required  protection  on  that  side.  (See  Plate  YL)  This  mattress, 
measoring  120  feet  by  4,305  feet,  or  516,600  square  feet,  is  the  largest 
yet  coDstructed  under  my  direction.  It  might  have  been  made  longer 
had  any  additional  length  been  required.  Riprap  was  deposited  upon 
the  bank  above  low  water  for  a  distance  of  3,900  feet,  of  which  3,475- 
fiaet  was  carried  to  a  height  16  feet  above  standard  low  water,  the  re- 
maining 425  feet  being  carried  only  to  a  height  6  feet  above  that  plane. 
To  complete  this  part  of  the  work  it  remains  to  place  the  medium  stage 
protection  for  a  distance  of  564  feet  where  no  riprap  has  been  placed,, 
and  to  extend  it  up  the  face  of  the  bank  for  a  length  of  425  feet. 

A  revetment  was  placed  also  at  the  head  of  the  island,  extending  in 
towards  the  chute.  In  this  case  a  less  width  of  mattress  was  considered 
SQflieient.  A  mattress  40  feet  wide  and  550  feet  long  was  placed  below 
low- water  mark,  and  riprap  deposited  upon  the  bank  throughout  this 
length. 

A  hurdle  about  900  feet  long  to  close  the  chute  west  of  the  island  was 
begun  and  nearly  completed.    (See  Plate  III.) 

The  bank  protection  has  been  as  successful  here  as  it  has  elsewhere, 
all  undermining  and  caving  having  been  completely  stopped.  The  hur- 
dle has  not  as  yet  had  time  to  accomplish  any  important  result.  For 
farther  details  see  Appendixes  1  and  8. 

The  expenditures  were  $47,401.39. 
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"JIM  SMITH'S," 

Operations  at  this  locality  were  contiDued  during  the  summer  and 
autumn  of  1882,  in  accordance  with  the  plan  described  in  my  last  annual 
report.  (See  Plate  III.)  At  the  beginning  of  the  year  the  only  work 
which  had  been  done  was  the  partial  construction  of  the  primary  hurdle, 
which  reached  a  length  of  about  1,000  feet.  During  the  season  this 
hurdle  was  extended  down  stream  to  a  point  8,650  feet  from  the  original 
point  of  beginning.  Of  this  distance  about  3,300  feet  was  occupi^  by 
a  sand  bar  which  was  planted  with  Cottonwood  and  willows.  Six  sec- 
ondary hurdles  were  begun,  of  which  numbers  1  and  5  were  completed, 
and  the  others  well  advanced,  the  total  length  of  secondary  hurdles  con- 
stracted  being  7,600  feet 

The  hurdles  were  much  injured  by  ice  in  the  break-up  this  spring. 
About  68  per  cent,  were  reported  to  be  in  good  condition  afterwards. 
Contingencies  of  this  kind  bring  the  final  cost  of  work  done  during  the 
low- water  season  of  the  autumn  well  up  towards  that  of  work  done  in 
the  spring,  when  the  high  water  increases  the  difficulties  of  construc- 
tion, but  at  the  same  time  gives  more  prompt  results  in  the  shape  of 
deposits. 

Owing  to  the  fact  that  no  additional  appropriations  were  made  at  the 
last  session  of  Congress,  work  was  not  continued  here  in  the  latter  half 
of  the  fiscal  year,  the  available  force  being  required  elsewhere.  It  will 
be  resumed  as  soon  as  this  force  can  be  spared  from  other  work,  which 
it  is  expected  will  be  in  August,  1883. 

Considerable  deposits  have  been  secured  within  the  area  to  be  re- 
claimed, and  the  effect  upon  the  channel  has  been  beneficial.  The  least 
depth  found  during  the  year  was  8^  feet,  though  this  was  partially  to 
be  attributed  to  the  damming  effect  of  a  bad  shoal  at  Sulphur  Springs, 
just  below.    For  details  see  Appendixes  1  and  9. 

The  expenditures  were  $103,418.37. 

FOSTER'S  ISLAND. 

The  revetment  of  the  west  side  of  Foster's  Island  constitnted  part  of 
my  project  of  September  12, 1881,  for  the  improvement  of  the  river  be- 
tween the  mouth  of  the  Meramec  and  Illinois  Station,  approved  by  your 
letter  of  November  2, 1881.  During  the  summer  of  1882  the  bank  caved 
with  great  rapidity,  the  shore  line  receding,  in  some  cases,  several  hun- 
dred feet  from  the  position  occupied  in  1881.  The  case  presented  wan 
one  requiring  a  wide  and  deep  protection.  The  demands  of  other  works 
rendered  it  impossible  to  begin  this  work  until  late  in  the  season.  One 
mattress  580  feet  long  was  fabricated  and  sunk.  The  reduction  of  the 
force  necessitated  by  the  failure  of  additional  appropriations  rendered 
it  impracticable  to  continue  the  work  in  the  spring.  It  is  expected  that 
it  can  be  resumed  in  a  short  tim^.  So  far  as  it  extended,  it  had  the  de- 
sired result  of  arresting  the  undermining  of  the  bank.  For  details  see 
Appendix  10. 

The  expenditures  were  $5,779.18. 

PIASA  ISLAND. 

In  my  project  of  August  26,  1880 — see  Annual  Beport  of  Chief  of 
Engineers  for  1881,  page  1566 — ^it  was  explained  that  it  would  be  neces- 


Digiti 


zed  by  Google 


APPENDIX   T.  1183 

sary  to  remove  a  portion  of  the  dam  bnilt  across  the  chnte  soath  of 
Piasa  Island  by  my  predecessor  in  1875-'77.    Before  that  project  coald 
be  carried  into  ^ect  the  fands  available  for  its  ezecntion  were  by  the 
liver  and  harbor  act  of  March  3, 1881,  diverted  to  the  improvement 
of  Alton  Harbor.    Accordingly  nothing  was  done  at  Piasa  Island.    The 
difficulty  of  navigating  the  north  chute  continued  to  increase  until 
finally  the  high  water  of  1882  moved  a  large  bar  down  over  the  mouth, 
shutting  it  off  altogether  during  the  succeeding  low  water.    Steamboats 
were  compelled  to  find  their  way  through  the  south  chute,  seeking  such 
depressions  as  existed  in  the  dam  for  a  passage  over  it.    This  became 
more  and  more  dangerous  as  the  stage  of  the  river  declined.    A  sus- 
I>en8ion  of  navigation  at  this  point  was  threatened.    Under  these  cir- 
cumstance it  was  thought  proper  to  depart  from  the  programme  pre- 
Tiously  laid  down  for  the  expenditure  of  the  appropriation,  and  to  allot 
to  Piasa  Island  tnnds  sufficient  to  make  a  safe  passage-way  through  the 
dam. 

It  was  found  upon  examination  that  the  most  suitable  place  for  the 
opening  was  at  the  south  end  of  the  dam  near  the  Missouri  shore.  An 
attempt  was  made  to  undermine  the  dam  with  the  hydraulic  excavator 
belonging  to  the  works,  arranged  as  in  a  Boy  Stone  dredge,  but  owing 
to  tlie  great  depth — 20  feet — of  the  foundation,  it  was  not  successful. 
The  contrivance  showed  its  efficiency  as  an  excavator,  however,  raising 
in  some  cases  1,000  cubic  feet  of  sand  per  hour.  An  arrangement  was 
tiien  made  with  Messrs.  H.  S.  Brown  &  Co.,  of  Quincy,  111.,  to  remove  the 
dam,  using  the  ordinary  dredge.  A  cut  was  made,  having  a  width  of 
385  feet  and  a  least  depth  of  6  feet  at  low  water,  after  which  there  was 
no  obstacle  to  navigation  at  this  place.  For  details  see  Appendix  11. 
The  expenditures  were  $2,750.11. 

ALTON  HABBOR. 

The  improvement  of  Alton  Harbor  was  begun  in  September,  1881, 
under  a  separate  appropriation  for  the  *^  Improvement  of  the  harbor  and 
Mississippi  River  at  Alton."  My  annual  report  of  last  year  under  that 
title — see  Annual  Eeport  of  Chief  of  Engineers  for  1882,  page  1644 — 
^ves  a  description  of  the  plan  adopted  and  the  history  of  the  operations 
up  to  that  time.  A  dike  0{>i)osite  and  above  the  town,  running  obliquely 
down-stream,  had  been  begun,  and  was  about  one-third  completed. 

The  river  and  harbor  act  of  August  2, 1882,  made  provision  for  the 
improvement  of  the  Mississippi  Biver  in  the  following  language,  viz : 

^^  hundred  thouaand  dollars  from  Cairo  to  tbe  IllinoiB  Rirer,  iDcluding  Alton 

Harbor,  on  which  a  sum  not  exceeding  thirty-five  thousand  dollars  shall  be  expended. 

«  «  »  •  ••  • 

Work  was  accordingly  begun  in  September,  1882,  under  this  appro- 
priation. It  consisted  of  extending  and  raising  the  dike  begun  under 
tbe  special  appropriation. 

The  dike  was  extended  to  the  full  length  contemplated,  4,800  feet. 
For  a  distance  of  3,000  fet^t  it  was  raised  to  its  full  height,  14  feet  above 
low  water ;  for  a  distance  of  700  feet  its  height  is  12  feet,  and  for  the 
remaining  1,100  feet  its  height  is  but  10  feet  above  the  same  plane.  To 
complete  it  as  originally  designed,  it  should  be  raised  to  the  uniform 
height  of  14  feet  throughout,  but  it  is  not  now  certain  that  this  will  be 
necessary.    It  has  exe^;ed  a  very  favorable  influence  upon  the  landing 
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at  Alton^  and  as  this  action  is  still  continuing,  it  is  quite  possible  that 
the  desired  result  will  be  attained  without  further  work. 

The  work  upon  this  dike  has  been  carried  on  during  three  distinct 
periods,  viz,  the  autumn  of  1881,  the  spring  of  1882,  and  the  autumn 
of  1882.  The  amount  accomplished  during  the  first  period  was  small, 
owing  to  unexx>ected  floods,  which  occurred  during  what  is  usually  the 
low-water  season.  About  3,500  cubic  yards  of  dike  were  constructed, 
at  a  cost  of  $2.90  per  cubic  yard.  During  the  second  period  the  river 
was  at  about  the  average  spring  stage ;  the  amonntof  work  accomplished 
was  about  :i0,200  cubic  yards  of  dike,  at  a  cost  of  $1.10  per  cubic  yard- 
During  the  third  period  the  season  was  favorable,  and  the  river  was  at 
a  low  stage ;  the  amount  accomplished  was  about  35,000  cubic  yards, 
at  a  cost  of  97  cents  per  cubic  yard.  Here  is  an  excellent  illustration 
of  the  contingencies  to  be  met  with  in  carrying  on  work  upon  the  Mis- 
sissippi Eiver.  Work  which,  under  favorable  circumstances,  cost  97 
cents  per  cubic  yard,  cost,  under  other  circumstances,  $2.90,  or  three 
times  as  much.  The  character  of  the  work  during  the  two  periods  waa- 
the  same,  and  the  season  of  the  year  was  the  same.  The  only  difference 
in  the  circumstances  came  from  the  operations  of  nature,  which  could 
not  be  foreseen.  It  is  plain  that  all  estimates  of  cost  made  in  advance 
can  be  no  more  than  approximations. 

For  details  of  the  work,  see  Appendix  12. 

The  expenditures  were  $34,000. 

StJPPLT  DEPOT. 

For  the  better  protection  of  the  public  property  from  petty  depreda- 
tors a  board  fence  was  constructed  upon  the  northern  and  western  sides- 
of  the  yard,  at  a  cost  of  $1 60  34.  All  of  the  smaller  material  used  upon 
the  works,  such  as  rope,  iron,  wire,  spikes,  &c.,  and  all  subsistence  stores 
were  stored  at  the  depot  and  issued  as  required.  Many  miscellaneous 
constructions  and  repairs  were  made«  for  details  of  which  see  Appendixes- 
1  and  13. 

EQXnPMENT. 

The  hull  of  the  steamer  Anita  having  become  unserviceable,  her  ma* 
ckinery  was  transferred  to  a  new  hull  built  for  the  purpose  by  Messrs.. 
Howard  &  Co.,  at  Jeffersonville,  Indiana.    The  new  boat  has  been 
named  the  General  Gillmore.    She  is  140  feet  long  and  28  feet  wide,, 
and  has  been  provided  with  every  convenience  for  doing  the  work  re- 
quired of  her.    Her  total  cost,  including  three  new  steel  boilers  and 
outfit,  thorough  repair  of  the  old  machinery,  and  renewal  of  certain- 
parts  of  it,  was  $20,171  24.    The  other  principal  additions  to  the  equip- 
ment during  the  year  were  the  construction  of  twenty-two  portable 
buildings  for  quarters,  &c.,  and  nineteen  smalhflats  and  the  purchase  of' 
three  second-hand  coal  barges. 

A  special  record  is  kept  in  which  the  equipment  is  treated  as  so  much, 
unexpended  appropriation.  Each  work  is  charged  for  the  use  and  re- 
pair of  such  as  may  be  employed  upon  it.  The  amounts  given  in  this 
report  as  expended  at  each  locality  include  the  wear  and  tear  of  equip- 
ment. 

The  present  valuation  of  the  property  remaining  to  be  distributed  in 
the  future  is  given  in  the  last  column  of  the  following  table,  in  which  are 
given  also  its  valuation  at  the  beginning  of  the  year,  the  sums  which. 
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have  been  expended  npon  it,  and  its  estimated  deterioration  dnring  the 
year. 


CZms  of  property. 


Balance 
July  1.1882. 


Debit*. 


Credita. 


Balance 
June  80, 1868. 


Hnrnphzeya.. 

Anite 

General  OfflniOTe . . 
Honet 


TngMigDon. 


Pfle-drirem 

Qo^ter-boafii,  quarters,  shops,  Ae.. 

Saifh,  flats,  &o 

Toola  and  applianees 

Hydisnlie  excnTstor 

wiays  for  msll  i  iimu , 

OAoe  fnndtoxo 

Surveyinjc  instrmnents  ............ 

"BonrdTwg  ovtftt 


Total. 


«21,1M16 
2, 910  22 


18,439  17 


106  56 


4,077  72  I 

82,607  37 

55,420  83 

41,609  46 

18,030  57 

7,241  00 

7,458  33 

5,711  09 

913  36 

1,751  86 

12,358  95  ! 


22,08146 

230  44 

1,625  64 


18,846  77 

2,910  22 

221  21 

230  44 

725  64 


7,873  68 

4.238  85 

9,491  51 

4.791  94 

19.689  07 

861  26 

468  34 

522  85 

44  65 

4,002  73 


28.273  66 

9,842  S3 

6,485  30 

5,785  98 

11. 482  78 

614  72 

847  74 

256  50 

864  85 

1,386  61 


256.886  48     78,95100     78,276  92 


120,70106 


21,860  28 

106  56 

900  00 

4,  on  72 

62,107  87 

49,817  15 

44,705  67 

12,036  58 

15,448  19 

7,204  87 

5,881  69 

1,177  a 

1,481  66 
15,066  07 


268,061  55 


TELEPHONE  LINE. 

The  telephone  line  constmcted  last  year  to  the  mouth  of  the  Merameo 
iras  extended  to  Bushberg  for  the  purpose  of  commnnicating  with  the 
work  at  Foster's  Island.  The  price  agreed  upon  with  the  Bell  Tele- 
phone Company  of  Missouri  for  this  extension  was  $1,932  for  the  first 
year  and  $655.20  for  each  succeeding  year. 

ST7BSISTEN0E. 

The  methods  adopted  for  providing  the  force  with  subsistence  are 
described  in  Appendix  14.  The  average  cost  of  subsistence  for  each 
man  x>er  day  during  the  spring  of  1883  was  44  cents,  including  all  ex- 
pcaises  connected  with  the  purchase,  issue,  and  preparation  of  the  sup- 
plies. 

PILB-DBrVING. 

As  l^e  driving  of  piles  constitutes  the  largest  single  item  of  expense 
in  the  works  of  construction,  it  is  important  that  the  machines  used  for 
that  work  and  the  organization  of  the  men  engaged  in  it  should  be  as 
perfect  as  possible.  First  Lieut.  F.  Y.  Abbot,  Qorps  of  Engineers,  was 
assigned  by  my  order  of  June  10, 1882,  to  a  special  study  of  the  art  of 
pfle-driving  in  sandy  soils,  and  made  an  elaborate  series  of  observations, 
firom  which  some  interesting  and  valuable  conclusions  may  be  drawn. 
He  ascertained  that  of  $38,689.95  expended  for  labor  in  driving  20,000 
piles,  $14,255.94  was  consumed  in  placing  the  driver  in  position.  The 
condusion  is  that  a  driver  which  will  require  least  moving  will,  other 
things  being  equal,  be  most  economical ;  or,  in  other  words,  tiiat  a  driver 
furnished  with  several  sets  of  leads  promises  good  economical  results. 
After  careful  observation  of  the  steam  hammer  in  use  upon  pile-drivers 
working  at  Chicago,  lieutenant  Abbot  concluded  that  there  was  little  or 
no  advantage  in  that  form  of  hammer.  He  ascert>ained  that  the  rapidity 
of  penetration  of  piles  sunk  by  the  water-jet  and  hammer  combined  is 
remarkably  uniform  when  the  average  of  a  great  number  of  piles  is 
considered,  and  when  the  depth  does  not  exceed  16  feet,  the  rate  being 
about  the  same  for  the  last  2  feet  as  for  the  first  two.  His  report  is 
given  in  full  as  Appendix  15. 
5i5&— £83 75 
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aATJaES. 

The  gauges  at  Grafton  and  Gray's  Point  were  read  daily.  Their  rec- 
ords are  appended  marked  16  and  17,  respectively.  The  gauge  at  Alton 
was  discontinued,  it  having  been  observed  sufficiently  long  to  give  with 
accuracy  the  slope  of  the  river  between  the  mouths  of  the  Illinois  and 
Missouri,  and  there  being  no  other  necessity  for  a  gauge  so  near  to  that 
at  Grafton. 

NAViaABLE  DEPTH  BETWEEN  SAINT  LOUIS  AND   CAIRO. 

The  reports  made  to  the  association  of  Saint  Louis  and  l^ew  Orleans 
pilots  by  its  members  have  been  transferred  to  me  as  in  former  years, 
and  from  them  has  been  made  a  record  of  the  depths  found  upon  the 
bars  between  Saint  Louis  and  Cairo  throughout  the  year.  So  much  of 
it  as  covers  the  low- water  season  is  herewith  transmitted,  marked  18. 
As  explained  in  former  reports,  strict  accuracy  is  not  claimed  for  any 
one  measurement.  The  record,  to  be  of  value,  should  be  taken  as  a 
whole ;  several  day's  measurements,  and  the  gauge  records,  being  con- 
sidered together.  The  low-water  season  extended  from  a  little  after 
the  middle  of  August  until  navigation  was  suspended,  by  ice  in  Decem- 
ber. The  lowest  stage  reached  was  1.9  feet  above  standard  low  water. 
The  least  depth  reported  and  not  contradicted  was  5  feet  and  was  found 
at  Sulphur  Springs,  Forest  Home,  Kinney  Point,  and  Jacket  Pattern. 
A  depth  of  5^  feet  was  found  at  Cornice  Island,  Perry  T.  H.,  Liberty- 
Island,  and  Crawford's.  In  all  cases  the  least  depth  was  found  in  Oc- 
tober when  the  river  wa^s  at  a  stage  more  than  3  feet  above  standard 
low  water.  The  least  depth  found  throughout  the  21 J  miles  of  river  be- 
tween Saint  Louis  and  Kimmswick  over  which  the  works  of  improve- 
ment have  extended  was  8  feet. 

MISSISSIPPI  RIVER  COMMISSION. 

The  river  and  harbor  act  of  August  2, 1882,  required  that  the  sums 
appropriated  by  that  act  for  improving  the  Mississippi  Kiver  below  the 
Des  Moines  Eapids  should  "be  expended  by  the  Secretary  of  War  in 
accordance  with  the  plans,  specifications,  estimates,  and  recommenda- 
tions of  the  Mississippi  Eiver  Commission  created  by  the  act  approved 
June  28, 1879,  or  according  to  such  plans,  specifications,  and  estimates 
of  the  Engineer  Department  of  the  Army,  which,  having  been  approved 
by  the  Secretary  of  War,  may  be  adopted  by  the  said  Mississippi  River 
Commission  for  such  parts  of  the  said  river  as  the  said  commission  may 
not  have  completed  the  survey  of."  In  compliance  with  your  instruc- 
tions of  August  28,  1882, 1  submitted  my  plans  and  a  copy  of  my  proj- 
ect for  the  expenditure  of  the  $600,000  appropriated  for  the  Mississippi 
fix)m  Cairo  to  the  Illinois  River,  by  the  act  referred  to,  to  the  commis- 
sion with  a  letter  dated  September  6, 1882.  At  their  session  of  Sep- 
tember 13-18, 1882,  the  commission  approved  and  adopted  the  proj- 
ect, and  a  copy  of  their  resolution  to  that  effect  was  furnished  me  with 
your  letter  of  September  26, 1882.  In  the  mean  time  the  works  were 
progressing,  and  they  have  since  continued  without  change  in  their  ad- 
ministration. 

ESTIMATE. 

The  estimate  for  the  entire  completion  of  the  improvement  which  has 
been  given  in  the  annual  reports  from  this  oflftce  was  made  in  1876. 
The  methods  of  construction  upon  which  it  was  based  proved  inefficient 


Digiti 


zed  by  Google 


APPENDIX   T.  1187 

and  were  abaDdoned  in  1879.   There  being  no  sufficient  data  for  making 
an  accurate  estimate  under  the  new  methods  of  construction^  the  origi- 
nal estimate  has,  up  to  this  time,  been  retained.    The  available  data 
are  not  even  now  sufficient  for  an  estimate  which  shall  be  entirely  re- 
iiabie,  but*  it  has  become  evident  that  the  original  estimate  is  too  small. 
To  avoid  misleading  Congress  it  is  necessary  to  state  this  fact,  and  to 
make  a  new  estimate  which  shall  be  as  nearly  accurate  as  present  infor- 
mation will  allow. 

The  contingencies  of  work  upon  the  Mississippi  are  so  great  that  any 
estimate  based  upon  the  number  of  linear  feet  of  hurdle  or  other  con- 
struction to  be  built,  and  the  cost  per  linear  foot,  may  be  very  erro- 
neous. The  original  cost  per  linear  foot  may  vary  between  wide  limits, 
depending  upon  the  weather  and  the  stage  of  the  river.  By  taking  an 
average  of  several  seasons  an  approximation  to  this  cost  may  be  reached, 
but  the  number  of  times  that  the  silting  devices  may  have  to  be  re- 
paired, or  even  entirely  rebuilt,  at  any  particular  spot  is  uncertain. 
Evidently  the  only  way  to  reach  an  accurate  estimate  is  to  take  the 
cost  per  mile  of  some  portion  of  the  river  which  has  been  the  subject  of 
improvement  for  a  number  of  years,  where  the  circumstances  are  in 
general  the  same  as  those  to  be  met  with  hereafter,  and  where  the  works 
have  been  entirely  completed.  There  is  at  this  time  no  portion  of  the  river 
which  fulfills  all  of  these  conditions.  The  present  system  of  construc- 
tion was  first  introduced  at  Horsetail  in  1879.  All  other  works  of  the 
same  general  character  are  of  more  recent  date,  the  oldest  of  them, 
those  at  Twin  Hollows,  having  been  begun  in  the  autumn  of  1881.  The 
works  at  Horsetail  are  further  advanc^  towards  completion  than  any 
others,  and,  though  defective  as  a  basis  for  estimating  futni*e  cost,  are 
the  best  for  that  purpose  that  exist. 

The  total  amount  that  has  been  expended  upon  the  improvement  of 
the  5  miles  of  river  known  as  Horsetail,  under  the  present  system  and 
not  including  the  cost  of  the  original  stone  jetties,  is  $367,901.95.  This 
includes  $12,038.69  expended  upon  the  protection  of  the  west  side  of 
Carroll's  Island.  During  the  first  two  years  of  this  work  the  forms  of 
construction  were  largely  experimental,  they  were  undergoing  modifica- 
tion, and  their  cost  was  larger  than  it  would  be  again  under  the  same 
circumstances  of  weather  and  river.  To  accomplish  the  same  result 
$350,000  would  now  perhaps  be  sufficient.  The  desired  effect  upon 
navigation  has  been  attained,  a  wide,  deep,  and  direct  channel  having 
been  procured,  but  it  remains  to  secure  these  results  by  further  build- 
ing up  of  the  new  banks  and  consolidating  and  protecting  the  new  land. 
The  cost  of  this  is  the  uncertain  element  in  the  present  problem.  I  es- 
timate it  at  not  less  than  $25,000  per  year  for  three  years,  or  $75,000  in 
all,  to  be  added  to  the  $350,000  already  expended.  This  gives  a  total 
of  $425,000  for  improving  5  miles  of  river,  or  $85,000  per  mile.  The 
forms  of  construction  upon  which  it  is  based  are  applicable  to  the  part 
of  the  Mississippi  below  the  Missouri. 

Between  the  Missouri  and  the  Illinois  other  forms  are  used,  and  all 
circumstances  of  foundation,  velocity  of  current,  &c.,  are  different. 
For  this  part  of  the  river  $37,500  per  mile  would,  I  think,  be  a  reason- 
able estimate. 

The  distance  from  the  mouth  of  the  Missouri  to  the  mouth  of  the 
Ohio  is  205  miles.  Of  this  distance  18  miles,  from  Gingrass  Creek  to 
the  foot  of  CarroiPs  Island,  has  been  improved ;  14  miles  from  CarrolPs 
Island  to  Bushberg,  and  5  miles  from  Minton  Point  to  Cape  Girardeau 
will  reach  a  stage  of  improvement  with  funds  now  available,  which  may, 
for  present  purposes,  be  considered  half  done,  and  about  16  miles  in  all 
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will  not  need  improvement.  ITiese  aggregate  43J  miles,  leaving  161J 
miles  to  be  improved,  which,  at  $85,000,  will  cost  $13,327,500. 

The  distance  from  the  mouth  of  the  Illinois  to  the  mouth  of  the  Mis- 
souri is  24^  miles.  The  improvement  of  Alton  Harbor  has  improved 
the  general  navigation  for  about  2^  miles,  leaving  22  miles  to  be  im« 
proved.    This,  at  $37,500,  will  cost  $825,000. 

The  total  amount  required  for  improving  the  Mississippi  from  the 
Illinois  to  the  Ohio  is  therefore  estimated  at  $14,152,500. 

The  amount  which  can  be  profitably  expended  during  the  year  ending 
June  30,  1885,  is  $1,000,000.  It  is  proposed  to  expend  it  in  carrying 
out  the  programme  heretofore  adopted.  This  is  to  first  improve  the 
part  of  the  river  below  Saint  Louis,  to  make  the  improvement  continu- 
ous, beginning  at  Saint  Louis  and  working  down  stream,  reclaiming  land 
and  building  up  new  banks,  thus  reducing  the  river  to  the  approxi- 
mately uniform  width  of  abouc  2,500  feet.  It  is  proposed  by  this  means 
to  secure  a  channel  depth  of  at  least  8  feet  at  the  lowest  stage.  The 
depth  is  now  liable  to  become  as  little  as  4  feet  or  even  less  in  some 
places,  and  less  than  8  feet  in  every  place  where  the  width  is  greater 
than  2,500  feet.  Alluvial  banks  are  to  be  protected  from  erosion.  This 
general  statement  of  the  proposed  application  of  the  appropriation  is  as 
specific  as  the  nature  of  the  case  will  admit  of.  The  changeable  char- 
acter of  the  river  renders  it  impracticable  to  give  in  advance  the  exact 
localities  where  works  will  be  required. 

The  work  is  located  in  the  collection  district  of  New  Orleans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis  for  the  fiscal  year  ending^ 
June  30,  1883,  was  $1,393,744.56. 

Miyitey  statement. 

July  1,1882,  amount  available - $112,145  18 

MisceUaneous  receipts 86  64 

Amount  appropriated  by  act  passed  August  2, 1882 600,000  00 

712,231  82 
July  1, 1883,  amount  expended  during  fiscal  year,  exclu- 
sive of  outstanding  liabilities  July  1,  1882 $510, 995  09 

July  1,  1883, outstanding  liabilities 5,991  15 

516,986  24 

July  1, 1883,  amount  available 195,245  58 

Amount  (estimated)  required  for  completion  of  existing  project 14, 152, 500  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1885 1,000,000  00 


Construction  aowwnt. 


Name  of  work. 


Expended 

prior  to  July 

1.1882. 


Bxpended 
daring  fiscal 
year  ending 
tJane  80,1888. 


Total  ooat 

to  Jnne80^ 

1888. 


Piaaa  Island  Dam 

Piasa  Island  Bam,  removing  . . 

Alton  Dam 

Alton  Dike 

Sawyer  Bend  protection 

Venice  Dikes 

Arsenal  Island  protection 

Closing  Cahokia  Chute 

Channel  opposite  Saint  Louis  . 
Horsetail  Bar: 

Dikel 

Dike  2 

Dike  8 

Dike4 


$82,888  80 


83,623  92 
88, 324  70 
96,808  68 
86, 841  85 
24, 196  78 
116,088  60 


40,549  58 
23,600  26 
82,692  64 
41,290  11 


$2,750  11 


34,000  00 


6,536  92 
'40,'878'88" 


$82,333  80 
2.750  11 
88.623  92 
67.324  70 
96.803  63 
86,341  85 
80,732  65 

116,088  60 
40,873  88 

40,649  58 
28.600  26 
82,682  64 
41,290  U 
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CanMtnustUm  ooecmiU— Continued. 


Kame  of  work. 


BorwUflBtf; 

Dikes , 

Trriainie-wall 

PriBiiy  hurdles 

SecoDdex7liiiTdl«« 

Twia  HeiDowa,  west  bank : 

Piiaary  hurdle , 

Seemdary  hurdle , 

TwB  HoUevi.  east  bank,  bank  protection. , 
B«ttdtUIaiid: 

Piinarr  hurdle 

Bok^teetion 

JmaBithV: 

PiteB-yhardla 

Smadnyhnrdle 

PiiMiThaxdle , 

rbnxdle  . 


Expended    LjjfJS'lJ^i, 

priofto  July    i'^^iJ^J^i 

i,i»«2.       |^une30,I883. 


Total  cost 
to  June  90, 


$36.1)33  87  ! 
80,627  03 

804,389  38 


103, 500  25 
72.696  63 

7.166  24 
28,448  29 


$51,478  98  I 

93. 136  91  ' 
28,^32  31  I 


56, 810  47 


CheAy  laini  bank  proteotion. 


s  idiBd.  bank  protection  . 

TcnCkvtKsDam 

TrtwUtad 

Xabtka  pteCection 

libertvIdjAd: 

Dw 

PnKaetion 

DerflilifaBd: 

Ihk<l 

I>«1 

n»i , 

Pltaurr  hoidle ,. 

Sf«ad»rr  hurdle 

Cfep  Ginrdw,  primary  hurdle  . 


36,  812  86  < 
24.463  85 
66,465  62  I 

5, 053  91  < 
45, 129  40  , 

65,871  17 
49.  H48  58  ' 
16, 678  30 

33,436  37 

10, 093  59 
119,  866  66 


46, 466  47 

47. 401  39  ' 
6, 779  18 


21, 886  59 


■I 


$36,988  87 
80,627  03 

866,863  96 

196. 687  16 
95,928  94 

7,166  24 
84,258  76 


11,068  37  I   108,418  37  i   114,486  74 


46.465  47 

47,40189 

5, 779  18 

86,812  86 

24,463  85 

66.466  62 

5, 053  91 
45,129  40 

65.871  17 
49,848  58 
16,678  80 

33,486  87 

31,930  18 
119, 868  66 


1. 679, 397  49  ,   532, 714  53  ,  2, 212, 112  02 


Property  and  material  aooaunt. 


Claas  of  property. 


FtriMf  HnaphreyB  and  expenses  . 


i  and  expenoee . 


%«eiiiii'Gfaenl  GiUmore  and  expenses 

^nekHecaetand  expenses 

J^Mifwa 

iMBch  noKDee  I 

BufSB 

BteJEeFlsiB , 

PSWihwi 

^^■"■- 

Todsaadivpiiiii^'. 


I      Balance, 
July  1. 1882. 


$21, 199  16 
2, 910  22 


Bjimbe  ezcarator 

wsT»lbri 


fkftt 

■sMdlsceotiit 

8aWrt«oee.4te 

AMooaphic  apparatus . 

Omteaitoie 

Mmriiig  iaacmmentB .. 
Bstansl: 


POsi.. 


Bniih.  Hiaton  Point. . . . 

n«.  Xiaton  Point 

StoM,  Hiaton  Point  ... 

^  !««cUtUeBock 

9*««*«r  little  Eagle,  Ko.  2  , 


106  56 
4,  077  72 


82,507  37 

55,420  83 

84, 173  48 
7,525  98 

13, 030  57 
7,241  00 
7,458  33 
5,  711  09 

12,358  95 
4, 701  02 


913  86 
1, 751  86 

3,929  26 
7,711  34 

524  78 
11, 513  42 

756  95 
2,134  55 

789  55 
1,581  90 


290,028  84 


Debits. 


$22, 723  45  ' 
7, 191  32  ' 
22,081  46  [ 
1, 383  97 


Credits. 


3,354  99 

14, 437  75 

12, 810  28 

16,  226  98 

202  30 

5,402  87 

19,  582  05 

604  47 

585  53 

6,382  36 

66,980  30 

785  28 

522  35 

44  65 

71, 218  99 

71, 151  ea 

39. 813  47 

85, 788  11 

3,190  80 

1, 177  36 

1, 306  52 


5, 255  25 
429, 205  09 


$23, 131  05 

10, 101  54 

221  21 

1,  383  97 


2,454  99 

34, 837  75 

18, 413  96 

11, 970  77 

1. 452  30 

6,396  86 

11, 375  46 

857  93 

964  93 

2, 676  24 

67,560  87 

445  77 

258  50 

364  85 

72,118  02 

69. 437  26 

38,704  08 

33, 710  81 

8,946  75 

3, 311  91 

2,096  07 


Balance, 
June  30, 1888. 


5,256  25 
423,589  10 


$20,791  56 


21,860  25 

106  56 

4.077  72 

900  00 

62,107  37 

49,817  15 
38,  429  69 
6,275  98 
12,036  68 
16, 448  19 
7,204  87 
5,331  60 

15,066  or 

4,120  46 

339  51 

1,177  21 

1,431  66 

8,030  23 
9, 425  71 
1,544  17 
13,590  72 


1,581  99 


295.604  83 
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Abstract  of  proposals  for  furnishing  piles  ai  Government  works  in  Mississippi  Birer  between 
Saint  Louis f  Mo.,  and  HarrisonviUe^  III,,  received  in  response  to  advertisement  dated  De- 
cember 15,  1882,  and  opened  January  15, 1883,  by  Maj,  O.  H,  Ernst^  Corps  of  Engineers, 


No. 

Names  and  addresses  of  bidders. 

8,500  piles,  80  to 

5,000  piles,  35  to 

1,500  piles,  45  to 
60  feet 

TotaL 

Price. 

Amount 

Price. 

Amount 

Price. 

Amount 

1 

WUliam  H.  Dosa,  Kaskaskia, 

HI 

PerfU 

$0  06 
«i 

7 

7 

$6,300 
6,825 

7.850 

7.350 

Perft 

$0  06 
7 

7i 
8 

$10,600 
12,250 

13,125 

14,000 

Perft. 

$0  07 
8 

8 

9 

$4,725 
5,400 

5.400 

6,075 

$21,525 
24,475 

25.875 

27,426 

2 
3 

4 

John  Cleary,  Chester,  111 

Thomas  A.Walker,  Saint  Louis, 

Mo 

Ashton  P.  Johnson,  Saint  Louis, 

Mo 

Abstract  of  proposals  for  furnishing  riprap  on  board  Government  barges  in  the  Mississippi 
Biver  within  a  distance  of  100  miles  from  Saint  LouiSj  Mo,,  received  in  response  to  adver- 
tisement  dated  December  15,  1882,  and  opened  January  15, 1883,  by  Maj,  O.  B,  Ernst, 
Corps  of  Engineers, 


No. 


'Names  and  addresses  of  bidders. 


25,000  cubic  yards 
riprap. 


■M 

t 

tj 

s 

f^ 

^ 

Per 

cubic  yard. 

$0  50 

$12,500 

48 

12,000 

47 

11, 750 

62 

15,600 

74 

18.500 

fl 

g  . 

il 

€  b 

1^ 

&^ 

ll 

il 

1^ 

5 

11 

1' 

Per 

Miles. 

eu.yd, 
$0  01J 

6 

38 
51 

iH 

29 

7i 

« 

a 

s 

ee 

a 

I 


Total. 


Haas  Sc  Steins,  Crystal  City,  Mo 

Jas.   Black,    president,  and  J.  S. 
Roper,  secretary  Grafton  Quarry 

Company,  Grafton,  111 

John  C.  Salter,  warden,  Chester,  111 
Lorens  &,  Welee,  Saint  Louis,  Mo  . . 
Wm.  K.  Patrick,  Little  Bock,  Mo. .. 


Per 

eu,yd, 
$0  5U 


62 
81i 


$12, 875  00 


14. 375  00 
14,037  50 
15, 500  00 
20,312  50 


Abstract  of  proposals  for  furnishing  annealed  iron  toire  at  United  States  Engineer  Depot, 
foot  of  Arsenal  street j  Saint  Louis,  Mo,,  received  in  response  to  advertisement  dated  De- 
comber  15,  1882,  and  opened  January  15,  1883,  by  Maj,  0,  H,  Ernst,  Corps  of  Engineers. 


No. 


0,500  pounds     i     22,500  pounds 
wire  No.  10.  wire  No.  12. 


Names  of  bidders. 


Price.    Amount 


Pm-JJl, 
H.  L.  Fox  k,  Co.,  Saint  Louis, 

Mo $0  J4^ 

Alfred  Clifford,  secretary  and 

treasurer.  Saint  Louis,  Mo..|       4^ 
M.  M.  Buck  &  Co.,  Saint  Louis, 

Pan? J!  Field,  PWiaddphiaVPa.        5| 


$407  55 

418  00 

413  25 
494  00 


Price.  I  Amount 


Per«>. 

$0  04^1  $990  00 

4i    I  1. 012  50 

4^!  1. 035  00 

5|  1. 209  38 


8,000  pounds 
wire  No.  14. 


Price.    Amount 


TotaL 


Per  lb. 

$0  04« 

$390  00 

5 

400  00 

5 
51 

400  00 
460  00 

$1.796  55 

1,830  60 

1,848  35 
2.163  38 
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REPORT  OV  MR.  D.  M.   CURRIBy  ASSISTANT  BKOIKERR. 

Sajnt  Louis,  Mo.,  July  19, 1883. 
Sir:  I  haye  the  honor  to  transmit  herewith  the  annual  reports  for  the  year  ending 
Jane  30,  1883. 

Part  I.  Upon  works  chargeable  to  the  general  appropriation  for  the  "  improvement 
of  the  Missiasippi  River  between  Cairo  and  the  Illinois  River." 

Part  n.  Upon  works  char^able  to  the  appropriation  for  the  ''improvement  of  the 
chjumel  of  the  Mississippi  River  opposite  the  city  of  Saint  Louis,  Mo.'' 
Very  respeetfiilly,  your  obedient  servant, 

D.  M.  CURRIIE, 

A8ii»tant  Engineer, 
Maj.  O.  H.  Ernst, 

Corp8  of  Engineers,  U.  8.  A. 

"L—JMPMOYBMBNT  OF  THB  MISSISSIPPI  BTVER  BBTWEBH  OAIBO  AND  THE  ILLINOIS 

BIVBIU 

INTRODUCTION. 

Xoeo/Uiet.— In  making  the  improvements  under  the  general  appropriation  from  Cairo 
to  the  Illinois  River,  to  which  these  reports  relate,  work  has  been  carried  on  at  Arse- 
nal  Island,  Horsetail  Bar,  Twin  Hollows  (west  side),  Twin  Hollows  (east  side).  Pull- 
tight,  Beard's  Island,  Chesley  Island,  and  ''Jim  Smith's." 

Orgamzaiien. — ^The  basis  of  the  organization  of  the  administrative  staff  in  the  field 
was  adopted  during  the  preceding  year.  At  the  close  of  this  year  the  assignments  of 
resident  engineers  and  their  assistants  were: 

At  Arsenal  Island,  Mr.  C.  D.  Lamb,  assisted  by  Mr.  (herald  Bagnall  and  Mr.  £.  F. 
Officer. 

At  Horsetail  Bar,  lir.  £.  D.  Libby,  assisted  by  Mr.  C.  P.  Mitchell  and  Mr.  S.  B.  Cady. 

At  Twin  Hollows,  west  side,  Mr.  W.  S.  Mitchell,  assisted  by  Mr.  J.  L.  Duffy. 

At  Twin  Hollows,  east  side,  PuUtight,  and  Jim  Smith's,  Mr.  J.  O.  Holman,  assisted 
by  Mr.  A.  F.  Freis  and  Mr.  B.  £.  Johnson. 

At  Beard's  Island,  Mr.  J.  £.  Savage. 

At  Chesley  Island,  Mr.  C.  V.  Merserean,  assisted  by  Mr.  J.  W.  Irwin. 

The  construction  and  repair  of  equipment  at  the  supply  depot  was  under  the  super- 
vision of  Mr.  C.  L.  Stevenson,  clerk;  and  Mr.  J.  L.  Stobblefield,  assistant  engineer, 
acted  as  general  receiver  of  materials  on  board  the  steamer  General  Gillmore. 

Aecempanging  reports. — Reports  of  resident  engineers,  and  the  clerk  at  the  supply 
depot,  submitted  herewith,  are  intended  to  form  a  part  of  this  report,  to  which  special 
reference  is  made  for  an  historical  account  of  the  operations  and  statements  of  expendi- 
toresonacoount  of  labor  and  material  in  detail.  All  the  assistants  are  entitled  to 
credit  for  zealous  devotion  to  their  work,  and  faithful  performance  of  duty. 

ARSENAL  ISLAND, 

Field-work  was  resumed  about  the  middle  of  August,  after  having  been  suspended 
from  June  30  of  the  preceding  year,  because  the  island  was  submerged. 

Lmt-waier  protection. — Sixty-five  guide  piles  were  driven  and  1,003  linear  feet  of 
mattress  constructed  and  placed  in  extending  the  low-watf»r  protection  from  Station 
63  -f-  33  to  Station  68  -f  93,  and  in  filling  the  gap  from  Station  54  -f  50  to  Station 
59  -f  10.  These  piles  were  spaced  15  feet  between  centers,  and  were  driven  in  a  curve 
that  would  pass  through  the  mattress  near  its  outer  edge.  The  mattreas  protection 
was  40  feet  wide,  and  a  single  section  covered  each  of  the  spaces  in  which  piles  were 
driven. 

Medium  stage  protection. — The  medium  stage  protection  of  riprap  stone  was  extended 
3,3SW  feet  fiiom  Station  36  -f-  40  to  Station  69  -f  68,  but  was  carried  to  the  full  beightr— 
16  feet  above  standard  low  water— only  from  Station  38  -f  90  to  Station  42  -\-  20,  hav- 
ing been  left  at  11  feet  between  Station  42  -\-  20  and  Station  51,  and  between  Sta- 
tion 51  and  Station  69  -f  38,  and  Station  36  -\-  40  and  Station  38  +  90,  at  8  feet 
above  the  same  plane.  The  elevations  were  determined  by  the  stages  of  water  which 
prevailed  at  the  time  the  work  was  in  progress ;  the  revetment  being  in  each  case 
such  small  height  above  the  surface  of  the  water  as  could  be  conveniently  reached 
from  the  stone  barge.  The  average  width  of  the  medium  stage  revetment  placed  dur- 
ing the  year  was  31.5  feet,  or  a  total  ef  104».')40  square  feet. 

During  the  lower  stages  of  the  river,  the  medium  stage  protection,  which  was 
placed  daring  the  flood  stages  of  the  preceding  year,  was  redistributed,  makinf^  the 
thickness  uniform  over  the  whole  surface.  This  work  was  done  between  Station  1 
and  Station  36. 
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Reference  is  made  to  Plate  I  for  locations,  and  to  the  report  of  Mr.  C.  D.  Lamb, 
sabniitted  herewith,  for  farther  details. 

The  expenditures  agi^egated  |6,535  92,  of  which  $6,194.07  was  charged  to  the  ap- 
propriation for  improving  the  channel  opposite  the  city  of  Saint  Louis;  and  $^341.85 
to  the  general  appropriation.    The  latter  item  was  for  labor. 

HORSETAIL  BAR. 

Work  was  not  entirely  suspended  at  this  locality  during  the  prevalence  of  the  flood 
stage,  but  the  party  of  workmen  was  reduced  to  a  single  pile-driver  crew,  becanse 
all  of  the  hurdle  lines,  except  secondary  No.  18,  were  submerged.  This  party  worked 
on  the  repairs  of  No.  18,  and  made  gates  near  the  quarters  on  the  west  bank,  for  gen- 
eral use  in  repairs  until  the  submerged  lines  were  nncovered  by  the  falling  river  abont 
the  last  week  of  July.  Additional  working  parties  were  then  organized  to  resume 
the  work  of  completing  the  repairs  upon  the  primary  line,  which  were  nnder  way 
when  the  flood  came,  to  extend  the  line,  to  repair  old  and  constmot  new  secondary 
lines. 

The  lines  from  No.  18  to  No.  30,  inclusive,  constructed  during  the  years  1880  and 
1881,  had  been  injured  by  running  ice  during  the  winter,  and  oy  drift-wood  daring 
two  flood  seasons,  to  such  an  extent  that  they  did  not  make  an  eflBcient  obstruction 
to  the  flow  of  water,  and  a  lar^e  body  passed  that  way  into  the  chute  east  of  Car- 
roirs  Island  at  medium  and  high  stages,  with  great  velocity,  preventing  new  and 
canying  away  old  deposits,  threateninsc  to  reopen  a  passage  that  would  deplete  the 
navigable  channel. 

The  plan  adopted  to  make  the  obstruction  efficient,  included  repairing  and  extend- 
ing the  primary  line  to  connect  with  the  bar  on  the  head  of  Carroll's  Island,  at  or 
above  the  stage  of  16  feet  above  standard  low  water ;  repairing  secondary  lines  Noa. 
18,  23,  27,  and  30,  and  constructing  a  line  across  the  bead  of  the  chute. 

Primary  hitrdle$. — The  east  primary  hurdle  line  was  repaired  from  its  head,  near  sec- 
ondary lu>.  18,  to  its  intersection  with  No.  30,  in  which  271  piles  were  driven,  which 
is  equivalent  to  the  piling  for  1,084  linear  feet  of  hurdle;  750  linear  feet  of  founda- 
tion mattress  50  feet  wide,  and  1,305  linear  feet  30  feet  wide,  were  constructed  and 
placed;  2,512  linear  feet  of  gates  were  placed,  and  1,560  linear  feet  of  fixed  hurdles 
built.  The  width  of  the  gates  averages  IH  feet,  and  the  area  equals  45,216  square  feet. 
They  were  used  above  secondary  line  No.  25,  and  the  length  given  includes  all  that 
were  used  between  that  point  and  the  head  of  the  primary  line. 

Fixed  hurdles  were  used  below  secondary  line  No.  25.  The  length  given  completed 
the  repairs  to  the  lower  end  of  the  line,  near  its  intersection  witn  secondary  No.  30. 
Of  this,  200  linear  feet  between  secondary  lines  Noe.  25  and  27  averaged  14  feet,  and 
the  remainder  was  8  feet  in  width,  making  an  area  of  13,680  square  feet. 

Sectrndaru  Awrdrea. —Secondary  hurdles  were  repaired,  lliat  of  No.  18  was  in  progreoa 
July  1.  and  was  continued  until  the  12th  of  Angnst,  when  it  was  completed  with  the 
exception  of  bracing  a  small  section  in  the  gap  near  shore,  which  was  done  about  the 
last  of  November.  In  these  repairs  414  linear  feet  were  rebuilt  with  piles,  mattress, 
braces,  and  gates.  Gates  were  placed  142  feet  further,  making  556  feet,  and  such  piles 
as  had  become  unserviceable  upon  600  feet  additional  were  replaced,  making  the  pile- 
driving  extend  over  1,156  linear  feet,  and  was  equivalent  to  complete  piling  over  600 
linear  feet.  The  bracing  extended  over  1,090  linear  feet,  and  the  stringers  over  1,240 
linear  feet. 

The  work  on  secondary  line  No.  23  consisted  in  driving  1,010  linear  feet  of  piling, 
placing  braces  for  1,060  linear  feet,  hurdling  1,110  linear  feet,  and  placing  150  linear 
feet  of  mattress.  The  hurdling  averaged  15.5  feet  in  width,  and  was  mMle  by  waV 
tling  the  brush  directly  upon  tne  piles. 

On  No  27, 1,650  linear  feet  were  reconstructed  so  far  as  relates  to  piling,  hurdling, 
and  bracing,  and  upon  382  linear  feet  of  this  length  a  mattress  30  feet  wide  was 
placed.  Of  the  hurdles,  1,270  linear  feet,  having  a  width  of  16.6  feet,  were  wattled, 
and  380  linear  fe<'t,  of  which  the  width  was  19.5  feet,  were  curtain  hurdles. 

Work  was  begun  on  secondary  line  No.  30  November  23,  and  continued  till  the 
close  of  the  season,  December  6.  About  1,200  linear  feet  of  the  line  were  recon- 
stmcted  with  piling,  bracing,  and  stringers.  120  linear  feet  of  foundation  mattress 
constructed  and  suuk,  and  lf760  linear  feet  oi  wattling  placed. 

Carroll's  Island  hurdle, — The  construction  of  this  line  was  begun  on  the  26th  of 
March,  and  was  continued  until  June  18,  with  the  exception  of  about  twelve  days  be- 
tween  May  22  and  June  4,  when  the  stage  of  the  river  was  above  the  piling.  The 
length  of  the  line  was  determined  when  preparing  to  begin  work  and  found  to  be 
2,450  feet.  The  head  of  the  island  was  afterwards  eroded,  which  may  extend  it  to 
2.700  feet.  Of  this,  however,  nothing  definite  can  be  said,  for  deposits  began  to  fill 
tne  space  which  had  been  eroded  as  soon  as  the  river  commenced  falling — about  the 
close  of  the  year. 

Piles  were  driven  for  the  whole  of  the  original  length  of  the  line ;  2,350  linear  feet 
of  foundation  mattress  46  feet  wide  were  placed,  extending  up  fromi  the  lower  end  of 


Digiti 


zed  by  Google 


APPENDIX   T.  1195 

the  line,  and  the  wattling  was  completed  npon  1,625  linear  feet,  an  average  depth  of 
aboat  11  feet. 

Stringera  were  placed  npon  2,092  feet  of  the  drift  row  and  8&0Teet  of  the  main  row, 
and  diagonal  braces  were  placed  850  feet  npon  each  of  these  two  rows.  Cross  braces 
were  placed  £>r  a  distance  of  437  linear  feet  from  the  island  end. 

Keference  is  made  to  Plate  II  for  locations,  and  to  the  report  of  Mr.  £.  D.  Libby, 
snbmitted  herewith,  for  fhrther  details. 

The  e^ienditDree  f^^gregated  |51,473.93,  distribnted  as  shown  in  the  accompanying 
statement : 

ffTATnaENT  OF  KXFEHDITUftES  AT  HORSETAIL   BAK  FOR   TBI    FISCAL   TEAR   KNDIKO 

JX7NE  30,   1883. 

Primary  hurdle : 

Labor 12,932  52 

PUea 1,134  28 

Brush 2,102  63 

Stone - 946  11 

Sope 200  09 

Wire 16  05 

Kails 16  80 

Spikes 30  08 

Lnmber 407  66 

Bolts 1,020  82 

Sabsistenee 2,189  56 

Steamer  Homphieys 112  40 

Pile-drirers 354  56 

Barges 6  24 

Qoarters 119  70 

Small  boaU 83  00 

Tools  and  appliances 162  20 

$11,834  70 

Secondary  bardies : 

Labor 4,515  15' 

Piles 2,246  91 

Bmsh 1,716  67 

Stone 225  34 

Hope 210  43 

Wire 21  40 

Iron 4  54 

Nails 7  20 

Spikes 41  36 

Lnmber 83  98 

Bolts 561  58 

Snbsistenee 2,496  24 

Steamer  Humphreys 219  18 

Pile-diiren 859  52 

Quarters 228  90 

Small  boats 96  28 

Tools  and  appliances 191  60 

13,726  29 

Carroll's  Island  hurdle: 

Labor 3,163  94 

Piles 3,360  02 

Brush 2,529  47 

Stone 720  00 

Kope 196  23 

Iron 2  60 

Wire 72  25 

Spikes 42  66 

Bolta 273  59 

Subsifltenoe 2,552  41 

Steamer  Hamphreys 206  50 

Steamer  Gillmore 200  00 

Launch  Hornet 51  20 

Launch  Flofrence 9  78 

Pile-driTcrs 1,043  01 

Bargee 858  13 

Quarten 1,248  41 

Small  boats 820  17 

Tools  and  appliances 1,090  88 

18,441  25 
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Bank  protection,  head  of  Gairoll's  Island: 

Labor $263  71 

Piles 43  76 

Brnsh 130  05 

Stone 99  22 

Rope 12  86 

Wire 8  92 

Nails 2  56     * 

Spikes 5  56 

Snbsistence 166  64 

Steamer  Humphreys 16  52 

Pile-drivers 44  03 

Bargeflate 63  96 

Quarters 64  77 

Smallhoats 41  44 

Tools  and  appliances 54  86 


$1,018  88 


Engineering  and  contingences: 

Engineering 2,671  04 

General  expense 2,042  11 

Telephone 313  48 

Office  furniture 12  17 

Instruments 33  01 

Boarding  outfits 17  71 

Contingencies 1,359  23 

Surreys 4  06 

6,452  81 

51,473  93 

TWIN  HOLLOWS,  WB8T  8IDB. 

Work  at  this  locality  was  in  progress  continuously  from  Julv  1  until  the  season  was 
closed  by  the  severe  weather  which  followed  the  storm  of  December  6 ;  resumed 
March  1,  and  continued  to  June  17,  when  the  flood  stage  to  which  the  river  had  risen 
prevented  further  active  field  operations.  A  small  party  was  retained  to  care  for  prop- 
erty, including  a  crib  which  had  been  completed  and  was  waiting  for  a  favorable 
opportunity  to  be  placed. 

During  the  first  half  of  the  year  the  number  of  persons  engaged  was  limited  to 
that  which  could  be  nrofitably  employed  within  the  limits  available  for  work  with- 
out interfering  with  tne  navigable  channel,  which  at  the  beginning  of  the  year  crossed 
the  primary  line  about  Station  90,  and  continued  to  the  west  shore ;  thence  rebound- 
ing struck  Beard's  Island  above  Station  36 ;  afterwards  moving  slowly  down  stream 
until  at  the  end  of  November  its  line  of  greatest  depth  and  velocity  crossed  the  primary 
about  Station  130 ;  then  swlDging  through  a  small  arc,  reorossed  the  line  and  con- 
tinued to  the  foot  of  Beard's  luand.  To  keep  pace  with  this  movement  and  leave  the 
navigable  channel  free  l^om  obstructions,  the  rate  of  progress  of  the  work  was  retarded 
through  July,  increased  during  August,  and  decreased  again  the  Ist  of  September, 
after  which  it  was  continued  slowly,  keeping  the  head  of  the  primary  line  in  the 
margin  of  the  channel,  and  building  secondary  lines  fast  enon^n  to  have  each  com- 
pleted soon  after  the  primary  had  reached  the  point  of  intersection. 

The  number  of  persons  employed  ranged  between  100,  July  1,  and  300,  September 
1,  then  reduced  to  about  140,  which  number  was  employed  until  the  end  of  the  sea- 
son, with  the  exception  of  a  small  reduction  made  after  the  middle  of  October  by 
sending  men  to  repair  works  at  Pulltight. 

During  the  second  half  of  the  year  the  amount  of  funds  available  confined  opera- 
tions to  parte  of  works  which  were  under  process  of  construction  and  to  repairs  of 
lines  which  were  damaged  by  ice  at  the  breaking  of  the  wint«r's  gorges. 

Primary  hurdles,— The  gaps  in  the  primary  line  which  existed  at  the  close  of  the  pre- 
ceding year  were  closed  and  the  line  extended  to  Station  122 -f  50.  Of  this  distance 
piling  was  driven  for  2,005  feet ;  foundation  mattress,  50  feet  wide,  placed  upon  4,075 
feet,  and  3,860  linear  feet  wattled  an  average  depth  of  13  feet. 

Tne  fixed  hurdles  closed  the  gaps  below  Station  6 -f  20  and  extended  the  line  to  Sta- 
tion 94,  and  from  104  to  Station  122  -f  50. 

Willows. — The  space  between  stations  94  and  104  was  occupied  by  a  high  sand-bar. 
which  was  dry  when  the  work  in  that  vicinity  was  in  progress.  Willows  were  planted 
upon  the  upper  half  of  it,  and  the  balance  was  protected  bv  a  mattress. 

Criba. — In  both  primary  and  secondary  lines  cribs  were  substituted  for  piling  where 
the  earth  on  the  bed-rock  was  not  deep  enough  to  hold  piles. 

Of  these  there  were  constructed  and  placed :  In  the  primary  line,  250  linear  feet, 
above  Station  6 -f  20.    In  secondary  No.  1,  270  linear  feet ;  No.  2, 300  linear  feet;  No 
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3,  175  linear  feet ;  No.  4,  600  linear  feet  constraoted,  of  which  410  feet  were  placed ; 
No.  5,  300  linear  feet. 

Seeondartf  hurdler. — Secondary  hurdlea  No8.  1  to  3,  inclasive,  were  completed  dnring 
the  first  half  of  the  year.  In  Nos.  4  and  r>  passage  ways  wore  left  for  an  entrance  to 
the  sheltered  basin  of  deep  water  found  under  No.  3,  whicli  had  been  selected  for  har- 
horin^  the  plant  during  the  winter. 

Dnrinu  the  second  half  of  the  year  work  was  carried  on.  which  had  for  its  object 
the  completion  of  these  lines  and  re])air  of  the  i^aps  made  l)y  the  ioo. 

There  were  completed  during  the  jesir:  in  line  No.  1,  piling  and  fonndation  mat- 
trees  each  570  feet,  wattling  MO  feet:  No.  2,  i^TU  leet  of  piliii.i»  atui  fonndation  mat- 
tress, 570  feet  of  wattling:  \o.  3.  l.thiOlinoar  feet  of  piling,  f^Tli  linear  f«M«t  of  mattress, 
and  606  linear  feet  of  wattling;  No.  4,  3(K)  linear  feet  each  of  piling  and  niattrcns,  and 
840  feet  of  wattling:  No.  5,  1,340  linear  feet  each  of  piling  an<l  mattress,  and  1,640 
linear  feet  of  wattling. 

The  entire  length  of  piling  was  braced.  The  width  of  the  foundation  mattresses 
averaged  30  feet«  and  the  depth  of  wattling  13  feet. 

Praf«etin9  depoHU. — A  low-water  mattress  having  a  width  of  104  feet  was  constmcted 
and  placed  just  outside  the  primary  line,  extending  from  shore,  near  the  origin  of  the 
line,  to  Station  1(5  -f-  45. 

It  was  constmcted  during  the  fall  season,  and  was  designed  to  protect  the  deposits 
whieh  had  been  secured. 

Reference  is  made  to  Plate  III  for  locations,  and  to  the  report  of  Mr.  W.  S.  Mitchell, 
■nhmitted  herewith,  for  further  details. 

Expenditures  aggregated  $93,136.91,  distributed  as  shown  in  the  accompanying 
statement: 

STATUODTr  OF  KXPK2a>ITUBB8  AT  TWIN  HOLLOWS,  WS8T  SIDK,  FOR  THE  FISCAL  TBAH 

BKDmO  JUNS  30,   18^. 

Piimaiy  hnrdles : 

Labor 15.574  79 

PUes 4,136  63 

Bmdi 3,799  94 

Stone l,4f)0  77 

Hope 64  13 

Wite 192  60 

Naili 2  40 

Spikss 53  48 

Bolts 322  95 

Snbastenee 6,500  50 

Steamer  Humphreys 421  50 

LannchHomet 348  00 

PUe-driTers 1,237  76 

Barges 78  00 

Qnarterboats 133  95 

Quarters i 266  70 

SmaU  boats 209  62 

Tools  and  appliances 412  05 

125,215  77 

Crib  primary  line : 

LalMnr 1.150  44 

PSlce 422  50 

Stone 474  48 

R^ope 16  24 

Spikes 6  68 

Bolts 181  01 

Snbsistenoe 664  00 

2,915  35 

Secondary  bardie : 

Labor 5.966  87 

PUee 4,200  76 

Brash 3.331  96 

Stone 308  40 

Bope 22  66 

Wire 274  32 

Nails 19  49 

Spikss 21  35 

Bolts 464  83 

Sabsutenee 5,700  53 

Steamer  Humphreys 393  40 

LAundi  Hornet 1 344  83 
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Pile-drivers $1,762  54 

Barges 71  76 

Barge  flats 102  33 

Quarter  boats 128  25 

Quarters 457  82 

Small  boats 409  62 

Tools  and  appliances 912  05 

124,892  77 

Crib  secondary  line : 

Labor 5,263  78 

Piles 2,495  14 

Brush 214  57 

Stone 855  03 

Rope 79  34 

Wire 15  27 

Nails * 10  48 

Spikes 124  55 

Bolts 776  23 

Lumber 1,002  72 

Subsistence 5,044  00 

Miscellaneous  supplies 36  87 

Steamer  Humphreys 132  16 

Steamer  Gillmore 200  00 

Launch  Florence 81  50 

Pile-drivers 1,278  06 

Barges 1,560  78 

Barge  flats - 1,300  52 

Quarter  boats 91  28 

Quarters 1,800  00 

Small  boats 672  48   * 

Tools  and  appliances 968  04 


L^w-water  protection  : 

Labor 1,565  70 

Piles 113  41 

Brush 2,690  06; 

Stone 431  21 

Rope 7  67 

Wire 187  25 

Nails 7  20 

Spikes 48  88 

Bolts 6  02 

Subsistence 1,391  12 

Steamer  Humphreys 50  58 

Steamer  Hornet 46  40 

Pile-drivers 49  28 

Barge  flats 303  65 

Quarters 90  30 

Small  boats 69  88 

Tools  and  appliances 137  34 

Engineering  and  contingencies : 

Engineering 3,747  47 

General  expense 3,852  22 

Telephone 677  95 

OfiQce  furniture 26  50 

Surveys 11  60 

Instruments 67  84 

Contingeucies 530  69 


24,002  80 


7,195  95 


8,914  27 


93,136  91 


TWIN  HOIXOW8,  BAST  SIDE. 

The  work  of  protecting  the  bank  at  this  locality  was  in  progress  at  the  beginning 
of  the  year,  and  was  continued  during  the  flood  of  July.  The  operations  were  con- 
fined to  the  fabrication  of  mattresses,  until  the  river  had  subsided  to  stages  suitable 
for  placing  the  medium  stage  protection. 

LoiC'water  protection, — ^The  section  of  low-water  mattress  which  had  been  fabricated 
at  the  beginning  of  the  year  was  extended  to  a  length  of  1,500  feet,  and  held  until 
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the  flood  began  to  sabside,  when  it  wm  encoeesfnlly  placed.    Another  section  1, 210 

feet  long  was  constructed  and  placed,  which  completed  the  low-water  protection 

from  Station  0  to  Station  86. 

Medi»m  stage  protedion. — ^The  zone  between  standard  low  water  and  16  feet  above 
that  plane,  was  not  in  condition  to  receive  complete  revetment,  the  apper  portion 
beinfi^  too  steep  to  retain  stone.  The  protection  was  made  continuoas  between  Station 
0  and  Station  86,  but  its  height  was  irregalar,  conforming  to  that  of  the  slope  suit- 
able to  receive  it. 

Of  this  protection,  all  except  200  feet  between  Stations  59  and  61  was  placed  during 
the  fall  season,  and  finished  on  the  19th  of  October.  The  bank  upon  the  section 
between  Stations  59  and  61  was  vertical  at  the  time  the  other  work  was  done,  and 
its  protection  was  delayed  so  that  it  might  be  graded  by  the  action  of  the  river.  This 
was  done  and  the  protection  was  placed  here  about  the  middle  of  May. 

Reference  is  made  to  Plate  IV  for  locations,  and  to  the  report  of  Mr.  J.  O.  Holman, 
submitted  herewith,  for  further  details. 

The  expenditures  aggregated  $23,232.31,  distributed  as  shown  in  the  accompany- 
ing statement : 

STATEMENT    OF    EXPENDITURBS   AT    TWIN    HOLLOWS,   EAST    BANK,   FOR    THE    FISCAL 
YEAR  ENDING  JUNE  30,  1883. 

Low-water  protection : 

Labor $3,249  99 

Piles  310  08 

Brush 3,023  51 

Stone 885  12 

Rope 325  75 

Wire... 294  25 

KaiU 43  20 

Spikes 75  20 

SubelBtence 2,320  68 

Slesmer  Humphreys 134  50 

Pile-drivers 103  04 

Barges...: 184  08 

Barge  flats 75  80 

Qnartsn 147  00 

Ways 182  00 

Small  boats 75  70 

Tools  and  appliances 173  50 

111,603  40 

Grading: 

Labor 165  99 

Subsistence 53  28 

Excavator 76  20 

295  47 

Medium  stage  protection : 

Labor 1,087  36 

Piles 75  48 

Brush 1,199  90 

Stone 5,421  56 

Kope 7  67 

Wire 26  75 

Subsistence 1,875  87 

St^uner  Humphreys 118  02 

Pile^rivers 42  24 

Quarters 69  33 

Qujuter  boats 28  50 

Small  boats 37  85 

Tools  and  appliances 86  76 

10,077  29 

Engineering  and  contingencies : 

Bngineering 371  22 

General  expense 701  16 

Telephone 103  a3 

Survey 3  43 

Office  funiture 3  97 

Instruments 10  42 

ContingCDcies 62  12 

1,256  15 
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puixught. 

The  work  at  this  locality  had  for  its  object  the  olosinff  of  the  small  chute  east  of 
Beard's  Island,  and  was  bespn  soon  after  the  Ist  of  July.  It  consisted  of  a  line  of 
primary  hurdles,  supported  by  secondary  lines,  and  the  protection  of  a  portion  of  the 
head  of  the  Willow  Bar  above  Beard's  Island. 

Primary  hurdle, — ^The  primary  line  projected  fh>m  the  shore  at  Station  113  of  the 
line  of  reference,  which  has  its  origin  at  the  head  of  the  revetment  at  Twin  Hollows, 
east  side,  crossed  to  the  deep  water  found  near  shore  to  a  bar  which  was  dry  at  a  stage 
16  feet  above  standard  low  water,  upon  a  line  located  with  special  reference  to 
economy  in  constructing  and  maintaining  the  works. 

Piles  had  been  driven  and  stringers  placed  to  the  bar,  a  distance  of  2,860  feet  from 
the  shore,  foundation  mattress  placed  upon  2,700  feet,  bracing  upon  2,425  feet,  and 
wattling  upon  1,100  feet  of  the  line— measured  in  each  case  firom  snore.  When  work 
was  suspended,  June  8,  on  account  of  the  high  stage  of  the  water,  the  average  width 
of  the  mattress  constructed  was  40  feet,  and  the  average  depth  of  the  wattling  15 
feet.  The  location  of  this  hurdle  below  its  intersection  with  the  bar  has  not  been 
definitely  determined,  but  will  be  upon  the  most  direct  and  economical  line  to  the 
head  of  the  Willow  Bar  previously  mentioned. 

Secondary  hurdles, — No.  3  was  constructed  across  the  head  of  the  chute  during  July 
and  August,  at  a  distaoce  of  about  4,200  feet  from  the  oriein  of  the  primary  line. 
This  hurdle  was  about  850  feet  long  and  averaged  10  feet  in  depth,  having  an  area  of 
8,500  square  feet. 

Line  No.  1  was  extended  200  feet  from  shore;  only  the  piling  was  driven. 

Bank  proiecHim. — ^Two  mattresses  were  constructed  during  the  month  of  May  to 
protect  the  bank  just  above  and  below  the  shore  end  of  tne  primary  hurdle  line. 
The  former  of  these  was  290  feet  long  by  45  feet  wide,  and  the  latter  145  feet  by  25 
feet. 

Another  mattress  was  conmienced  in  June  to  protect  the  head  of  the  Willow  Bar 
above  Beard's  Island,  a  section  100  feet  long  by  58  feet  wide  has  been  constructed 
and  placed  at  the  time  operations  were  suspended  in  that  month. 

Reference  is  made  to  Plate  III  for  locations,  and  to  the  report  of  Mr.  J.  O.  Holman, 
submitted  herewith,  for  further  details. 

The  expenditures  aggregated  $46,465.47,  distributed  as  shown  in  the  accompanying 
statement : 

8TATBMENT  OF  EXPENDITURES  AT  PULLTIOHT  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1883. 

Primary  hurdle: 

Labor |6,217  64 

Pile  timber 6,595  96 

Brush 5,798  03 

Stone 1,886  48 

Rope 147  11 

Wire 140  46 

Nails 13  41 

Spikes 74  00 

Bolts 472  68 

Iron 43 

Subaistence 5,032  61 

Steamer  Humphreys 371  52 

Steamer  Gillmore 210  00 

Launch  Hornet 69  60 

Launch  Florence 716  23 

Pile-drivers 1,773  21 

§uarters 1,747  27 

argeflate 969  40 

Skiffs 650  60 

Tools,  &c 1,065  30 

-$33,941  94 

Secondary  hurdle : 

Labor 2,217  19 

Pile  timber 1,060  44 

Brush 1,088  83 

Stone 303  05 

Rope 23  01 

Wire 37  45 
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Kmila $1  20 

Spikc6 11  5W 

Bolts 24  08 

Sabautence 1,220  27 

Steamer  Humphreys 1(^6  44 

Steamer  Gillmore 50  00 

liAanch  Florence 13  04 

Barge  date 53  30 

Ffle-driFen 325  11 

Quarters 100  86 

SkUb 43  91 

ToolB 86  76 


$6,766  22 


Engineering  and  contingencies : 

Engineering 2,542  39 

General  ezpenee 1,«68  72 

Surveys 2  95 

Telephone 377  04 

Officefomituie 18  16 

Instmments 46  72 

Contingencies 901  33 


BEARD'S  ISLAND. 


5,757  31 
46,465  47 


'  protection, — In  continuation  of  the  revetment  of  the  west  bank  of  this 
island  4,1^60  linear  feet  of  low-water  mattress  of  the  standard  width  of  120  feet,  and 
385  linear  feet^  100  feet  wide,  were  constracted.  Of  the  standard  width  mattress  only 
ahont  3,600  linear  feet  was  snoeessfolly  placed,  protecting  3,500  linear  feet  of  bank, 
between  Stations  35  4-  50  and  70  -f-  50.  The  dimcnlties  encountered  between  Stations 
35  -f  50  and  49  +  75  were  ezoessi ve,  beinff  made  so  by  the  peculiar  configuration  of  the 
water-way  and  bars  in  the  vicinity.  The  channel  Vas  m  a  state  of  transition,  and 
tiie  axis  of  greatest  velocity,  crossed  from  the  bluffs  at  the  beginning  of  July,  as 
shown  in  the  map  of  the  locality,  plate  Y ,  striking  the  bank  at  Station  36,  the  point  at 
which  the  low-water  mattress  was  then  under  process  of  construction.  The  lower 
reef  projecting  from  the  Missouri  shore  threw  nearly  the  whole  volume  of  the  river 
against  the  iuand  through  a  funnel-shaped  stream,  of  which  the  lower  orifice  was 
not  more  than  350  feet  wide  during  a  period  of  several  days  with  the  river  about  6 
fiset  above  standard  low  water. 

The  point  of  impact  moved  continuously  down  stream  at  about  the  same  rate  that 
the  eonstmction  of  the  low- water  mattress  progressed,  keeping  the  force  which  op- 
posed the  construction  and  sinking  of  the  mattress  at  a  maximum.  • 

The  alow  progress  ma4e  in  completing  the  low- water  protection  may  be  traced  in 
part  to  the  deep,  swift  water  crossing  the  line  under  an  obtuse  angle,  and  in  part  to* 
the  drift-wood  brought  in  contact  with  the  mattress  during  the  flo^  of  July. 

Medium  stage  protoetum.— Medium  stage  protection  was  extended  from  Station  16 
-I-  50  to  Station  18,  and  from  Station  28  to  65,  except  a  section  50  feet  long  below 
Station  35,  and  another  300  feet  in  length  between  Stations  59  and  62,  by  a  revetment 
of  riprap  stone.  The  total  length  thus  protected  was  3,500  feet,  and  of  this  amount 
850  feet  between  Stations  16  +  50  and  18,  Stations  28  and  33,  and  from  40-f  50  to 
Stat!<m  42  +  50  was  carried  to  the  required  height — 16  feet  above  standard  low  water — 
and  the  remainder  was  only  carried  to  6  feet  above  that  plane. 

A  medium-stage  mattress  600  feet  long  by  60  feet  wide  was  placed  between  Stations 
44  and  50,  and  another  900  feet  long  and  averaging  80  feet  in  width  between  Stations 
64  and  73.  The  latter  was  supplemented  by  the  100-foot  wide  mattress  previously 
mentioned. 

QradiMg. — Grading  by  the  hydraulic  excavator  was  begun  below  Station  35  and  ear- 
ned a  distance  of  1,043  feet.*  Its  object  was  to  reduce  a  steep  bank  varying  from  14 
to  90  feet  in  height  to  a  uniform  grade  of  2  to  1,  to  facilitate  the  placing  of  riprap 
ptoteecion. 
This  class  of  work  was  carried  on  less  than  a  month,  but  the  results  were  satisfac- 


Qce  is  made  to  Plate  Y  for  locations,  and  to  the  report  of  Mr.  J.  £.  Savage, 
sabmittsd  herewith,  for  further  details. 

5455— B  83 76     ' 
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The  expenditure  aggregated  |55,810.47,  distributed  as  shown  in  the  accompaayinff 
statement : 

STATEMENT  OF   BXPEXDITURES  AT  BEARD'S  ISLAND   FOR   THE  FISCAL  YEAR   ENDING 

JUNE  30,  1883. 

Low-water  protection: 

Labor #9,479  41 

Piles 1,391  25 

Brush 13,993  4a 

Stone 2,093  71 

Rope 70  70 

Wire 497  55 

Iron 9  08 

Nails 19  20 

Spikes 56  40 

Bolts 34  40 

Subsistence 8,409  68 

Steamer  Humphreys 826  14 

Steamer  Anita * 32  12 

Launch  Florence :J5  72 

Pile-drivers 438  40 

Barges 399  36 

Barge  flats 132  20 

Quarters 548  10 

Ways 502  65 

Small  boats 327  64 

Tools  and  appliances 654  39 

$39,951  58 

Grading: 

Labor 389  40 

,Subsi8tence 370  36 

Excavator 380  41 

Small  boats 14  00 

'Tools  and  appliances 28  00 

1,182  17 

Medium  stage  protection : 

Labor 2,297  90 

Piles 477  22 

:Stone 3,828  22 

Rope 120  06 

Spikes 48  88 

Subsistence 2,026  60 

Steamer  Humphreys 230  42 

Launch  Florence 9  40 

Quarter-boats 42  75 

Quarters 50  40 

Small  boats 78  12 

Tools  and  appliances 156  23 

9, 366  20 

Engineering  and  contingencies : 

Engineering 1 ,  328  00 

^General  expense 2,055  09 

Telephone 306  24 

Surveys 9  86 

Office  furniture 11  47 

Instruments 25  34 

Contingencies.., , 1,574  52 

5,310  52 


55, 810  47 

CHESLEY  ISLAND. 

Law-icater  proteoHm.—The  revetment  of  this  island  was  begun  about  the  20th  of 
September  and  continued  until  the  5th  of  December,  when  4,464  linear  feet  of  bank  be- 
tween Stations  0,  and  44+64  had  been  protected  by  placing  a  mattress  120  feet  wide 
with  its  inside  edge  as  nearly  as  practicable  in  the  curve  of  standard  low  water. 
Of  this,  4,305  linear  feet  were  constructed  and  placed  in  a  single  section  in  water  vary- 
ing from  24  to  30  feet  in  depth,  and  flowing  swiftly,  say  with  a  surface  velocity  of  5 
feet  per  second.  This  section  could  have  been  continued  an  indefinite  length,  and  was 
terminated  by  the  completion  of  the  work  to  the  point  at  which  the  channel  leaves 
the  high  ground  of  the  island. 
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The  lemaining  164  feet  were  protected  by  a  section  recovered  from  a  wreck  of  one 
of  the  mattresses  at  Beard's  Island,  which  was  landed  here  by  the  steamer  Humphreys 
and  was  afterwards  floated  to  lower  end  of  this  protection  and  placed  as  a  part  of  it. 
This  hecomes  the  longest  section  of  mattress  in  the  world.  It  was  constmcted  and 
placed  with  only  a  single  small  break  which  occurred  about  Station  20,  but  did  not 
destroy  the  efficiency  of  the  protection  even  upon  the  space  that  it  occupied. 

The  entire  section  of  4,305  linear  feet  was  constructed  in  fifty-six  working  days,  of 
wbicb  thirty  were  reckoned  at  ten  hours  and  the  remainder  at  nine  hours,  but  upon 
twenty  of  these  days  the  party  consisted  of  not  more  than  twenty  workmen,  or  less 
than  one-third  of  a  full  force.    The  exact  time  spent  upon  the  mattress  was  28,015 
hours;  calling  sixty  laborers  a  full  party  this  would  be  equivalent  to  forty-seven 
working  days  of  ten  hours  each,  and  would  make  the  daily  average  94  feet.    This  rate 
was  exceeded  upon  several  days,  and  could  be  maintaiued  indefinitely  where  the  diffi- 
culties were  not  excessive  if  the  party  could  be  kept  full.   This  seems  impracticable, 
however,  except  by  having  a  reserve  from  which  the  party  can  be  filled  at  pleasure : 
and  this  can  be  done  only  when  other  works  are  in  progress  under  the  same  super- 
vision. 

Medimm  9tage  proUction. — Extending  the  protection  up  to  the  plane  of  6  feet  above 
standard  low  water  followed  the  placing  ot  the  low  water  mattress  closely,  leaving 
only  room  enough  between  for  movements  of  barges  used  in  connection  with  the 
work. 

It  reached  Station  39  at  the  close  of  the  fall  season,  and  during  the  second  half  of 
the  year  it  was  raised  to  16  feet  above  standard  low  water  to  a  distance  of  3,475 
feet  below  Station  0,  at  the  head  of  the  island. 

Protection  of  the  head  of  the  island. — ^The  protection  was  extended  around  the  head  of, 
and  upon  the  opposite  side  of  the  island  to  Station  5-|-85,  measured  from  the  zero  sta- 
tion of  the  original  line.  The  mattress  for  this  protection  was  an  average  of  40  feet 
in  widths  and  the  riprap  protection  extended  to  14  feet  above  standard  low  water. 

A  medium  stage  mattress  about  400  feet  Ions  by  50  feet  wide  was  built  and  placed  as 
an  additional  protection  to  the  head  of  the  island  and  to  prevent  the  undermining  of 
the  upper  end  of  the  low- water  mattress.  It  extends  up-stream  from  the  head  of  the 
latter. 

Grading. — Grading  by  the  hydraulic  excavator  was  completed  from  the  head  of  the 
island— Station  0  to  Station  27-|-60. 

The  bank  was  about  18  feet  above  the  water's  surface  at  6  feet  above  standard  low 
water,  and  was  excavated  to  a  slope  of  2  to  1,  which  gives  about  12  cubic  yards  per 
linear  foot,  or  about  33,000  cubic  yards  excavated  in  all. 

Htirdles. — A  hnrdle  line  about  900  feet  long  to  cross  the  chute  west  of  the  island  was 
commenced  Apnl  18,  and  work  continued  on  it  until  operations  were  stopped  by  high 
water  June  15.  It-s  location  was  about  700  feet  below  the  mouth  of  Meramec  River 
and  1,000  feet  below  the  head  of  the  island. 

Piles  were  driven  for  800  feet  of  the  line,  leaving  a  gap  of  about  100  feet  near  the 
middle.  Of  this,  720  linear  feet  was  furnished  with  foundation  mattress,  and  250  feet 
with  longitudinal  stringers. 

Beference  is  made  to  Plates  III  and  YI  for  locations,  and  to  the  report  of  Mr.  C.  Y. 
Merserean,  submitted  herewith,  for  further  details. 

The  expenditures  aggregated  $47,401.39,  distributed  as  shown  in  the  accompanying 
statement : 

STATEMENT  OF  EXPEKDITURES  AT  CHESLEY  ISLAND   FOR  THE  FISCAL  YEAR  ENT)INO 

JUNE  30,  1883. 
Low- water  protection : 

Labor $4,278  59 

Plies 930  63 

Brush 8,946  93 

Stone 1,419  25 

Rope 120  73 

Wire 387  72 

Hails 19  36 

Spikea 210  47 

Subsistence .., 3,763  44 

Steamer  Homphreys 202  32 

Steamer  Anita 8  03 

Pile-drivers 298  41 

Barges 246  48 

Quarters 563  45 

Ways 280  28 

Small  boats 147  31 

Tool^^nd  appliances 373  01 

$22,196  41 
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Grading : 

Labor ^4  03 

Subsistence 189  86 

Excavator 375  92 

Medinm  stage  protection : 

Labor 691  32 

Piles 38  10 

Brush 467  25 

Stone 8,027  70 

Rope 5  30 

Wire 21  40 

Subsistence 1,338  15 

Steamer  Humphreys 67  44 

Pile-drivers 82  56 

Quarters 488  35 

Small  boats 69  37 

Tools  and  appliances 330  21 


JIM  smith's 


1859  81 


11,627  IS 


Hurdle: 

Labor 1,239  94 

Piles 1,324  02 

Brush 887  50 

Stone 600  27 

Rope 19  25 

Wire IT  84 

Nails 2  56 

Spikes 16  70 

Bolts 6  25 

.  Subsistence 1,242  28 

Steamer  Humphreys 16  52 

Steamer  Gillmore 120  00 

Pile-drivers 628  32 

Quarters 759  46 

Small  boats 133  64 

Tools  and  appliances 740  88 

Engineering  and  contingencies : 

Engineering * 1,766  74 

General  expense 1,481  98 

Telephone 526  88 

Survey 3  48 

Office  furniture 20  66 

Instruments 53  02 

Contingencies 1,109  83 


7,755  43 


4,962  59 
47,401  39 


The  work  of  construction  at  this  place  was  suspended,  on  account  of  high  water 
from  the  Ist  to  the  17th  of  July,  when  it  was  resumed  upon  the  primary  line  at 
Station  9  on  the  branch  from  F  to  F,  and  continued  to  the  close  of  the  working  sea- 
son, December  6,  since  which  time  no  work  of  construction  has  been  done. 

Primary  hurdli, — ^The  primary  hurdle  was  under  process  of  construction  from  the 
date  of  resmnption  until  the  close  of  the  fall  season,  and  during  that  time  was  ex- 
tended from  Station  9  to  Station  34  on  the  branch  F  F,  and  in  addition  piles  were 
driven  to  Station  35+50. 

The  branch  F  E  was  completed  from  Station  53  to  77  and  in  addition  piles  were 
driven  from  Station  41  to  53,  and  from  Station  77  to  86-f  50.  Foundation  mattress 
was  constructed  and  placed  for  5,800  feet  between  Stations  9  and  35  on  the  branch 
F  F,  and  between  Stations  50  and  82,  on  the  main  line  frx>m  F  to  E.  Bracing  was 
plaeed  on  6,420  feet,  and  stringers  on  1,010  additional  feet,  or  a  total  length  or  7,430 
leet.    The  average  depth  of  wattling  was  22  feet,  making  107,800  square  feet. 

Late  in  the  season  the  water  which  found  an  outlet  east  of  the  large  middle  bar 
lyinji;  upon  both  sides  of  the  primary  line,  concentrated  into  a  narrow  passage,  ^ept 
the  inclined  branch  frx>m  Station  10,  out  the  bar  away  to  F,  and  damaged  the  lihe  to 
the  extent  of  scouring  out  piles  upon  150  feet  of  its  length  from  Station  34  to  35  +  50 
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«nd  eroded  todangeroiu  depths  upon  the  entire  distance.  These  breaks  were  rebuilt. 
«  mattreee  was  placed  to  prevent  the  erosion  of  the  bar  in  the  vicinity  of  F,  and 
another  was  begun  about  Station  14  on  the  branch  line  F  F  but  was  suspended  when 
onlv  150  feet  had  been  built. 

Irti/<MP«. — Willows  were  planted  in  four  rows  and  Cottonwood  in  one,  from  Station 
O  on  the  main  line  to  Station  33  upon  a  bar  which  became  dry  throughout  its  entire 
length  at  10  feet  above  standard  low  water,  and  of  which  the  highest  point  was  un- 
covered -when  the  declining  river  reached  13.5  feet  above  that  plane. 

Sectmdary  hurdles, — Secondary  hurdles  were  under  process  of  construction  from  the 
day  on  which  they  were  commenced  in  July  to  the  close  of  the  fall  season  with  the 
following  results : 

Line  No.  1,  which  was  begun  in  July,  was  completed  with  piling,  bracing,  stringers, 
mattrees,  and  wattling.    Its  length  was  870  feet. 

Line  No.  2  was  completed  from  shore  to  a  distance  of  1,890  feet,  and  of  these  were 
duplicated  500  feet  of  piling,  450  feet  of  mattress,  and  450  feet  of  stringers,  in  repair- 
ing breaches. 

Line  No.  3,  was  completed  as  follows :  Piles  were  driven,  and  stringers,  braces,  and 
mattress  placed  for  1,445  feet,  of  which  1,195  feet  were  wattled. 
Line  No.  4  was  completed  to  a  distance  of  575  feet  from  shore. 
Line  No.  5  was  completed.    Its  length  was  1,050  feet. 

Line  No.  6  was  completed  to  a  distance  of  750  feet  from  the  primary  line,  whence 
a  bar,  dry  at  medium  stages,  extended  to  the  high  bank. 

Summing  up  the  work  done  upon  secondary  lines  Nos.  1  to  6,  inclusive,  their  results : 
Piles  driven  for  7,600  feet :  mattress  and  stringers,  each  placed  upon  7,550  feet ;  braces 
upon  6,560  feet  of  line,  ana  6,330  feet  were  wattled. 

Reference  is  made  to  Plate  III  for  locations,  and  to  the  report  of  Mr.  J.  O.  Holman, 
aubmitted  herewith  for  funher  details. 

The  expenditures  aggregated  $103,413.37,  distributed  as  shown  in  the  accompanying 
atatemeni : 

STATZMSST  OF  EXPEXDrTURBS  AT  JIM  SMITH'S  FOR  THE  FISCAL  YEAR  ENDING  JUNK 

30,  1883. 
Primary  hurdle : 

Labor 113,861  63 

Piles 7,7i<6  72 

Brush 7,415  66 

Stone 2,262  52 

Bope 755  45 

Wire 2?j3  55 

lion 27  24 

Nails 16  80 

Spikes 131  60 

Lumber 85  92 

Bolts 1,218  62 

Subsistence 13,493  76 

Steamer  Humphreys 393  40 

Steamer  Anita 136  51 

Launch  Florence 317  72 

Pile-drivers 2,058  24 

Barge  flats 83  38 

Quarters 826  33 

Quarter  boats 25  65 

Small  boaU ^ 421  08 

Tools  and  appliances bl5  20 

$52,416  98 

Secondary  hurdle : 

Lalwr 10,943  76 

PUes 7,677  30 

Brush 4,307  92 

Rope 333  45 

Wire 171  20 

Stone 1,497  30 

Iron 18  16 

Nails 9  60 

Spikes H6  48 

Lumber 95  92 

Bolte 1,269  36 

Subsistence 10,401  09 
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Steamer  Humphreys $309  10 

Laaoch  Florence lf>7  32 

Pile-drivers 2,094  15 

Quarters 644  70 

Quarter  boats 22  85 

Small  boats 315  81 

Tools  and  appliances 611  43 

140,976  90 

En^neering  and  contingencies : 

Engineering 1,777  50 

Contingencies 4,239  97 

General  expense 3,408  45 

Surveys 16  48 

Telephone 511  46 

Office  furniture 19  59 

Instruments 51  04 

10,024  49 

103,  418  37 

SUPPLY  DEPOT. 

Depot  fenced, — A  board  fence  was  constructed  to  separate  the  depot  yard  from  the 
thoroughfare  for  footmen,  along  the  line  of  Iron  Mountain  and  Southern  Hhilroad. 
The  fence  covered  the  whole  front,  900  feet  in  leneth,  but  by  connecting  the  oatside 
walls  of  the  store-rooms  and  other  permanent  buudings  the  length  necessary  to  be 
constructed  was  reduced  to  521  feet.  The  expenditures  on  account  of  labor  and  ma- 
terials for  this  fence,  which  are  the  only  expenditures  chargeable  to  the  supply  depot, 
were,  for  labor,  (76.18 ;  for  material,  $84.16. 

Additume  to  plant. — The  plant  was  increased  by  adding  one  tow-boat,  General  Gill- 
more  ;  three  bar^e-flats,  Nos.  57, 58,  and  59 ;  seventy-six  sections  of  portable  shantie» 
for  mess-rooms,  Kitchens,  quarters,  and  store-rooms ;  four  small  portable  shantieH, 
one  wharf-boat,  one  floating  machine  shop,  and  nineteen  hurdling  fiats.  Of  theae  the 
General  Gillmore  was  built  on  the  Ohio  River;  and  had  only  the  fitting  for  an  electric 
liffht  and  other  minor  work  done  at  the  depot.  The  barge  flats  were  coal  barges 
which  were  purchased  and  altered  to  make  them  suitable  for  the  transportation  of 
material  on  deck.  The  sections  of  portable  shanties  for  quarters,  small  shanties,  and 
hurdlinff  flats  were  constructed  at  the  depot  from  material  purchased.  The  machine 
shop  and  wharf-boat  were  built  at  the  depot  upon  hulls  of  pile-drivers  which  had 
become  unserviceable  for  driving  piles. 

Extraordinary  repairs. — ^The  foUowing-named  vessels  received  considerable  repairs : 
Tow-boat  A.  A.  Humphreys,  launches  Florence  and  Hornet,  pile-drivers  Nos.  3  and  5, 
barges  12  and  2.3,  and  barge  fiats  Nos.  32,  49,  and  51. 

Ordinary  repairs. — The  following  received  ordinary  repairs :  Barges  Nos.  9, 10, 13. 14, 
16, 17, 20, 22, 25, 26,  and  27 ;  barge-flats  Nos.  28, 33, 34, 38, 40, 42, 54, 57, 58,  and  59  ;  mat- 
tress-barge No.  3 ;  quarter-boats  Nos.  2, 4,  and  6  ,*  the  wharf-boat  and  small  boats. 

Material. — ^All  of  the  smaller  material,  such  as  rope,  iron,  wire,  nails,  and  spikes  and 
the  miscellaneous  material  used  in  the  different  works  were  stored  at  the  supply  depot 
and  issued  as  needed.  In  addition  to  handling  and  shipping  this  material,  20,»45 
bolts  were  constructed  of  assorted  sizes  for  use  at  the  localities  where  work  of  im- 
provement is  being  carried  on. 

Reference  is  m^e  to  the  report  of  Mr.  C.  L.  Stevenson,  submitted  herewith  for 
further  details. 

PROCUBmO  MATERIALS. 

During  the  first  half  of  the  year  each  class  of  material  was  procured  as  in  the  pre- 
ceding year.  Piles,  stone,  rope,  wire,  iron,  nails,  and  spikes,  were  procured  by  purchase 
in  open  market.  The  piles  were  usually  delivered  at  the  works  in  rafts,  but  occa- 
sionally on  barges;  the  cost  of  delivery  being  included  in  the  price  paid.  Stone  waa 
delivered  on  barges  belonging  to  the  United  States  at  quarries  operated  by  the  per- 
sons who  furnished  it.  Kope,  wire,  iron,  nails,  and  spikes  were  purchased  in  open 
market  and  delivered  to  the  supply  depot. 

During  the  second  half  of  the  year  the  purchase  in  open  market  yielded  to  contracta 
the  delivery  of  each  class  remaining  as  before. 

Brush  continued  to  be  procured  by  hired  labor  and  purchase  of  royalty. 

All  the  works  were  supplied  from  a  common  stock.  The  quantity  of  each  class  ex- 
pended and  on  hand  is  shown  in  the  appended  table. 
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Statement  showing  ^uantUies  of  rnaterial  expended  during  the  fiscal  year  ending  June  30, 

1883,  and  on  hand  at  its  close. 


Kind. 

Expended. 

On  hand  June 
30.1883. 

KIe«,  assorted  sizes 

Brush 

nnmber.. 

oords. . 

19.625 
26,069.1 
38.796.8 
32.739 
54,006 
68,402 
17,078 
34,240 
12,435 
472.603 

8.309 
931.8 

Stene 

cubic  yards. . 

1, 206. 9 

Bope,  sisal,  assorted  sizes.... 

Iron,  assorted  sizes 

Sails,  assorted  sizes 

Spik^,  assorted  sizes 

Bolts,  assorted  sizes] 

Xiinnbcr ...................... 

pounds.. 

do... 

do... 

do... 

do... 

do... 

42.234 
66,395 
56.449 
17.023 
35.763 
3,071 
79,284 

PLANT. 

The  plant  available  for  use  in  connection  with  the  works  in  this  vicinity  was  freely 
transferred  between  localities  as  needed.  It  was  increased  during  the  year  by  the 
addition  of  one  tow-boat,  seven  model  barges,  ten  barge  flats,  three  pile-drivers, 
twenty-six  buildings  for  portable  quarters,  forty-one  small  boats,  and  tools  and  ap- 
pliances. Of  these  three  barges  flats  were  converted  from  coal  flats  which  were  pur- 
chased, and  nineteen  small  flats  and  twenty -two  portable  buildings  were  built  from 
material  purchased. 

The  others  were  returned  from  works  carried  on  in  the  vicinity  of  Cape  Girardeau 
and  at  Alton  Harbor,  and  of  these  the  Anita  was  dismantled  and  her  machiuery  used 
in  the  construction  of  the  new  tow-boat  General  Gillmore. 

The  plant  thus  increased  and  concentrated  is  adapted  to  the  ^nploymeut  of  two 
thousand  laborers  and  to  the  expenditure  of  $1,000,000  per  annum. 

INFLUENCES  OF  RIVER  STAGES  AND  WEATHER. 

Frerailing  stages. — ^The  river  remained  below  the  stage  of  14  feet  above  standard  low 
water  from  July  30  until  field  operations  were  suspended  on  account  of  severe  weather 
on  December  6. 

During  the  second  half  of  the  year  it  was  above  that  stage  from  the  middle  of  Feb- 
maiy  until  the  end  of  June,  with  the  exception  of  the  twenty-six  days  ending  April 
22. 

Considering  the  cost  per  unit  of  measure,  the  low  stages  prevailing  during  the  first 
half  of  the  year  were  more  favorable  for  the  construction  of  hurdles,  but  the  value 
of  the  hurdles  should  be  based  upon  the  results  they  secured  by  inducing  deposits 
within  the  areas  which  are  to  be  reclaimed  by  them,  and  considered  in  this  connec- 
tion the  hurdles  built  during  the  high  stages  are  the  most  economical. 

Flood  stages. — The  year  opened  and  closed  with  the  river  in  flood,  and  another  re- 
markable one  occurred  about  the  middle  of  February,  when  the  ice  gorges  above  were 
broken  up  by  a  rise  of  20.5  feet  between  the  13th  and  18th.  Of  this  rise  9.8  feet  oc- 
curred within  the  twenty-four  hours  ending  at  1  o'clock  p.  m.  on  the  16th. 

The  flood,  which  had  about  reached  its  height  at  the  beginning  of  the  year,  caused 
considerable  damage  to  the  hurdles  at  Horsetail  and  Twin  Hollows,  west  side.  Only 
900  feet  of  primary  hurdle  had  been  constructed  at  Jim  Smith's,  and  this  sustained 
only  slight  damage.  At  Twin  Hollows,  east  side,  and  Beard's  Island,  where  bank 
protection  was  in  progress,  the  only  iiguries  sustained  were  to  mattresses  which  were 
under  process  of  fabrication.  The  completion  of  mattresses  was  delayed  at  both 
localities ;  a  part  of  the  one  at  Twin  Hollows  was  driven  ashore  by  the  accumulation 
of  drift-wood,  while  the  one  at  Beard's  Island  was  finally  lost  by  the  parting  of  its 
mooring  linea. 

Upon  the  decline  of  the  flood  heavy  deposits  were  made  in  areas  inclosed  by  hur- 
dles at  each  of  the  localities. 

At  Jim  Smith's  the  channel,  which  had  been  divided  into  several  branches,  each 
of  which  had  small  depth,  was  concentrated  into  a  single  stream  deep  enough  for  the 
largest  vessels  that  were  engaged  in  navigating  the  river. 

fte  height  to  which  the  nver  attained  in  February — 22  feet  above  standard  low 
water — ^would  scarcely  entitle  that  rise  to  be  classed  among  floods,  but  the  ice  borne 
by  its  swift  currents  from  the  gorges  which  had  broken  in  the  Missouri  River  dam- 
aged river  works  and  crafts  more  than  the  drift-wood  which  accompanied  the  other 
floods,  and  that  fact  places  it  in  the  rank  of  floods,  when  considered  as  a  destructive 
agent.  The  contraction  works  at  Horsetail,  Twin  Hollows,  and  Jim  Smith's  were 
seriously  injured  by  the  ice  driven  by  the  excessive  currents  of  this  flood,  the  extent 
of  which  has  not  been  definitely  ascertained,  on  accoant  of  the  continuous  high  water 


Digiti 


zed  by  Google 


1208     REPORT   OF   THE   CHIEF   OF   ENGINEERS,    U.   S.   ARMY. 

since  that  date.  The  facts,  as  far  as  known,  are  stated  in  the  reports  of  resident  en- 
gineers stationed  at  these  localities. 

At  Twin  Hollows,  west  side,  the  oribs  in  secondarv  lines  Nos.  4  and  5  were  moved 
out  of  place  by  the  ice,  which  was  formed  dnrin^  the  winter  in  the  inclosed  spaces 
above  tliem,  and  which  went  out  in  large  fields  when  the  flood  was  about  its  extreme 
height.  Of  the  hurdles  reported  lost  at  the  different  works  a  portion  of  them  axe 
prooably  serviceable  at  lower  elevations,  having  been  mashed  down  by  the  weight 
of  ice. 

Large  deposits  were  secured  in  the  inclosed  spaces. 

The  flood  of  June  reached  its  summit  on  the  25th  of  the  month,  and  its  deposits 
within  the  areas  inclosed  by  hurdles  were  made  too  late  to  be  shown  on  the  plates 
which  accompany  these  reports. 

An  examination  made  from  the  pilot-house  discovered  that  very  satisfactory  changes 
had  been  induced  by  the  works  during  the  first  ten  days  of  the  flood's  decline,  which 
were  shown  in  the  lar^e  deposits  made  within  inclosures,  and  in  the  concentration  of 
the  navigable  channel  into  a  single  stream  having  abundant  width  and  depth,  and  the 
changes  m  direction  are  by  such  easy  curves  that  it  can  be  run  by  the  largest  tow- 
boats  upon  the  river,  with  fleets  of  barges,  under  full  head  of  steam. 

Weather, — During  the  first  half  of  the  year  the  weather  was  favorable  for  field  opera- 
tions up  to  December  6,  when  a  severe  storm  set  in  of  wind,  accompanied  by  ram  at 
first,  which  was  soon  replaced  by  snow.  The  temperature  fell  rapidly,  reaching  19 
degrees  below  zero  within  twelve  hours  after  it  began.  This  storm  set  in  during  the 
afternoon,  and  on  the  following  morning  the  river  was  so  full  of  sharp,  thin  ice  that 
boats,  bargeb,  and  other  vessels  appertaining  to  the  plant  could  not  be  safely  left  in 
exposed  situations,  and  in  cousequeuce  they  were  harbored,  some  temporarily  at  the 
localities  at  which  they  happened  to  be,  and  others  were  sent  to  the  winter  harbor, 
which  had  been  selected  at  Twin  Hollows.  The  high  stage  of  the  river  prevented 
the  formation  of  gorges  at  once,  and  an  opportunity  was  thus  afforded  to  transfer  all 
of  the  plant  to  the  winter  harbor  within  a  few  days,  except  two  pile-drivers,  which 
were  left  at  Board*  Island  and  Jim  Smith's,  respectively. 

High  winds  prevailed  during  the  greater  part  of  the  working  season  of  the  second 
half  year,  which  retarded  the  progress  of  constructing  hurdles. 

Rafts  of  piles  were  delayed  en  route,  which  at  times  caused  suspension  of  work  for 
lack  of  material.  On  some  days  the  pile-drivers  could  not  be  operated  with  safety  in 
the  high  waves  which  occurred  more  frequently  than  usual  on  account  of  high  up- 
stream winds  that  met  the  unsheltered  current  of  a  high  river.  Of  the  whole  time 
from  March  1  to  June  30  not  less  than  one-half  was  unfavorable  for  making  the  move- 
ments of  vessels  and  pile-rafts  needed  in  the  prosecution  of  the  work, 

CARE  OF  EMPLOYES. 

Quarters  and  subsistence. — Persons  employed  upon  the  works  away  from  the  city  were 
furnished  with  quarters  and  subsistence  by  the  United  States,  as  in  the  preceding 
year,  with  satisfactory  results. 

Sanitary  measures,^ After  the  subsidence  of  the  summer  flood,  malarial  diseasee 
became  so  prevalent  that  the  working  parties  could  not  be  kept  full,  although  the 
number  of  applicants  was  far  in  excess  of  the  ordinary  demand,  and  men  were  received 
upon  the  works  daily.  A  few  days'  exposure  to  the  influence  of  the  malaria  of  the  bot- 
toms seemed  sufficient  to  prostrate  the  stoutest  men  with  intermittent  fevers  or  with 
chills.  To  counteract  these  malarial  influences  in  part  at  least,  fires  were  lighted  in 
the  quarters  an  hour  before  breakfast  every  morning  and  after  dark,  and  a  wine-glass 
of  a  mixture  of  cinchona  bark  and  whisky  was  given  to  each  employ^  who  was  sub- 
sisted by  the  United  States,  during  the  sickly  season. 

COMMUNICATIONS. 

Telephone, — The  supply  depot  and  the  offices  of  resident  engineers  located  upon  the 
west  bank  of  the  river  have  been  in  direct  communication  with  the  Saint  Louis  ofRee 
and  with  each  other  by  the  telephone  line  which  at  the  beginning  of  the  year  was  in 
operation  from  the  main  office  to  the  mouth  of  the  Meramec  River,  with  intermediate 
stations  at  Supply  Depot,  Horsetail  Bar,  and  Twin  Hollows. 

An  intermediate  station  was  established  at  White  House,  opposite  Beard's  Island^ 
and  the  line  was  extended  to  Bushberg,  opposite  Foster's  Island,  during  the  year. 

Some  annoyance  was  experienced  bv  interruptions  in  the  working  of  this  long  line, 
which,  in  a  majority  of  cases,  could  he  traced  to  electrical  disturbances,  which  pre- 
vented the  ringing  of  the  call-bells,  and  this  was  partially  overcome  by  placing  a  list- 
ener at  each  instrument  at  stated  hours. 

Other  means, — The  available  means  of  communication  other  than  by  telephone  were: 
By  mail  from  Jefferson  Barracks  and  Kimswick,  Mo.,  and  Meramec  Point,  Ills.;  by 
telegraph  from  Jefferson  Barracks  and  Kimswick,  and  by  the  steamers  and  small  boate 
of  the  plant,  as  in  the  preceding  year. 
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STABILITY  OF  THX  WORKS. 

Bank  j>rotecti&n. — ^The  works  which  have  protection  of  banks  for  their  object  have 
been  severely  tested  at  the  several  localities  where  they  have  been  appliecl,  and  have 
not  jet  failed  t4)  afford  efBcient  protection  and  to  arrest  the  most  obstinate  and  active 
erosion  at  once.  Difficulties  have  been  encountered  in  placing  mattresses  for  low- 
water  protection  in  deep,  swift  water,  flowing  in  whirls  or  crossing  the  line  of  works 
obliquely,  which  have  in  some  cases  been  so  excessive  that  losses  have  occurred  dar- 
ing the  process.  The  protection  has  been  perfect,  however,  from  the  instant  the  mat- 
tress was  placed,  in  every  case. 

Contraction  ttorkB. — Works  which  have  for  their  object  the  reclamation  of  land  from 
the  river  are  necessarily  exposed  to  the  action  of  the  current,  at  times  loaded  with 
ice  and  drift-wood  through  longer  periods,  and  have  sustained  more  or  less  damage 
during  floods  and  in  breaking  of  ice  gorges  formed  during  the  winter. 

They  have  frequently,  however,  accomplished  the  object  for  which  they  were  built, 
by  inducing  deposits  after  they  had  been  torn  out  of  place,  broken  down,  or  tuniert 
over,  showing  that  they  were  efficient,  though  not  dtrong  enough  to  resist  the  pressure 
to  which  they  may  be  subjected  by  accumulations  of  ice  and  drift-wood. 

11.—IMPB0TING  THE  OSAKITEL   OF  THE  MISSISSIPPI  RIVER  OPPOSITE  THE  CUT 
OF  SAINT  LOUIS,  MISSOURI. 

The  works  under  the  above  heading  have  for  their  object,  first,  the  closing  of  Caho- 
kia  chute :  second,  protecting  the  west  bank  of  Arsenal  Island. 

Mr.  C.  D.  Lamb,  resident  engineer,  was  charged  with  the  immediate  supervision  of 
tiiese  works  during  the  last  half  of  the  year. 

CAHOKIA  CHUTE. 

CsAdiia  Dam. — ^The  dam  constructed  across  this  chute  during  the  fiscal  year  ending 
June  30, 1879,  had  not  only  diverted  the  navigable  channel  from  the  ea^t  side  of 
Arsenal  Island,  but  had  closed  the  chute  at  low  stages  of  the  river. 

The  crest  of  the  dam,  which  was  originally  five  feet  above  standard  low  water,  was 
found  when  work  was  begun  in  March  of  this  year  at  about  2  feet  above  that  plane. 
UwHUe*  eomBirncied. — ^The  work  done  during  the  present  year  had  for  its  object  the 
closing  of  the  chute  at  medium  stages  of*  the  river,  and  the  plan  adopted  includ(*d 
the  construction  of  hurdles  across  it,  above  the  dam,  and  two  lines  have  been  so  con- 
structed. 

On  account  of  their  exposure  to  drift-wood  these  hurdles  were  built  and  braced  after 
tlM  forms  used  in  primary  lines. 

Line  No.  I,  located  80  feet  above  the  center  of  the  dam  and  parallel  with  it,  was 
begun  March  17,  and  completed  April  7.  The  river  rose  very  rapidly  about  the  23(1 
of  April,  and  reached  a  stage  of  16  feet  above  standard  low  water,  and  the  pressure 
severely  tested  the  strength  of  the  new  line.  A  breach  50  feet  wide  was  made  about 
400  feet  from  the  Illinois  shore,  and  the  piling  upon  a  section  of  the  same  length  ad- 
joining the  island  was  pressed  out  of  vertical  position. 

Prompt  action  restored  the  efficiency  of  the  line  before  further  damage  was  done. 
This  line  is  1,800  feet  long ;  the  average  depth  of  hurdle  is  13  feet,  giving  an  area  of 
23,400  square  feet.  The  foundation  mattress  extends  over  the  entire  length,  is  about 
62  feet  wide,  with  an  area  of  112,200  square  feet. 

Lixie  No.  2,  located  1,100  feet  above  No.  1  at  the  island,  and  2,100  feet  above  it  at 
the  other  end,  was  begun  April  2,  and  continued  until  the  17th  of  May,  when  the  sub- 
mer;geuce of  the  piles  caused  a  suspension.  After  this  continued  high  water  prevented 
permanent  resumption. 
An  attempt  to  continue  work  was  checked  by  another  rise  June  5. 
The  length  of  the  line  is  2,500  feet,  of  which  1,300  feet  are  completed,  and  the  re- 
maining 1,200  feet  lacks  only  the  wattling  for  completion. 

Results. — ^The  time  that  elapsed  after  the  nurdles  became  efficient  in  inducing  deposits 
was  too  short  to  secure  large  results  during  the  tiscal  year.  Within  that  period  there 
were  only  a  few  days  upon  which  deposits  would  probably  be  secured,  and  these  were 
duilngthe  last  week  of  the  year,  after  the  flood  began  to  subside,  while  the  river, 
heavily  laden  with  sediment,  was  falling  at  the  rate  of  one  to  one  and  one-half  feet 
per  day. 

Soundings  taken  July  2, 1883,  show  that  during  the  preceding  month  a  deposit  to 
the  depth  of  7  feet  upon  the  average  was  made  over  the  whole  area  comprised  in  the 
part  of  the  chute  which  lies  above  hurdle  No.  1. 
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Reference  is  made  to  Plate  I  for  locations,  and  to  the  report  of  Mr.  C.  D.  Lamb 
submitted  herewith,  for  further  details. 

The  expenditures  aggregated  $40,873.88,  distributed  as  shown  in  the  acoompanying 
statement. 

STATEMENT  OF  EXPENDITURES  AT  CAHOKIA  CHUTE  FOB  THE   FISCAL  TEAR   ENDING 

JUNE  30,  1883.    ' 

Hurdles  Nos.  1  and  2: 

Labor $8,915  57 

Piles 6,694  93 

Brush 6,322  71 

Stone 1,672  99 

Rope 97  70 

Wire 75  23 

Iron 21  09 

Nails 2  56 

Spikes 55  65 

Bolts 697  18 

Subsistence 4,265  56 

$28,821  17 

Steamer  Humphreys 421  26 

Steamer  GlUmore 130  00 

Launch  Hornet 436  94 

Pile-drivers 2,412  13 

Barges 20  01 

Barge  flats 959  40 

Quarter-boats 296  66 

Quarters 1,061  72 

SmaU  boats : 1,022  00 

Tools  and  appliances 1,179  92 

7,940  04 

Engineering  and  contingencies: 

Engineering 1,025  13 

General  expense 2,108  09 

Telephone 575  16 

Office  furniture 23  72 

Instruments 55  53 

Contingencies 325  04 

4, 112  67 

40,873  88 

ARSENAL  ISLAND. 

A  full  account  of  the  operations  at  this  locality  may  be  found  in  Part  I,  and  in  the 
accompanyinii  report  of  Mr.  C.  D.  Lamb. 

The  expenditures  which  were  charged  to  the  special  appropriation  for  improving 
the  channel  of  tbe  Mississippi  River  opposite  Saint  Louis,  Mo.,  aggregated  $6,194.07, 
distributed  as  shown  in  the  accompanying  statement. 

STATEMENT  OF  EXPENDITURES  AT  ARSENAL    ISLAND  FOR  THE  FISCAL  YEAR  ENDING 

JUNE  30,  1883. 

Low-water  protection : 

Labor $487  96 

Piles 147  74 

Brush 760  95 

Stone 229  14 

Rope 61  36 

Wire 26  75 

Spikes 15  04 

Steamer  Humphreys 28  10 

Pile-drivers 46  08 

Small  boats 44  88 

Tools  and  appliances 88  86 

$1, 936  86 
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Mediam  stage  protection : 

Labor |l,007  55 

Stone 2,860  07 

$3,867  62 

Engrineering  and  contingencies : 

Engineering 2  85 

General  expense 220  94 

Telephone 33  44 

0£Sce  furniture 92 

Instruments 2  76 

Contingencies 128  68 

389  59 


6,194  07 


AESENAL  ISLAND. 

REPORT  OF  MR.  C.  D.  LAMB,  ASSISTANT  ENGIIOEBR. 

Arsenal  Island,  J%ly  1,  1883. 
Major:  I  hare  the  honor  to  submit  the  following  report  of  operations  at  Arsenal 
Island  during  the  fiscal  year  ending  June  30,  1883 : 

The  portion  of  this  report  referring  to  the  work  done  during  the  fall  of  1882  is  the 
suhstance  of  the  report  made  by  Mr.  A.  F.  Freis,  resident  engineer,  who  was  in  local 
charge  at  that  time. 

»  •  *  #  #  #  • 

The  work  done  daring  the  past  year  is  located,  as  shown  on  the  accompanying  trac- 
ingtPlate  I,  by  numbered  stations  100  feet  apart  extending  down-stream  from  the  0 
station,  which  is  at  the  intersection  of  the' line  of  Cahokia  Dam  with  the  west  bank 
of  the  island. 

Work  was  resumed  at  this  place  August  16, 1882,  when  the  high  water  which  caused 
the  suspension  of  operations  June  30  had  subsided  to  such  a  stage  that  work  could  be 
carried  on  to  advantage.  The  guide  piles  carried  away  by  high  water  between  Sta- 
tions 54 +50  and  594- 10  were  replaced,  and  the  line  was  then  extended  from  Station 
63+33  to  the  foot  or  the  high  bank  at  Station  68+93.  These  piles  were  driven  li 
feet  apart  as  heretofore,  and  at  such  distances  from  the  shore  as  would  allow  the  inner 
edge  of  the  mattress  to  extendVip  to  the  plane  of  standard  low  water  after  being  sunk. 
Meanwhile  a  small  force  of  men  had,  since  the  latter  part  of  Julv,  been  engaged  in 
eutting  brush  npon  the  island  and  bringing  it  to  the  bank.  Tnls  force  began  the 
eoDstmction  of  a  low-water  mattress  August  25.  A  section  460  feet  long  was  built 
and  plaeed  to  close  a  gap  between  Stations  54  +  50  and  59+  10.  The  remainder  of 
the  mattress  boilt  during  the  half  year  was  used  to  extend  the  low-water  protection 
from  Station  63  +-  33  to  the  lower  end  of  the  high  bank  at  Station  68  +93. 

This  mattress,  40  feet  wide,  was  built,  as  during  the  previous  season,  inside  the 
line  of  guide  piles  which  supported  its  outer  edge  while  its  inner  edge  rested  npon  flats. 
It  was  composed  of  two  layers  of  brush  crossing  each  other  at  right  angles  and  held 
between  gnllage  poles  placed  at  intervals  of  6  feet. 

The  force  was  rednced  September  14,  and  employed  until  the  25th  in  re-distributing  . 
the  stone  placed  between  Stations  1  and  36  in  the  mean  stage  revetment  during  the 
high  water  of  the  previous  half  year. 

A  sopply  of  stone  having  been  secured,  the  construction  of  medium  stage  revet- 
ment was  begun  at  Station  38  +  90.  This  protection  was  carried  to  a  height  of  16 
feet  above  standard  low  water  to  Station  42  +  ^-  It  was  raised  to  1 1^  feet  aoove  the 
same  plane  &om  Station  42  +  20  to  Station  51,  but  from  that  point  to  Station  69  +  68  as 
well  as  between  Stations  36+40  and  38  +  90,  it  was  left  at  8  feet  above  standard  low 
water. 

The  average  width  of  the  revetment  built  during  the  year  was  ZlJbJ^t  and  cover- 
ing a  sur&ce  of  104,540  square  feet. 

Nothing  was  done  at  this  place  during  the  last  half  year.  The  revetment  could  not 
be  thoroughly  inspected  during  the  spring  on  account  of  the  prevailing  high  stage  of 
live^,  but  as  far  as  could  be  observed  the  work  has  not  deteriorated  since  construction, 
although  the  bank  above  the  medium  sta^e  revetment  has  been  cut  back  for  several 
feet  by  the  strong  currents  prevailing  during  high  water. 

The  hurdle  bnilt  between  Stations  36  and  39  to  fill  out  the  bank  to  the  proposed 
shore-hne  is  slowly  accomplishing  the  desired  result.  Its  outer  end,  however,  has 
been  cut  down  by  ice  and  drift,  and  its  efficiency  would  be  increased  by  repairs. 
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The  following  statement  shows  the  number  of  linear  and  square  feet  of  mattress  and 
revetment  built  during  the  year,  with  the  co^t  of  the  labor  and  material  used  in  its 
construction. 

For  low- water  protection : 
To  labor,  constructing  1,003  linear  feet,  40  feet  wide,  or 

240,120  square  feet  of  mattress |667  45 

To  labor,  sinking  mattress 60  50 

$727  95 

To  labor,  driving  piles 101  86 

To  pile  timber,  65  sticks,  2,661  feet  driven 147  74 

249  60 

To  brush,  285cords 760  95 

To  stone,  241^  cubic  yards 229  14 

To  rope,  785  pounds 61  36 

To  wire.  No.  12,  350  pounds 26  75 

To  spikes,  375  pounds 15  04 

To  equipment,  steamer  Humphreys 23  10 

To  equipment,  pile-drivers 46  08 

To  equipment,  skiffs 44  88 

To  equipment,  tools  and  appliances 86  86 

207  92 

12,278  71 

To  labor,  placing  3,328  linear  feet,  or  104,540  square  feet 

revetment,  for  mean  stage  protection 1,007  55 

To  stone,  3,010.6  cubic  yards,  for  mean  stage  protection 2, 860  07 

3,867  62 

ENGINEERH^'O  AND  CONTINOBNCDLS. 

To  engineering $2  85 

To  contingencies 128  10 

To  general  expense 215  05 

To  surveys 58 

To  telephone 33  44 

To  photography 5  89 

To  office  furniture 92 

To  instruments 2  76 

389  59 


6,535  92 

The  revetment  was  uninjured  by  the  high  water  of  June,  and  while  a  portion  of  the 

west  bank  of  the  island  was  cut  away,  a  deposit  6  feet  thick  in  places  was  made  on 

its  surface,  and  the  high  bank  at  its  foot  was  extended  for  several  hundred  feet  below 

the  protection. 

Very  respectfully,  your  obedient  servant, 

CD.  Lamb, 

Aaaistant  Engineer. 
Maj.  O.  H.  Ernst, 

Corps  of  Engineers f  U.  S,  A. 


3. 
HORSETAIL  BAR. 

REPORT  OF  MR.   E.   D.   LIBBY,   ASSISTANT  ENGINEER. 

Horsetail  Bar,  July  5,  1883. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  operations  for  improve- 
ment of  the  Mississippi  River  at  Horsetail  Bar  for  the  fiscal  year  ending  June  30, 1883. 

From  the  beginning  of  the  fiscal  year  until  the  close  ot  the  season  in  December,  1882, 
the  work  consisted  entirely  of  repairs  upon  the  primary  hurdle,  and  upon  secondary 
hurdles  Nos.  18,  23,  27,  and  30. 

Operations  in  the  field  during  the  second  half  of  the  year  were  confined  to  the  con- 
straction  of  a  hurdle  across  the  chute  east  of  Carroll's  Island,  and  near  the  head  of 
the  island.    Two  divisions  are  thus  naturally  made  of  the  year's  work. 

The  detailed  account  of  field-work  at  the  difierent  localities  will  be  given  in  the  fol- 
lowing order,  viz : 

I.  Repairs.— 1.  Primary  hurdle ;  2.  Secondary  hurdles  Nos.  18,  23,  27,  and  30. 

II.  Construction. — Primary  hurdle — CarrolPs  Island. 
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i.— repairs. 

Primary  Hurdls. 

PiU-driving. — On  accoant  of  high  water,  work  on  this  line  could  not  be  resumed 
until  July  22.  Upon  this  date  the  placing  of  piles  was  commenced  by  pile-driver  No. 
6 :  this  was  reinforced  by  No.  15  on  August  1,  and  on  October  17  by  No.  3.  With  the 
exception  of  several  interruptions  in  the  work  of  No.  6,  these  drivers  remained  on 
the  line  until  November  23.  The  total  number  of  days  on  which  they  were  thus  en- 
gaged was  145. 

For  the  moat  part  the  piles  driven  were  in  a  space  of  about  1,300  feet,  beginning  at 
a  point  400  feet  above  secondary  hurdle  No.  23.  (See  tracing  o-fr  on  primary  hur£e.) 
A  few  piles  were  driven  to  repair  breaks  between  secondaries  21  and  22,  also  between 
85  and  27.  The  remainder  were  plaoed  at  the  end  of  the  line,  near  secondary  No.  30. 
(See  tracing  c-d. ) 

WolUiii^. — ^Wattling  upon  the  primary  line  occupied  a  period  of  twenty-five  days, 
or  &om  September  2  to  September  8  on  the  breaks  between  secondaries  25  and  27, 
from  October  5  to  October  23  between  secondary  28  and  the  end  of  the  line.  At  the 
former  locality  230  linear  feet,  average  width  14  feet  (3,220  square  feet),  was  placed, 
and  at  the  latter  locality  1,330  linear  feet,  averaging  8  feet  in  width,  or  10,640  square 
feet. 

PIocMif  fstef. — Commencing  on  August  7,  was  completed  on  September  19.  During 
this  interval  repairs  of  the  gates  were  made  from  secondary  No.  18  to  secondary  No. 
21,  while  below  21  the  work  was  continuous  nearly  to  secondary  hurdle  S£.  The 
sates  constructed  on  the  Missouri  shore  were  loaded  on  barges,  which  were  towed  to 
the  points  where  repairs  were  needed .  From  the  barges  they  were  raised  and  launched 
into  podtion  by  a  small  force  of  men.  In  some  cases  difficulty  was  experienced  in 
forcing  them  down  and  holding  them  against  the  i>iles  as  the  current  set  obliquely 
outward  from  the  line.    Owing  to  this  circumstance  it  became  necessary  to  fasten  the 

Stes  to  the  piles.    This  was  done,  chiefly,  by  spiking — ^in  some  instances  by  lashings 
kding  to  Uie  main  row.    When  the  water  fell  sufficiently  to  permit,  they  were  again 
spiked  to  the  piles  at  the  water's  edge. 

The  form  of  theae  gates  and  the  manner  of  constructing  them  has  been  given  in  a 
former  report.  (See  Plate  Y  and  text,  annual  report  of  assistant  engineer  A.  F.  Freis, 
for  fiscal  year  ending  June  30,  1882. ) 

Jfaftrett.— A  foundation  mattress  750  feet  long  and  50 feet  wide  (37,500  square  feet) 
for  repairing  breaks  between  secondaries  22  and  24  was  fabricated  and  sunk  on  Au^st 
7  to  September  2 ;  30  feet  of  this  mattress  extended  beyond  the  main  row  of  piles. 
Another  foundation  mattress  1,305  feet  long  and25feet  wide  (31,625  square  feet)  was 
fabricated  between  September  11  and  October  5.  This  was  plased  from  secondjuy  28 
to  the  end  of  the  line. 

Secondary  Hurdle  No.  18. 

FQe-dneiHg. — Owing  to  the  high  stage  of  water  at  the  opening  of  the  fiscal  year,  and 
the  eonssqnent  overflow  of  all  the  hurdle  lines  below  No.  18.  work  could  be  prosecuted 
upon  this  line  onl^. 

A  single  pOe-dnver  was  engaged  until  July  8,  also  on  July  12  and  13,  in  closing  a 
break  that  existed  in  the  line  at  a  distance  of  about  300  feet  from  the  Illinois  shore 
(e/of  tracing).  Longer  piles  being  required  than  were  at  hand,  it  was  necessary  to 
tow  many  that  were  used  at  this  place  ttom  Arsenal  Island.  On  July  4  a  break  was 
made  in  the  line  about  800  feet  from  the  Illinois  shore  (p-ik  of  tracing).  This  break 
was  caused  by  a  wreck  which  struck  the  hurdle,  making  a  gap  350  feet  in  length. 
Bepairs  at  this  point  were  commenced  on  July  18,  and  on  July  ^  the  placing  of  piles 
to  close  the  break  was  completed.  Two  pile-drivers  were  employed  for  this  work,  one 
of  which  was  received  July  18  from  Arsenal  Island.  A  sing^le  driver  continued  work 
on  this  line  until  August  1.  It  was  employed  in  driving  piles  to  replace  those  that 
had  been  forced  from  the  main  line  and  brace  row. 

MaUn»». — One  hundred  and  four  linear  feet  of  mattress  for  break  s-/  was  fabricated 
and  sank  on  July  14  to  July  19.  Between  July  22  and  August  4,  a  foundation  mat- 
Xnm  310  feet  in  length  was  constructed  and  sunk  in  the  gap  g-k.  This  completed  the 
foundation  mattrees  for  the  entire  line. 

Ootet. — ^Flaeing  of  gates  closely  followed  the  completion  of  the  mattress  and  on 
Angast  12  all  of  them  were  in  position.    Flats  were  used  for  this  work  instead  of 
barjses  as  on  the  primary  line. 
Brocoif. — Additional  bracing  for  a  distance  of  490  feet  was  plaoed  upon  this  line. 

SSCONDART  HtTRDI^B  Ko.  23. 

iPggdriPwiy. — From  September  4  until  the  17th,  two  pile-drivers  were  employed  in 
placing  the  piles  necessary  for  the  repairs  of  this  hurdle  line ;  i-k  and  Um  of  the 
tracing  represents  the  localities  at  which  the  piles  were  driven. 
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Wattling  and  maifress. — Wattling  for  hurdle  23  was  commenced  on  September  5,  and 
was  completed  on  October  1.  The  mattress,  150  feet  in  length,  was  fabricated  and 
sunk  on  the  7th  and  8th  of  October. 

Bracing  required  seventeen  days,  or  from  October  1  to  October  18.  On  completing 
this  division  of  the  work,  repairs  on  secondary  23  were  done. 

Sbcondary  Hurdle  No.  27. 

PiU'driving, — Two  pile-drivers  were  engaged  in  driving  piles  on  No.  27  from  Sep- 
tember 17  until  October  11.  After  the  latter  date  one  driver  was  used  in  placing 
braces  at  other  points  and  the  second  driver  was  retained  on  this  line  until  its  com- 
pletion. 

Mattress  and  wattling, — From  October  11  until  November  20,  a  force  was  employed  in 
placing  the  wattling  for  line  27 ;  this  time  includes,  however,  a  period  of  eight  daya 
on  which  the  foundation  mattress,  382  feet  in  length,  was  fabricated  and  sunk. 

Curtains  to  be  placed  between  the  bar  and  shore  were  constructed  on  October  4  to 
11.    In  this  time  375  linear  feet,  average  height  30  feet,  were  made. 

These  curtains,  having  been  constructed  on  the  bar  above  the  line,  were  floated 
down  to  the  hurdle  and  were  then  raised  into  position  by  a  pile-driver. 

In  some  cases  it  was  found  impossible,  on  account  of  obstructions  consisting  of  por- 
tions of  old  work,  to  force  the  wattling  to  the  bottom.  To  close  the  space  between, 
the  bottom  of  the  wattling  and  the  bed  of  the  river  narrow  curtains  were  employed. 
These  were  placed  on  November  20  to  23.    This  work  put  the  line  incomplete  repair. 

Secondaky  Hurdle  No.  30. 

File-driving  on  secondary  hurdle  No.  30  was  begun  on  November  23,  and  continued, 
until  the  close  of  the  season,  at  which  time  all  the  piles  necessary  for  closing  the  lino 
had  been  driven.  On  the  tracing  n-o  represents  this  work  at  the  east  end  of  the  line 
and  p-q  at  the  west  end. 

Mattress  and  wattling.— One  hundred  and  twenty  linear  feet  of  foundation  mat- 
tress was  fabricated  and  sunk,  and  1,760  linear  feet  of  wattling  was  placed. 

For  the  completion  of  this  hurdle  395  linear  feet  of  wattling  must  be  placed,  aad 
250  linear  feet  of  foundation  mattress  must  be  fabricated  and  sunk. 

Active  work  was  suspended  on  December  6,  and  a  portion  of  the  force  was  dis- 
charged. On  December  14  the  remaining  men  were  paid  and  discharged,  their  service* 
between  the  6th  and  14th  having  been  employed  in  collecting  and  securing  the  prop- 
erty for  winter.  The  pile-drivers  and  other  fioating  engineer  property,  except  skiffis 
and  yawls,  were  placed  in  winter  harbor  at  Twin  Hollows. 

No  work  was  done  on  the  west  side  during  the  fiscal  year.  The  condition  of  the 
hurdles  at  that  location  up('-i  the  close  of  the  season  wasVood,  excepting  the  primary 
line.  This,  between  second.. ry  hurdles  Nos.  2  and  8,  received  some  injury  during  the 
high  water. 

An  examination  in  December  of  the  work  upon  the  east  side  showed  that  the  con- 
struction work  placed  in  the  primary  line  between  secondaries  27  and  29  during  the 
season  of  1881  has  been  badly  injured  by  running  ice. 

From  the  nature  of  the  work,  progress  upon  the  repairs  of  the  several  hurdles  has 
been  somewhat  slow.  Before  new  work  could  be  placed  in  the  breaks  drift  was  to  be 
pulled,  and  oftentimes  broken  and  leaning  piles  ae  well.  In  many  cases  it  was  impos- 
sible to  remove  all  obstructions,  and  thus  additional  hindrances  were  to  be  overcome 
in  placing  the  new  work. 

In  a  locality  so  thickly  studded  by  sand-bars  as  this,  the  moving  of  plant  and  mate- 
rial from  one  point  to  another  forms  a  lar^e  item  in  the  work. 

Nearly  all  the  material  expended  in  repairing  the  secondary  hurdles  had  to  be  towed 
by  small  boats  from  a  distance. 

From  September  4  to  November  4,  about  half  an  hour  was  lost  each  day  in  crossing 
the  river  for  dinner.  At  the  latter  date  arrangements  were  made  to  send  this  meal  to 
the  workmen. 

During  the  second  half  of  the  fiscal  year  it  has  been  impossible  to  obtain  accurate 
information  regarding  the  condition  of  these  works,  owing  to  the  fact  that  the  river 
has  remained  at  an  unusually  high  stage.  From  what  could  be  learned  when  the  water 
was  at  its  lowest  it  is  evident  that  the  primary  line  was  considerably  injured  by  the 
floating  ice,  and  secondaries  27  and  30  as  well,  although  in  a  less  degree  than  the  pri- 
mary. 

At  the  close  of  the  fiscal  year  the  river  was  running  high  over  all  the  works  at  this 
point. 

The  soundings  given  on  the  tracing  were  taken  on  June  25,  26,  and  27. 

It  was  impracticable  to  determine  new  shore  lines,  as  the  river  covered  a  large  por- 
tion of  the  land  east  of  the  bluff.    CarrolFs  Island  was  also  almost  entirely  submerged. 

The  tracing  shows  the  condition  of  this  portion  of  the  year's  work  as  it  was  on  De- 
cember 31, 1882. 
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n. — CONSTRUCTION. 

PfiiifARY  Hurdle— Cakeoll's  Island. 

Iq  accordance  with  instractions  contained  in  your  letter  of  March  14, 1883,  a  hnrdle 
was  commenced,  on  the  opening  of  the  working  seaaon  in  1883,  across  the  chute  east  of 
Carroll's  Island  near  the  head  of  the  island,  and  operations  were  continued  at  this  lo- 
cality until  the  river  reached  such  a  high  stage  as  to  prevent  further  work  of  con- 
struction. 

A  small  force  was  put  in  the  field  on  March  20,  hut  the  equipment  of  quarters,  the 
transportation  of  engineer  property  from  the  shore  quarters  on  the  west  side,  and  the 
preliminary  woric  incident>al  to  the  location  of  a  new  work  prevented  the  commence- 
ment of  active  operations  on  the  hnrdle  before  March  26. 

Aa  represented  on  the  tracing  bv  A,  B,  this  line  extends  from  the  head  of  Carroll's 
Island  obliquely  toward  the  Illinois  shore,  which  it  meets  at  a  point  about  1,500  feet 
below  Dike  5.  The  length  of  the  line  A-B  is  2,450  feet.  The  form  of  hurdle  adopted 
consists  of  three  rows  of  piles-adrift,  hurdle,  and  brace  rows — foundation  mattress 
and  wattling  of  brush,  diagonal  bracing  from  foot  of  brace  piles  to  hurdle  row  and 
from  foot  of  hurdletpiles  to  drift  row,  longitudinal  stringers  the  entire  length  of 
drift  and  hurdle  rows,  and  cross  stringejs  from  drift  to  brace  piles.  With  the  excep- 
tion of  the  diagonal  bracing  between  hurdle  and  drift  piles  the  form  of  construction 
is  similar  to  that  heretofore  employed. 

Pile-driTing  was  commenced  in  the  last  week  of  March'  by  drivers  Nos.  11,  16,  and 
17.  Number  11  was  transferred  to  Chesley  Island  on  April  19  ;  the  others  continued 
operations  till  the  work  closed  for  the  '^  June  rise.''  The  small  channel  west  of  a  bar, 
about  @0  feet  wide  at  the  20-foot  stage  of  the  river,  was  first  closed,  after  which  the 
drivers  were  placed  on  the  eastern  end  of  the  line.  They  succeeded  in  driving  piles 
to  the  Illinois  shore,  and  also  over  the  bar,  before  the  water  became  too  high  for  fur- 
ther work. 

Mattress  consfmetion  kept  pace  with  the  pile-driving,  and  at  the  close  of  operations 
the  mattress  had  been  constructed  and  suuk  for  the  entire  line,  with  the  exception  of 
about  100  feet  near  the  Illinois  shore.  The  foundation  mattress  has  an  average  width 
of  46  feet,  and  extends  from  6  to  8  feet  beyond  the  drift  row  up-stream. 

The  wattling  is  continuous  for  a  distance  of  1,625  feet  from  the  island,  and  is  carried 
to  the  stage  of  the  river  16  feet  above  standard  low  water.  Eight  hundred  and  twenty- 
five  linear  feet  of  wattling  is  needed  to  complete  this  part  of  the  work  on  the  line. 
Bracing  and  stringing  were  carried  on  at  somewhat  irregular  intervals  as  small  forces 
could  l^  spared  from  the  mattress  and  wattling  gangs.  Cross  stringers  are  re(|uired  for 
a  distance  of  450  feet  in  order  to  complete  850  feet  of  the  line.  Braces  were  hung  and 
not  bolted  for  some  distance  beyond  this  point;  1,675  linear  feet  of  stringers  were 
placed  on  the  drift  row. 

The  rise  in  the  river  on  the  last  of  May  caused  a  cutting  away  of  the  island  at  and 
below  the  intersection  of  the  hnrdle  line  with  the  shore.  To  aid  in  protecting  the 
islaad  and  in  securing  a  better  shore  connection  for  the  hurdle  a  mattress,  similar  in 
eonstmetion  to  a  protection  mattress,  was  commenced  on  June  11,  at  a  point  about 
200  feet  above  the  head  of  the  island.  This  was  continued  until  the  high  and  rapidly 
rising  liver  terminated  the  work  of  construction  for  the  year.  The  mattress  was  145 
feet  long  and  51  feet  wide. 

The  long-continued  and  extremely  high  water  has  interfered  very  much  with  the 
prosecution  of  the  work  at  this  locality.  On  May  22  the  force  was  reduced  to  watch- 
men only.  Instructions  were  received  on  June  4  to  resume  operations.  This  was  done, 
but  a  heavy  riHC  of  the  river  soon  set  in,  and  the  force  was  again  discharged  on  June 
18.  The  fleet  was  moved  to  more  secure  quarters  on  the  west  shore  about  half  a  mile 
above  Jefierson  Barracks.  • 

Tiolent  winds  on  many  days  have  made  the  work  slow  and  difficult,  and  on  several 
it  was  necessary  to  suspend  operations  entirely. 

Serious  delays  have  been  caused  by  the  failure  of  the  contractor  to  deliver  piles  in 
sufficient  numbers  and  of  suitable  lengths.  Delays  from  this  source  have  afibctod  all 
portions  of  the  work. 

Appended  to  and  forming  a  part  of  this  report  are  tables  showing  the  progress  of 
woA  during  the  year  and  giving  the  amount  of  material  expended  thereon. 

I  have  been  ably  assisted  in  the  prosecution  of  the  work  oy  Messrs.  C.  P.  Mitchell 
and  8.  B.  Cady. 

Tcry  respectfully,  your  obedient  servant, 

E.  D.  LiBBY, 

Assistant  Engineer. 
Maj.  0.  H.  Ernst, 

Corps  of  Engineers,  U.  S,  A, 


Digiti 


zed  by  Google 


1216     REPOBT   OP   THE   CHIEF   OF   ENGINEERS,    U.    8.    ARMY. 

Tabular  statement  shatHng  the  amount  of  work  acoomplished  during  first  half  of  Jlsetil 

year  1883. 


Location. 

Piles  for 
bracing. 

Piles 
driven. 

Mattress 
placed. 

Cortains 
placed. 

Wattling 
placed. 

Gates 
placed. 

TotalB. 

TVimftrv liiM^ --t-  - 

No. 
280 
120 
70 
159 
193 

No. 
271 
140 
150 
292 
271 

JMn./t. 
2,055 
414 
150 
882 
120 

Un./L 

^;^& 

Lin./t. 

2,512 

556 

LitL/t. 

5,772 
1,240 
1,110 
1,650 
1.760 

%% 

Secondary  line,  No.  18 

Secondary  line,  No.  23 

Secondary  line,  No.  27 

Secondary  line,  No.  30 

10,008 

1,110 
1,270 
1.760 

16,050 

765 

3(1,200 
28,160 

Total  DTimarv  line . , .  - 

286 
561 

271  i        2.055 

1.860 
4,140 

2,512 
656 

5,772 
5,760 

50,  IM 

Total  secondary  line 

858 

1,066 

765 

90,418 

Totals 

837 

1,124 

8,121 

765 

5,700 

3,068 

11,532 

149,  614 

Tabular  statement  showing  the  amount  of  work  aooomplished  during  second  halfofJUeat 

year  1883. 


i 

< 

1 

»S 

TotaL 

TotaL 

Linear 
feet 

^jir 

Piles  driven 

182 

629 

90 

12 

49 

1,745 

832 

86 

147 
39 

14 

811 

Diaironal  braces -• 

237 

TjonfliindinAl  AtlTiiifffini  «...«.•«.••...••••.•••   ..••{.•••-. 

51 

49 

Mattress 

540 
755 

2,285 

1,587 

104,890 
17,710 

Wattlinff 

4. 
TWIN  HOLLOWS,  WEST  BANK. 

REPORT  OF  MB.  WILLIAM  S.  MITCHELL,  ASSISTANT  BNOINKSR. 

Twin  Hollows,  West  Bank,  July  7, 1883. 

Major  :  t  have  the  hoiior  to  sabmit  the  following  report  of  operations  for  the  im- 
provement of  the  Mississippi  River  at  Twin  Hollows,  west  banE,  for  the  fiscal  year 
ending  Jnne  30, 1883. 

On  the  accompanying  tracing  is  shown  in  black  the  work  which  was  standing  when 
the  high  water  which  prevailed  at  the  beginning  of  the  year  had  passed,  and  the  con- 
dition of  these  works  was  as  follows : 

PRIMARY  HURDLE. 

The  crib  which  had  been  sunk  next  the  Missouri  shore  was  in  good  condition  and 
only  required  wattling  to  thoronghly  complete  it.  This,  however,  conld  not  be  done 
at  once  on  accountr  of  the  drift  which  had  accmnnlated  in  front  of  it.  Between  thia 
crib  and  the  npper  end  of  the  piling  (Station  6-f-20)  there  existed  a  gap  with  deep 
water,  to  fill  which  a  crib  similar  to  the  first  was  in  process  of  construction.  For  150 
feet  ^Station  6-f  20  to  Station  7 -(-70)  the  hurdle  had  been  completely  broken  down, 
and  zjTom  that  point  to  secondary  hurdle  No.  1  the  wattling  and  bracing  were  both 
in  need  of  repair. 

From  secondary  hurdle  No.  1  to  a  point  500  feet  below  No.  2  (Station  55)  and  two- 
small  pieces  of  the  line  400  feet  and  500  feet  long,  and  lying,  respectively,  between 
lines  Nos.  2  and  3,  and  immediately  above  No.  4,  the  hurdle  was  complete  and  in  good 
eondition. 

The  piling  which  had  been  extended  400  feet  below  No.  4  was  also  unharmed, 
although  it  was  in  several  places  so  overlaid  with  drift  as  to  render  further  work  at 
those  points  impossible. 

The  mattress  which  had  been  sunk  over  the  piling  was  intact,  although,  of  courss, 
it  could  not  be  seen.  Had  scour  occurred  under  any  portion  of  it,  the  piling,  or  rather 
a  gap  in  the  piling,  would  have  shown  it. 
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SECONDARY  HURDLES. 

All  thai  remained  in  No.  1  was  abont  160  feet  of  braced  piling  next  to  the  primary 
line.  The  rest  had  been  carried  oat  by  drift.  There  was  in  process  of  construction 
a  crib  203  feet  X  30  feet  X  30  feet,  for  the  west  end  of  this  hurdle. 

In  line  No.  2  there  remained  next  to  the  primary  hurdle  550  feet  of  piling  nnwattled, 
and  in  front  of  which  there  was  an  immense  aconmulation  of  drift. 

In  hurdles  Nos.  3  and  4  no  damage  was  su8taiue<l.  In  each  instance  the  hurdle  was 
complete  and  intact  as  far  as  it  htA  been  extended. 

The  high  water  which  prevailed  during  June  continned  with  a  steady  rise  until 
July  5,  when  a  maximum  height  (26.35  feet  above  standlird  low  water)  was  reached. 
It  then  began  £a.Uing  and  continued  to  recede  until  4.4  feet  was  reached  October  12^ 
when  it  again  rose  slowly  and  stood  during  the  remainder  of  the  season  at  about  7 
feet. 

The  weather  and  stage  of  river  during  the  fall  season  was  very  favorable  to  the 
prosecution  of  the  wor&,  the  only  drawback  being  the  prevalence  of  malarial  fevers 
amon^  the  men,  due  to  the  previous  long-continuM  hign  water.  Such  preventative 
medicmes  as  were  administered  and  the  precaution  of  Keeping  the  quarters  dry  and 
warm  in  the  mornings  and  evenings  had  a  very  beneficial  effect. 

Although  one  hundred  men  were  employed  daring  July  in  the  opnstruotion  of  the 
cribs  ali^y  referred  to,  active  operations  were  not  resumed  until  August,  during 
which  month  the  force  was  gradually  increased,  reaching  three  hundred  men  Septem- 
ber 1,  when  it  was  reduced  on  account  of  the  transfer  of  some  of  the  quarter  boats  to 
other  works  to  about  two  hundred  men,  at  which  number  it  remained  until  Novem- 
ber. From  that  time  until  the  close  of  the  season  the  force  averaged  only  one  hundred 
and  forty  men.  This  was  in  large  measure  due  to  migration  of  the  laborers,  large 
nnmbenof  whom  went  south  on  the  approach  of  winter. 

The  efii9ctive  working  force  at  the  West  Bank  was  still  further  reduced  during  the 
last  six  weeks  of  the  season  by  a  small  force  of  men  who  were  engaged  in  making  re- 
pain  to  and  extending  the  hurdle  at  PuUtiffht. 

The  work  done  daring  the  past  year  is  shown  on  the  tracing  in  red,  and  is  also 
giveu  in  detail  in  the  accompanying  tables. 

The  zero  or  initial  points  of  the  hurdles,  referred  to  in  these  tables,  are  assumed  as 
follows: 

For  the  primary  hnrdle,  a  point  on  the  line  of  the  hurdle  3,000  feet  above  its  point 
of  jmiction  with  secondary  hurdle  No.  1. 

For  the  secondary  hurdles,  their  points  of  Junction  with  the  primary  line.  Conse- 
quentij,  for  lines  Nos.  1,  2,  3,  4,  and  5,  the  initial  points  correspond  to  the  stations 
referred  to  in  the  tables  as  stations  30,  50,  70,  90,  and  110,  respectively. 

There  are  also  given  tables  showing  the  total  amounts  of  work  done  in  the  various 
claasesof  constmction  and  the  amounts  of  material  expended. 

5455— E  83 77 
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Table  $kowing  total  amount  of  work  done  during  fltcal  year  168S-'d3. 


DMeriptioii. 

SeoondATj  bardie. 

Tout 

PfiiBff        _         _ 

LinearfetL 
2,006 

lAnsarfisL 
3,500 

LInmr/Mt. 
5^505 

SSSa....:::::::::::::::: 

4.075  doable  width.... 
3,800X13 

8,853Blngle 

11. 608  single. 
8,355x13 

WattliDe 

4,405XlS 

Crib-wo& 

250  largo  orib 

451  foot  on  wire  ftnd 

506  shore  cribs.  1.138  large  cribs. 
1, 025  on  bnish  stringers 

1,889 

Protection  niAttrosMa 

1,476 

Tahle  showing  quantities  of  material  expended  during  fiscal  year  1882-'83. 


Primary  bardie. 


Hardle. 


112 

"iie" 

1,423.22 
284 


Bolts:  ; 

Drift nomber..' 

ISye do 

Srag do 

Screw do I 

Bmah ........cords.. 

Cleria» nnmber..' 

LaiBber.piae feet.  B.M 

Kafls: 

6d ponnds..' 

Md do 

aw do....i        100 

Pile  timber feet..!  39,950 

Bope:  I 

Hide pounds.. 

^mI,  j-inch do 

Sisal  fmeh do.... 

Sisal,  }.uich do.... 

Spikes: 

6-iBeh ponnds.. 

Wnch do 

lO-ineh do.... 

Stow cahicyards..;    1,537.57 

Wsahos number..        125 

Wii«:        ^  I 

2Fo.  9  '. ...pounds 

Xo.l2 do....'    1,300 

jro.14 do....|    2.326 


Crib. 


160 
00 


82 


3.914 


Secondary  hurdles. 


Hurdles. 


313 


108 

411 

1,224.58 

115 


Cribs. 


908 

474 

90 

1,030 

73 

406 

64,000 


149 
31 
152 
580 

750 
700 


56 
168 


150 


499.45 
300 


150 

724 

45,324 

70 

32 

26 

350 

680 
1,035 
243 
814. 75 
110 

475 
1,200 
3,603 


30 

301 

28,809 


Protection  !      Total 
mattress.    '  expended. 


16 
993.17 


300 
1,857 


744 

784 

602 
1.924 

842.98 
1,336 

250 
100 


I 


50 
72 


900 
400 


458.86 


3,545 
""700"" 


1,874 

736 

258 
1.854 
3,713.07 

887 
64^000 

*65 

180 

1,425 

119.864 

219 

63 

606 

1,914 

3,264 

2,827 

2.167 

8,648.61 

1,871 

4,270 
2.600 
6,619 


*  On  quarters. 


PRIMARY  HURDLE. 


The  eiib  which  was  in  process  of  construction  for  this  hardle  was  completed  during 
July.  It  was  250  feet  long,  but  for  convenience  in  sinking  it  was  cut  in  two.  The 
seetions  were  placed  July  §8  and  Au^st  2,  on  the  line  of  the  prolongation  of  the  crib^ 
wfaieh  was  sunk  in  June,  and  with  it  formed  a  barrier  across  the  gap  which  had  ex- 
isted at  the  head  of  the  works  since  their  inception.  The  outer  end  of  the  east  sec- 
tion of  crib- work  protruded  beyond  the  line  of  the  hurdle  about  25  feet. 

Immediately  after  the  sinking  the  piles  wei-e  redriven  from  the  east  end  of  the  ciib- 
work  down-stream  150  feet  to  the  main  line  and  a  mattress  was  sunk  over  them.  They 
were  then  braced  and  wattled,  and  the  whole  line  between  this  point  and  the  angle 
(1,860  feet)  was  repaired.  A  few  of  the  piles  were  straightened  and  some  required 
redriving.  About  one-third  of  the  braces  were  resets  and  fully  one-half  of  the  line  was 
rpwattled. 

On  Anenst  7  a  small  break  was  discovered  in  the  line  about  100  feet  below  second- 
ary hnrfie  No.  3.  Being  in  the  pocket  or  angle  between  the  primary  line  and  the 
bar  on  the  outside,  a  considerable  stream  of  water  was  forced  rapidly  through  it  and 
soon  widened  the  breach  to  300  feet,  scouring  the  bottom  in  the  immediate  vicinity 
from  a  depth  of  4  feet  to  a  depth  of  12  feet. 

The  piles  were  immediately  redriven,  a  single- width  mattress  was  sunk  over  them, 
and  curtains  of  brush  woven  on  wire  were  dropped  in  front  of  them  in  the  place  of 
wattling,  when  the  piles  were  at  once  carried  out.  The  line  was  again  restored,  and 
an  ontside  Une  was  driven  20  feet  in  front  of  it  and  curving  back  to  meet  the  main 
line  on  either  side  of  the  gap.    A  double- width  mattress  was  made  and  sunk  and  both 
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lines  of  piles  were  wattled,  the  wattling  in  the  original  line  being  carried  on  eacb 
side  to  the  20-foot  contour  on  the  bars.  Twice  since  then  evidences  of  sconr  have 
been  discovered  nnder  the  mattress  at  the  shore  ends.  Each  time  the  mattress  was 
cnt  to  fit  accurately  to  the  bottom  and  was  heavily  weighted  with  stone,  and  the 
danger  was  removed. 

Below  hurdle  No.  3,  and  above  No.  4,  two  sections  of  double- width  mattress  were  built 
in  place  on  the  bar.  These  sections  are  respectively  260  feet  and  300  feet  in  length, 
and  are  separated  by  a  space  of  200  feet,  in  which  drift  had  collected  so  heavily  among 
the  piles  as  to  render  it-s  removal  impossible. 

Below  hnrdle  No.  4  two  other  sections  of  this  mattress  were  bnilt  on  the  bar.  The 
first  was  450  feet  long,  and  extended  from  No.  4  to  the  end  of  the  piling  driven  pre- 
vious to  July  1,  which  piling  was  also  wattled.  The  other  section  was  about  500  feet 
long,  and  extended  that  distance  up-stream  from  the  lower  water  edge  of  the  bar.  No 
piling  has  as  yet  been  driven  over  thiH  portion  of  the  line. 

In  the  500-foot  space  between  these  two  mattresses  the  bar  is  about  20  feet  above 
extreme  low  water,  and  here  ft  was  decided  to  make  a  plantation  of  willows. 

For  this  purpose  six  trenches  were  dug  2  feet  apart  on  the  line  of  the  hurdle.  They 
were  each  1|  feet  deep,  and  500  feet  long,  and  in  them  freshly  cut  willow  shoots  were 
bnried,  leaving  exposed  only  the  leafy  tops.  The  plantation  was  made  in  the  latter 
part  of  September,  and  although  the  bar,  which  was  composed  of  pure  sand,  was  wet 
at  that  time,  it  soon  dried  out  under  the  hot  sun,  and  the  willows,  for  want  of  a  moist 
soil,  died. 

From  th«  lower  edge  of  this  bar  a  complete  section  of  the  primary  line  was  extended 
to  a  point  1,250  feet  below  secondary  hurdle  No.  5  (Station  122  -f  50).  This  point  was 
reached  during  the  latter  part  of  November.  An  attempt  was  then  made  to  pnsh  the 
line  down-stream  another  200  feet,  in  order  that  the  contracted  channel  might  induce 
a  more  active  scour  in  the  bar  below.  It  was  found  impracticable,  however,  to  do 
this,  as  the  rapid  current  which  crossed  the  line  at  this  point  forced  out  the  piles 
before  a  mattress  could  be  constructed  and  sunk  over  them.  A  short  section  of  mat> 
tress  was  placed,  however,  without  piles  across  the  end  of  the  completed  hnrdle  to 
prevent  scour  ftt>m  the  lower  side,  and  the  line  was  left  for  the  winter. 

At  the  close  of  the  season  the  primary  line  was  complete  so  far  as  it  had  been  begun 
with  the  exception  of  1,000  feet  from  the  upper  end  of  the  willow  plantation  to  the 
lower  edge  of  the  bar. 

SECONDARY  HURDLES. 

No.  1.— The  crib  which  was  constructed  for  this  hurdle  was  completed  and  sunk  at 
the  west  end  of  the  line  July  21,  and  the  hnrdle  itself  was  entirely  completed  from 
this  crib  to  the  portion  of  the  line  left  standing  by  the  high  water,  a  distance  of  570 
feet. 

No.  2. — On  Angust  19,  a  crib  206  feet  long  was  placed  at  the  west  end  of  the  hnrdle. 
While  swinging  into  position  the  east  end  gronnded  on  a  bar  which  had  formed  dur- 
ing the  time  ofits  construction  and  remained  in  that  position,  about20  feet  up-stream 
firom  the  line  of  the  hurdle.  The  small  gap  thus  formed  between  the  crib  and  the 
hnrdle  was  closed  by  driving  piles  across  it.  The  270  feet  of  the  line  between  the  east 
end  of  the  crib  and  the  portion  of  the  line  already  in  was  entirely  completed. 

No.  3. — In  this  hnrdle  410  feet  was  bnilt  at  the  west  end  of  the  line  and  50  feet  addi* 
tional  was  wattled.  Owing  to  a  deposit  of  sand  extending  to  the  bank,  piles  were 
driven  to  the  water's  edge  on  the  Miseonri  shore  and  the  constmction  of  a  crib  was 
avoided. 

No.  4. — For  the  shore  end  of  this  hurdle  a  crib  150  feet  long  was  constructed  and 
sunk  September  29.  In  addition  the  coniplet>ed  line  was  extended  300  feet  farther 
west.  A  gap  80  feet  wide  was  thus  left  between  the  crib  and  the  hnrdle  through 
which  material  was  takfn  to  the  works  above  this  line. 

No.  5. — A  crib  144  feet  long  was  constructed  and  snnk  October  27  at  the  west  end  of 
this  line,  and  1,340  feet  of  the  hurdle  extending  from  the  primary  line  towards  the  Mis- 
souri shore  was  completed.  A  gap  similar  to  that  in  No.  4,  and  for  the  same  reasons, 
was  left  in  this  hurdle  between  the  completed  section  and  the  crib. 

At  the  time  the  cribs  for  these  last  two  hnrdles  were  sunk  there  was  practically  no 
cnrrent  crossing  the  lines.  This  permitted  wattling  the  fronts  of  these  structures  pre- 
vious to  sinking.    The  fronts  of  all  the  others  were  wattled  after  they  were  placed. 

In  addition  to  the  large  cribs,  there  were  bnilt  in  place  on  the  shore  snort  crib 
stmctnres  averaging  85  leet  in  length  at  the  extreme  west  ends  of  secondary  hnrdles 
Nos.  1,  2,  3,  and  4,  and  extending  these  hnrdles  from  the  water's  edge  to  the  20-foot 
contour  on  the  bank.    The  fronts  of  all  these  structures  were  wattled. 

At  the  close  of  the  season  the  first  three  secondary  hurdles  were  complete,  and  in 
the  other  two  it  only  remained  to  close  the  gaps  mentioned  and  to  constmot  a  shore 
crib  for  No.  6. 

In  the  constmotion  of  the  hnrdles  the  ordinary  methods  of  work,  with  the  modifi- 
cations which  had  proved  successful  during  the  previous  year,  were  used,  and  no 


Digiti 


zed  by  Google 


APPENDIX   T.  1221 

^special  difficaltj  was  encountered.  In  each  case  the  piling  was  pushed  as  far  towards 
the  shore  as  the  depths  of  sand  on  the  bottom  would  warrant,  in  order  that  the  haild- 
ing  of  cribs  might  be  reduced  to  a  minimum,  this  form  of  construction  having  proved 
much  slower  and  more  expensive  than  that  of  the  ordinary  hurdle. 

PROTECTION  MATTRESS. 

When  the  water  had  reached  a  low  stage  it  was  seen  that  a  narrow  strip  of  sand 
extended  on  the  outride  of  the  primary  line  from  the  angle  above  hurdle  No.  1  to  No.  ;t. 
This  beach  widened  gradually  to  125  feet  at  its  lower  end.  From  the  water  it  ascended 
with  a  tolerably  regnlaf  slope  to  the  piling,  where  at  a  number  of  points  it  reached 
the  20-foot  level.  The  slope  towards  the  channel  was  much  more  gentle,  forming  in 
front  of  the  training- wall  a  wide  shoal. 

During  the  low  water,  between  September  1  and  October  15,  the  river,  in  adjusting 
itself  to  the  new  regimen  effected  by  the  works  between  the  River  des  Peres  and  Jim 
8mith*8  Landing,  attempted  to  straighten  out  and  form  a  new  channel  midway  between 
the  primary  hnrdle  and  the  IHinois  shore.  In  so  doing  this  shoal  was  gradually  deep- 
ened, and  the  sand  beach  was  eaten  a  way  to  the  piles  for  a  distance  of  1,000  feet,  to  a 
point  one-third  way  between  secondary  hurdles  Nos.  1  and  2,  an  erosion  which  con- 
tinued ftlonly  dnring  the  remainder  of  the  season.  In  order  to  protect  the  piles  from 
this  scour,  it  was  decided  to  treat  tbe  primary  line  as  a  new  bank  of  the  river  and  to 
revet  it  with  a  broad  low-water  mattress. 

A  ways-barge  and  quarter- boat  for  the  accommodation  of  laborers  were  placed  in 
poaitioD  at  the  head  of  the  works  October  22,  and  the  construction  of  a  mattress  wtis 
began.  Tbe  first  section  of  mattress  was  316  feet  long  by  104  feet  wide  and  extended 
from  tbe  shore  to  the  outer  end  of  the  crib- work,  ft  was  woven  on  pairs  of  wires 
(No.  9)  placed  6  feet  apart.  Tbe  brush  was  placed  between  the  wires  of  each  pair 
and  tbe  wires  were  then  tightened  by  hand  and  twisted  with  a  full  turn  to  fasten 
them. 

For 200  feet  from  shore  it  was  sunk  without  difficulty,  but  from  that  point  it  went 
down  so  rapidly  with  the  current  that  stone  could  not  be  distributed  over  it  fast  or 
evenly  enough  to  prevent  its  bagging  and  folding  up. 

Another  mattress,  135  by  104  teet,  was  constructed  in  the  same  manner  and  sunk 
over  this  outer  ]>ortion  to'  repair  the  damage  done  to  the  hrst.  This  mattres^  also 
proved  BO  flexible  and  difficult  to  handle  that  it  was  decided  to  return  to  the  ordinary 
method  of  weaving  the  mattress  on  stringers  made  of  poles.  The  barges  were  then 
placed  in  position  around  the  end  of  the  cribs  and  a  continuous  mattress,  begun  No- 
vember 11,  was  constructed  and  sunk,  reaching  a  {K>int  1,025  feet  below  the  upjior  end 
of  the  primary  line. 

At  tint  the  progress  made  was  very  slow,  but  as  the  men  became  accustomed  to  the 
work  the  rate  rapidly  increased.  Within  a  fortnight  it  rose  from  25  feet  to  70  feet 
per  day,  and  on  one  day  in  December  102  feet  were  constructed.  At  tirst  a  row  of 
guide  piles  for  this  mattress  was  driven  10  feet  outside  of  the  hurdle,  the  piles  being 
spaced  20  feet  apart.  This  was  afterwards  discontinued,  the  hurdle  itself  serving  the 
purpoee. 

Co  December  6  heavy  ice  began  running  in  the  river  and  an  end  was  put  to  the 
season^s  work.  The  barges,  quarter-boats,  pile-drivers,  dec,  were  placed  in  winter 
harbor  behind  the  primary  hurdle  and  the  bar  and  below  hurdle  No.  4. 

Table  akowing  amounU  of  work  done  from  July  1  to  December  6,  1882. 


I>escriptioii.  I    Primary  hurdle,     j   SeooDdary  hurdle.    '        TotaL 

f 


Linear  feet.  Linear  feet 

Piling 2,005.  I  2,910. 

]iattr««ia :  4, 075  double  width,  i  2,010  lingle  width. 

WatUms I  3,860x13.  |  3,980x13. 

I      341  shore  cribs. 

Crib-work I      250Uirgecrib.  703  large  cribs. 

Protection  mattress I      451  on  wire   and  I 

1, 025  OD  stringers,   i 


I 


Linear  feet 
4, 915. 

11, 060  singla 
7,  820  X  13. 

1,294. 

1, 476  X  104. 


Work  was  not  resumed  until  March  1,  when  a  pile-driver  was  placed  at  work  dredg- 
ing for  piles  in  sunken  rafts,  and  a  small  force  of  men  began  the  construction  of  cribs 
for  sixondary  hurdles  Nos.  4  and  5,  to  repair  the  damage  done  by  the  ice  and  flood  of 
February. 

The  ice  which  broke  np  and  passed  down  the  river  with  this  rise  was  excei)tionally 
heavy,  and  did  considerable  damage  to  the  hurdles.  The  exact  extent  of  the  damage 
can  hardly  be  told,  as  it  has  been  impossible  to  get  a  good  view  of  the  hurdles  since 
that  time. 

From  March  until  the  middle  of  May  the  water  hcis  never  been  more  than  a  few  feet 
below  the  20-foot  level,  thus  exposing  only  the  tops  of  the  hurdles ;  and  from  that 
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time  until  Jane  25  it  rose  steadily,  reachine,  on  the  latter  date,  an  elevation  28  feet 
aboye  standard  low  water.    On  Jane  30  it  had  again  retired  to  26  feet. 

The  condition  of  the  works,  however,  as  determined  by  observation  and  sonnding, 
was  as  follows: 

In  the  primary  hnrdle,  firom  the  middle  of  the  crib- work  at  the  head  of  the  line 
to  Station  7,  the  hurdle  was  submerged  and  probably  much  broken.  It  is  not  gone, 
however,  as  a  distinct  break  in  the  water  shows  that  the  obstruction  is  still  in 
place.  In  the  next  1,400  feet  of  the  line  a  number  of  small  gaps  appeared,  none  of 
which  were  at  all  serious.  From  this  point  to  Station  28  the  hurdle  has  been  bent 
over  by  the  ice,  very  few  piles  showing  above  the  surface  of  the  water.  From  second- 
ary hurdle  No.  1  to  a  point  450  feet  below  hnrdle  No.  5  (Station  114-|-50)  the  line  is 
intact.  Below  this  two  breaks  occur,  one  150  feet  wide,  extending  to  Station  116,  and 
the  other  from  Station  117 -(-25  to  the  end  of  the  line.  From  the  latter  the  hurdle 
was  entirely  gone. 

In  secondary  hurdle  No.  1  a  small  gap,  about  75  feet  in  width,  appeared  at  the  east 
end  of  the  crib. 

From  hnrdle  No.  2,  the  shore  crib  had  been  carried  away.  This  was  also  the  case 
in  No.  3,  and  in  the  latter  line  an  additional  gap  appeared  between  Stations  7  -(-  40 
and  9-1-30. 

The  cribs  which  were  sunk  in  lines  Nos.  4  and  5  during  the  low  water  in  the  fall, 
having  received  no  deposit  over  their  floors,  were  not  able  to  withstand  the  weight 
of  ice  which  the  rise  in  the  river  brought  against  their  tops,  and  they  were  roiled 
over  and  pushed  down  stream  several  hundred  feet  in  each  instance  and  in  to  the 
shore. 

The  cribs  which  were  begun,  to  replace  those  destroyed  were  completed  during 
March,  their  fronts  were  wattled  and  they  were  sunk  in  place,  one  April  2,  in  second- 
ary hnrdle  No.  4,  and  the  other  April  7,  in  secondary  hurdle  No.  5.  A  second  crib  for 
hurdle  No.  4  to  stand  in  the  gap  at  the  east  end  of  the  crib  already  placed  was  begun 
and  completed  in  April,  and  an  attempt  was  made  to  sink  it  May  3,  when,  after  get- 
ting it  into  position  and  nearly  to  the  bottom,  several  anchor  lines  broke  and  let  one  end 
of  the  crib  swing  through  the  gap  in  which  it  was  to  stand.  After  a  fortnight's  labor 
the  crib  was  raised  and  strapped  up  to  the  barges  and  towed  above  the  gap,  and  an  op- 
portunity was  awaited  to  make  a  second  attempt  at  sinking  it,  but  on  account  of 
strong  currents  and  high  water  which  prevailed,  no  such  attempt  was  made  up  to  the 
end  of  the  year. 
In  addition,  for  secondary  hurdle  No.  4,  a  shore  crib  60  feet  long  was  constructed. 
A  shore  crib  105  feet  long  was  constructed  for  secondary  hurdle  No.  3,  and  was  sunk 
April  21,  on  which  day  the  repair  of  the  other  break  in  the  same  line  was  begun.  In 
this  work,  the  piling  was  entirely  replaced  and  the  line  almost  braced,  when  a  sudden 
rise  in  the  river,  bringing  with  it  great  quantities  of  drift  acainst  this  new  work, 
forced  it  out  and,  at  the  same  time,  sconred  the  bottom  until  the  water  on  the  line  of 
the  hurdle  reached  a  depth  of  40  feet. 

As  it  was  impracticable  to  drive  piles  in  such  depths  of  water  with  a  strong  current, 
a  new  line  was  begun  east  of  the  break,  and  running  up  stream  to  a  point  150  feet 
above  the  gap  and  thence  back  to  the  line,  meeting  the  hurdle  west  of  the  gap.  This 
line  was  chosen  on  account  of  the  depths  of  water  over  the  greater  portion  of  it  hav- 
ing been  found  not  to  exceed  20  feet. 

A  row  of  drift  piles  was  added  to  the  line,  which  was  entirely  completed,  with  the 
exception  of  wattling,  to  within  100  feet  of  its  proposed  point  of  Junction  with  the  old 
work  on  the  west  side  of  the  gap,  when  instructions  were  received  (June  13)  to  close 
work  until  after  the  high  water  had  passed. 

The  e<][uipment  having  been  secured,  the  laborers  were  discharged,  only  sufficient 
force  being  retained  to  tend  to  the  idle  ^lant  and  keep  the  crib  for  hnrdle  No.  4  free 
from  drift,  and  to  load  several  rafts  of  piles  which  were  on  hand  on  barges. 

In  the  prosecution  of  these  works  great  annoyance  has  been  caused  by  the  high  water 
and  the  drift,  which  has  run  in  large  quantities.  Especially  has  this  latter  been  felt 
in  the  care  of  the  crib  for  hurdle  No.  4  and  in  the  repair  of  No.  3,  where,  at  a  number 
of  times,  the  whole  force  has  been  engaged  for  a  day  and  more  at  a  time  in  clearing 
the  line  so  that  the  work  could  be  earned  on.  At  present  such  a  mass  of  drift  has 
accumulated  in  front  of  the  new  work  in  this  line  that  it  never  will  be  possible  to 
wattle  it. 

During  the  season  the  force  of  men  employed  at  any  one  time  has  never  exceeded 
seventy-live,  and  it  has  averaged  about  fifty. 

In  closing,  I  desire  to  express  my  thanks  to  Mr.  J.  L.  Dufiy,  assistant  engineer,  for 
his  valuable  assistance  in  the  prosecution  of  the  work,  and  also  to  Mr.  S.  B.  Cady, 
assistant  engineer,  who  was  connected  with  the  work  during  the  first  half  of  the  year. 
Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

Evident  Engineer, 
Maj.  O.  n.  Ernst, 

Corps  of  Engineers,  U,  S,  A» 
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TWIN  HOLLOWS,  EAST  BANK. 

REPORT  OF  MR.  JOHN  O.  HOLMAN,  ASSISTANT  SKGINEER. 

Saint  Louis,  Mo.,  July  17,  1883. 
Sir  :  I  hare  the  honor  to  sabmit  the  following  report  of  the  operations  for  the  pro- 
tection of  the  hank  at  Twin  Hollows,  east  side,  tor  tue  fiscal  year  endlDg  Jane  30, 1883* 
The  constmction  of  the  low- water  mattress  by  last  year's  work  had  nearly  reached 
Station  69,  although  not  placed  further  than  59.  During  this  year,  nnder  the  direc- 
tion of  Mr.  C.  V.  Mersereau,  it  has  been  completed  to  Station  86,  which  by  year  direc- 
tion was  fixed  as  the  limit  of  the  protection  mattress  at  Twin  Hollows,  east  side. 
This  limit  was  reached  by  the  low-water  mattress  August  11 ;  by  the  medium  stage 
protection  October  19, 

The  substance  of  this  report  is  taken  from  the  report  rendered  to  yoo  by  Mr.  Mer- 
seieaa,  January  17. 

Nine  hundred  and  sixty-four  linear  feet  of  low-water  mattress  was  hanging  from 
the  m<H>Ting  barge  June  30,  1882,  with  the  mattress  gang  workiug  at  its  lower  end. 
Preparations  were  made  to  sink  the  mattress  about  the  Ist  of  July,  but  the  rising 
TiTer  preyented  its  being  placed  at  that  time.  The  construction  was  continued  untu 
July  14,  when  the  water  had  subsided  sufficiently  to  allow  it  to  be  placed.  It  ex- 
tended from  Station  59  to  Station  74,  making  a  length  of  1,500  feet.  In  placing,  a 
small  break  occurred  near  Station  70,  the  outer  edge  doubling  under ;  but  when  prop- 
erly loaded  it  came  back  into  position  and  was  placed  in  good  condition. 

A  log  boom  extending  from  the  outer  end  of  the  mooring  barge  about  350  feet  np-shore 
was  uMd  to  protect  the  mooring  barge  and  head  of  tne  mattress  from  drift-wood. 
The  rising  riTer  carried  so  much  dri^wood  that  it  broke  the  boom,  and  five  empty 
barges  were  used  in  its  place. 

Cm  July  3  the  drift-wood  which  had  passed  beneath  the  barges  collecting  under 
the  mooring  barge  and  the  head  of  the  mattress,  parted  several  lines  to  the  mooring 
barge  and  caused  it  to  push  toward  shore  with  such  force  as  to  ride  over  the  guide 
piles,  breaking  a  large  spar  and  tearing  the  capstan  completely  off  the  barge.  The 
mattress  also  crowded  over  the  piling  toward  the  bank  for  about  500  feet  downstream. 
This  movement  allowed  a  large  portion  of  the  drift  to  escape,  thus  easing  the  strain 
on  the  head  lines.  The  inner  edee  of  the  barge  now  rested  against  a  large  tree,  and 
was  in  better  condition  to  hold  than  before  swinging  in  to  the  bank. 

As  the  water  fell  the  barge  was  lowered  onto  the  top  of  a  pile.  As  there  was 
about  1,350  feet  of  mattress  suspended  from  the  barge  it  could  not  be  moved,  and  the 
pile  was  forced  through  the  bottom.  A  bulkhead  was  built  around  the  pile  and 
packed  with  bags  partially  filled  with  earth.  No  trouble  was  experienced  from  the 
leak  after  the  barge  had  once  been  pumped  out. 

In  sinking  this  section  of  mattress  all  of  the  head  lines  of  the  mooring  barge  broke 
after  the  mattr^  had  been  partially  loaded,  allowing  the  head  of  the  mattress  to  sag 
down-stream  about  50  feet  before  it  could  be  loaded  sufficiently  to  hold  it  in  place. 
The  bank  under  the  upper  end  of  the  mattress  had  caved  away  to  such  an  extent  that 
the  head  of  the  mattress  when  placed  was  but  little  inside  of  the  line  of  low  water. 
Tbe  water  had  a  depth  of  from  40  to  65  feet  and  a  surface  velocity  of  about  5  miles 
per  hour. 

A  section  of  1,210  feet  was  placed  August  12.  As  the  section  placed  in  July  had 
passed  beyond  the  point  from  which  the  channel  left  the  east  bank,  the  1,210  foot 
section  carried  the  mattress  barge  into  comparatively  shallow  water  and  completed 
the  mattress  work  at  Twin  Hollows,  east  side.  The  placing  of  this  section  was  easily 
made,  ab  the  inner  edge  had  already  settled  to  the  bottom  m  two  places  of  about  100 
feet  each. 

From  July  1  to  August  11  the  mattress  was  extended  1,516  feet ;  the  number  of 
working  days  between  these  dates  was  thirty-four,  giving  a  daily  average  of  about 
44  linear  feet  per  day.  The  number  of  days  worked  on  the  mattress  was  twenty-nine ; 
this  would  give  an  average  of  52  feet  per  working  day.  The  greatest  length  con- 
structed in  one  day  was  on  August  10,  wnen  130  linear  feet  was  made.  The  small 
daily  aTeraffe  is  partially  due  to  the  use  of  dry  brush,  as  the  high  water  prevented 
fresh  brush  from  being  obtained.  The  number  of  weaving-poles  varied  from  twenty 
to  thirty-three,  according  to  the  size  of  brush  furnished  for  the  construction. 

On  July  1,  1682,  the  medium-stage  protection  had  been  extended  from  Station  0  to 
Station  ^,  fh>m  Station  35  to  Station  37^  and  from  Station  48  to  Station  49-f  50. 

But  little  work  was  done  on  the  medium-stage  protection  until  the  completion  of 
the  low-water  mattress  in  August.  It  was  then  extended  to  Station  59,  and  from  Sta- 
tion 61  to  Station  86-f  25. 

From  Station  54-f  80  to  Station  58-|-80  a  medium-stage  protection  mattress  was 
eoBstrueted  to  bring  the  mattress  work  into  the  line  of  low  water  and  prevent  fur- 
ther caving  between  these  points.    The  medium-stage  protection  varies  in    heigh 
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with  the  nature  of  the  bank  ;  between  Station  22  and  Station  49  it  is  up  to  about  the 
14-foot  stage ;  between  Station  49  and  Station  59,  also  between  Station  61  and  73,  to 
the  10-foot  stage,  and  from  Station  73  to  Station  B6-f-25  to  the  12-foot  stage. 

The  space  between  Station  59  and  Station  61  was  without  medium -stage  protection 
nntil  May ;  with  that  exception  to  Station  86+25  was  placed  bv  October  19,  that 
space  being  left  because  of  the  perpendicular  bank.  A  barge  load  of  riprap  was  placed 
between  Stations  59  and  60  May  4,  and  one  between  Stations  60  and  61  on  May  19. 

The  entire  length  of  the  medium-stage  protection  is  6,625  feet,  of  which  6,075  feet 
were  constructed  during  the  year. 

The  high  water  of  July  left  very  large  deposits  of  sand  from  Station  0  to  Station 
45.  From  Station  3  to  Station  25  but  few  of  the  ^uide-piles  will  stand  in  the  water 
with  the  river  at  a  14-foot  stage,  and  some  are  entirely  buried.  Between  Station  50 
and  Station  73  a  deposit  of  from  2  to  5  feet  of  sand  was  left  on  top  of  the  bank,  bat 
no  fill  took  place  along  the  slope. 

Two  sets  of  portable  quarters  were  in  use  from  July  1  until  September  15,  when  one 
set  was  transferred  to  Chesley  Island,  and  the  last  of  the  same  month  the  second  set 
was  transferred  to  the  same  place.  Three  quarter-boats  were  in  use  during  part  of 
July  and  August.  Qnarter-boat  No.  4  was  retained  nntil  October  19,  when  the 
remaining  force  was  taken  to  Chesley  Island. 

The  tracing  of  the  progress  map  accompanying  this  report  shows  the  condition  of 
the  work  June  30,  1883.  The  soundings  in  red  were  talcen  August  1,  and  redaced 
irom  13.3-foot  stage  to  20.2-foot  stage,  which  was  the  stage  when  the  soundings  for 
this  year's  report  were  taken. 

Very  respectfully,  your  obedient  servant, 

John  O.  Holmax, 

Assistant  Engineer. 

Maj.  O.  H.  Ernst, 

Corps' of  EngineerSj  U.S.A. 


6. 
PULLTIGHT. 

KKPORT  OF  MB.  JOHN  O.  HOLMAJN,  ASSISTANT  ENGINEER. 

PuLLTiGHT,  III.,  July  7 y  1883. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  operations  at  PuUtight 
during  the  fiscal  year  ending  June  30,  1883 : 

The  repair  of  the  hurdle  at  this  point  and  its  extension  towards  the  head  of  Beard's 
Island  was  placed  under  my  charge  by  your  order  of  March  19,  l-'HS. 

During  the  season  of  1882,  while  under  construction,  these  hurdles  were  considered 
as  a  part  of  the  improvement  at  Twin  Hollows,  east  side,  but  the  order  also  changed 
it  to  a  separate  work,  calling  it  Pulltight. 

A  primary  and  a  secondary  were  constructed  under  the  charge  of  Mr.  0.  V.  Merse- 
reau,  assistant  engineer,  during  July,  August,  September,  and  the  first  part  of  Oc- 
tober, 1882. 

A  small  break  in  the  primary  near  its  lower  end  was  discovered  October  23,  and 
Mr.  William  S.  Mitchell,  assistant  engineer  in  charge  of  Twin  Hollows,  west  side, 
was  ordered  to  repair  it.  This  repair  and  its  extension  a  short  distance  occupied  a 
small  force  the  balance  of  the  working  season  of  1882. 

For  a  detailed  account  I  have  extracted  these  portions  of  the  reports  of  Twin  Hol- 
lows, east  side,  rendered  during  January,  18^,  by  Messrs.  Mersereau  and  Mitchell, 
that  referred  to  the  construction  of  these  nurdles : 

'*  During  the  month  of  June  the  water  was  making  such  headway  down  'the  chute 
behind  Beard's  Island  that  it  was  decided  to  cut  it  off  by  the  construction  of  a  hur- 
dle line.  The  line  adopted  extended  from  the  head  of  the  towhead  above  Beard's 
Island  to  a  point  on  the  Illinois  shore  about  2,000  feet  up-stream.  The  work  was 
begun  the  first  week  in  Julv  at  the  Illinois  shore  near  Station  141.  The  current  was 
very  strong  and  the  water  from  30  to  35  feet  deep  for  800  feet  of  the  line.  On  Thurs- 
day, July  13,  forty-five  piles  driven  next  the  Illinois  shore  were  washed  out,  leaving 
five  piles  standing  at  the  outer  edge  of  the  line;  the  drivers  were  then  placed  further 
over  on  the  line  in  shallow  water.  As  the  water  was  gaining  in  depth  very  rapidly 
near  the  shore,  this  line  was  abandoned,  and  six  drivers  were  startecl  on  a  secondary 
line  directly  across  the  chute  and  about  300  feet  below  the  head  of  the  towhead. 
This  line  was  about  850  feet  long,  and  was  located  with  a  view  of  closing  the  chute 
as  soon  as  possible.  The  piles  driven  caught  the  refuse  brush  from  the  mattress- 
barge  above,  and  the  water  commenced  shoaling  immediately  both  above  and  below 
the  line,  excepting  narrow  channels  close  to  the  oank  at  each  end  of  the  line ;  a«  the 
outside  of  the  towhead  was  caving  very  rapidly,  a  revetment  mattress  600  feet  long 
and  45  feet  wide  was  constructed  and  placed. 


Digiti 


zed  by  Google 


APPENDIX   T. 


1225 


"On  July  36  all  of  the  piling  was  completed,  with  the  exception  of  about  150  feet 
near  the  middle  of  the  second  row,  where  the  water  was  too  shoal  to  allow  a  driver 
to  work.  Considerable  delay  occurred  in  the  construction  of  the  line  for  the  want  of 
pile«.  About  GOO  feet,  of  the*^  foundation  mattress  was  built  in  position,  as  the  water 
had  fallen  snfSciently  to  allow  the  men  to  work  on  the  sand-bar  formed  bv  the  hur- 
dle. The  line  was  completed  about  the  middle  of  August.  The  channel  close  to  the 
island  filled  up  nearly  even  with  the  bar  as  soon  as  the  drift  accumulated  against  the 
pile& 

"  The  large  bar  above  Beard's  Island  threw  a  strong  cnrrent  against  the  Illinois 
shore  between  Stations  128  and  150,  causing  the  bank  to  cave  badly.  In  order  to 
stop  this  a  primary  hnrdle  was  constructed  from  Station  113  to  the  first  small  bar 
below.  Two  drivers  worked  on  this  line,  which  had  a  length  of  about  1,650  feet. 
This  line  was  completed  about  the  1st  of  October. 

'*  On  October  23, 1682,  a  break  100  feet  wide  was  discovered  in  the  hurdle  about  120 
feet  from  the  lower  end  of  the  line.  On  examination  it  wtts  fouud  that  the  cnrrent 
had  washed  under  the  mattress  and  had  forced  out  the  piles  and  wattling,  scouring 
a  deep  hole  immediately  behind  the  line.  The  damage  oone  was  entirely  local.  The 
cnrrent^  after  passing  through  the  hurdle,  soon  lost  its  force,  and,  beyond  a  slight 
washing  of  the  Ulinois  bank,  did  no  harm.  Neither  the  lower  hurdle  nor  the  work 
at  Beai^'s  Island  were  threatened. 

**  On  sounding  the  mattress  was  found  still  in  place,  although  not  down  on  the 
bottom.  Stone  enough  was  thrown  on  it  to  force  it  down  and  hold  it  close  to  the 
bottom,  and  the  scour  immediately  stopped. 

"Two  pile-drivers  were  placed  at  work,  and  piles  were  redriven  in  the  main  row, 
to  be  used  as  brace-piles,  and  a  hurdle  row  was  driven  18  feet  in  front  of  them,  and 
curving  back  to  the  main  line  after  the  ends  of  the  gap  were  passed.  The  piles  were 
braced  and  strengthened  by  a  top-stringer.  A  mattress  was  placed  on  the  whole 
length  of  this  new  line,  and  the  hurdle  was  wattled,  eifectually  closiug  the  break. 

**Tbe  water  having  also  scoured  around  the  end  of  the  hnrdle,  a  mattress  110  feet 
long  by  20  feet  wide  was  sunk  across  the  channel  to  the  bar. 

"It  was  afterwards  decided  to  carry  the  hurdle  itself  to  the  bar,  and  a  pile-driver 
was  placed  at  this  work  November  29.  The  piling  for  this  extension  was  completed 
for  2G0  feet,  reaching  the  bar,  and  the  piles  were  braced  and  top-stringers  were  bolted 
to  them. 

"A  mattress  205  feet  long  by  20  feet  wide  was  constracte<l  and  sunk  over  this  new 
action,  when  the  work  closed  for  the  season. 
"It  only  remained  to  wattle  the  piling  to  have  entirely  completed  the  extension. 
"All  material  and  tools  were  brought  from  Twin  Hollows,  west  bank,  and  all  la- 
borers were  sent  across  in  small  boats,  returning  at  noon  and  night  to  their  quarters 
<m  the  west  side." 

The  passage  of  t lie  ice  gorges  in  the  spring  damaged  both  the  primary  and  the  sec- 
ondary hurdles.  An  examination,  made  March  24,  showed  that  the  primary  below 
Station  11,  Starion  O  being  at  the  head  of  the  line,  had  been  carried  away,  and  that  a 
break  had  occurred  from  Station  l-f-50  to  Station  3.  The  tops  of  all  the  hurdle-piles 
between  Stations  3  and  11  had  been  broken  off  at  the  stringers,  and  in  several  places 
the  wattling  had  been  carried  from  the  piles.  The  secondary  was  also  damaged  very 
badly;  600  feet  of  the  850  constructed  was  gone. 

From  the  rise  of  the  river  in  the  spring  a  strong  cnrrent  had  formed  between  the 
bar  and  shore,  passing  to  the  river  again  m  front  of  the  towhead,  resulting  in  a  ver^- 
heavy  seonr  to  the  towhead,  the  shore-line  receding  fully  1,200  feet  to  the  1st  of  April. 
The  work  of  repairing  the  primary  began  April  1. 

A  force  of  two  drivers  and  a  complement  of  seventy-five  men  was  allowed  for  the 
work  at  Pulltight  \yy  the  superintending  engineer.  By  April  14  the  break  at  Station 
2  was  redriven,  and  the  line  repaired  to  Station  11.  Four  days  later  the  driving  in 
the  extension  to  the  bar  reached  Station  15.  A  space  of  nearly  600  feet  was  leit  for 
the  passage  of  the  steamer  Humphreys,  and  the  line  from  Station  20-f70  to  the  bar. 
Station  28-^-60  wa«  driven  by  May  8.    The  600-foot  gap  was  closed  by  June  8. 

The  following  table  gives  the  amount  of  work  done  on  the  primary  during  its  con- 
struction in  1882  and  1883 : 


Kind  of  work. 


1882. 


PiliB^.  drill-roTr ' 

Pili&K.  hurdle-row I  2,055  i 

MiBf.  bnee-row 2,055  I 

Mattr<4ii 2,110  ; 

W»ttlinp I  1,910 

Striajpnn ,  2,0o5  ' 

fineing 2,055  I 


1883. 


2,860  1 
1,910  ' 
1,910  I 
1,850 
75 
2,860 
2, 200 


Total 


Complete  to 
statiun. 


2.860 
3,9ti5 
8,  965 

3,  9C5 
1.  985 

4.  915  I 
4,  255  I 


28-f-60 


27 
11 

28-1-00 
24+25 


Digiti 


zed  by  Google 


1226     REPORT  OF  THE   CHIEF   OF  ENGINEERS,    U.   S.   ARMY. 

Two  drivers  were  in  continuous  use  from  April  1,  to  June  16.  In  that  time  1,017 
piles  were  driven  in  six  hundred  and  seventy  hours,  a  rate  of  1.52  piles  p«r  hour. 
While  repairing  the  line  most  of  the  piles  were  sharpened  and  driven  with  the  ham- 
mer, the  presence  of  the  old  foot-mattress  preventing  thense  of  the  jet-pipe. 

From  Station  12  to  the  har  the  driving  was  comparatively  easy,  except  in  closing 
the  ^ap  from  Station  17  to  Station  21,  when  the  strong  current  caused  hy  the  rise  in 
the  river  made  the  driving  very  difficult. 

One  thousand  eight  hundred  and  fifty  feet  of  foot-mattress  for  the  primary  line  was 
constructed  with  an  average  width  of  55  feet.  About  half  of  it  was  built  of  a  double 
layer  of  brush  wired  to  a  grillage  of  poles,  but  from  Station  21  to  the  bar  the  form  was 
changed  to  a  woven  mattress.  It  was  woven  on  small  flats  fitted  with  ways,  the  pil- 
ing in  the  three  rows  being  cut  to  such  a  height  as  would  just  allow  the  weaving  of 
the  brush  over  their  tops.  With  strong,  pliable  brush  this  form  is  more  rapidly  con- 
structed and  easier  handled  than  the  old  form,  but  with  small  or  weak  brusn  the  con- 
struction is  slower  and  the  mattress  too  weak  for  sinking  in  a  strong  current. 

A  mattress  for  the  protection  of  the  bank  at  the  hea^  of  the  pnmary  hurdle  was 
constructed  during  May,  extending  290  feet  above  the  line  by  46  feet  in  width,  and 
145  feet  below  the  line  by  25  feet  in  width. 

The  stringers  of  the  drift  and  hurdle  rows  were  hung  after  the  sinking  of  the  foot 
mattress,  unless  the  current  was  very  strong,  when  they  were  hung  immediately  after 
the  driving  of  the  piles.  The  stringer  of  the  drift-row  was  placed  about  2  feet  nigher 
than  on  the  hurdle-row,  so  that  all  the  drift  passing  over  the  drift-row  would  clear 
the  hurdle-row. 

Driving  on  secondary  No.  1  was  begun  June  8.  Only  eighty-five  piles  had  been 
driven  by  the  14th,  extending  the  line  200  feet  from  the  shore  end,  when  the  super- 
intending engineer  ordered  the  closing  of  the  works  during  the  high  water. 

In  April  the  towhead  caved  very  little  from  the  strong  current  passing  across  it, 
but  during  May  the  shore-line  receded  600  feet.  The  secondary  hurdle  of  1882  also 
suffered,  as  all  except  100  feet  at  the  shore  end  was  carried  away.  A  mattress  60  feet 
wide  was  begun  June  11  for  the  protection  of  the  towhead  during  the  construction 
of  the  hurdles,  but  only  100  feet  was  constructed  and  placed  before  the  closing  of  the 
works,  June  16. 

On  the  tracing  accompanying  this  report  last  season's  work,  carried  away  by  ice, 
is  shown  by  a  red  line.    This  season's  work,  from  Station  11,  is  shown  in  black. 

Drivers  Nos.  10  and  21,  ten  skiffs,  three  yawls,  seventeen  small  fiats,  barge-flats  28 
and  32,  with  quarters,  and  the  steam-lanncn  Florence  have  been  in  service  since  March 
27. 

The  Florence  was  sunk  June  15,  but  was  raised  the  same  day  with  very  little  dam- 
age. 

Appended  are  tables  giving  the  service  of  the  plant,  and  the  material  expended  in 
construction  work  during  the  season  of  1883. 

I  am  indebted  to  my  assistants,  Messrs.  A.  F.  Freis  and  B.  E.  Johnson,  for  the 
prompt  and  able  manner  in  which  they  have  discharged  the  duties  assigned  them. 
Very  respectfully,  your  obedient  servant, 

John  O.  Holman, 

Aasistunt  Engineer, 

Maj.  O.  H.  Ernst, 

Corps  of  Engineers f  V,  S.  A. 


7. 
BEARD'S  ISLAND. 

REPORT  OF  MR.  J.  E  SAVAGE,   ASSISTANT  ENGINEER. 

Saint  Louis,  Mo.,  July  6, 1883. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  report  of  the  operations  carried  on 
at  Beard's  Island,  filinois,  with  a  view  to  improving  the  Mississippi  River,  for  the 
fiscal  year  ending  June  30,  1883. 

I  assumed  charge  of  the  work  as  resident  engineer  at  this  locality  in  accordance 
with  your  orders,  dated  October  18,  1882,  relieving  Mr.  J.  W.  Record,  who  was  in 
charge  up  to  that  time. 

The  work  performed  at  this  locality  since  the  last  annual  report  has  been  in  the 
line  of  bank  protection  only^  and  the  methods  pursued  were  in  accordance  with  the 
plan  adopted  in  1881  and  with  the  operations  previously  reported,  except  in  some 
minor  details  of  construction. 

This  plan  embraced  a  low- water  mattress  120  feet  wide  woven  upon  a  frame- work 
of  willow  poles,  to  be  sunk  with  the  inner  edge  at  standard  low  water ;  a  medium 
stage  protection  ^consisting  of  a  layer  1  foot  thick  of  riprap  stone  extending  fh>m 
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the  odge  of  the  mattress  to  16  feet  above  standai^  low  water,  and  the  planting  oc 
willows  for  hi^h- water  protection. 

Of  these  three  classes  of  work  the  former  has  been  practically  completed^  the  second 
only  partially,  and  no  work  has  been  commenced  on  the  last. 

On  account  of  the  increased  velocity  of  the  current  encountered  along  the  lower  half 
of  the  island,  it  was  found  necessary  to  build  a  stronger  mattress  than  was  originally 
designed,  and  to  sink  in  some  places  a  medium  stage  mattress  where  the  irregularity 
of  the  shore«line  rendered  it  impracticable  to  follow  the  line  of  standard  low  water. 
Otherwise  no  deviation  was  made  from  the  original  plan. 

Very  little  work  was  done  in  July  on  account  of  hi^h  water,  and  in  August  and 
September  pro^^ress  was  delayed,  by  a  succession  of  accidents  and  losses  in  the  con- 
struction and  sinking  of  the  low-water  mattress,  accounted  for  by  the  increased  ve- 
locity of  the  current,  and  the  fact  that  the  work  was  almost  directly  in  the  path  of 
passing  vessels.  Work  was  continued  until  December  7,  and  in  the  last  two  months 
good  progress  was  made.    No  work  of  improvement  has  been  done  since  that  date. 

ITnder  the  headings  of  "low- water  protection"  and  "medium-stage  protection," 
and  the  subheadings  of  "grading"  and  "medium-stage  mattress,"  the  detailed  pro- 
gress of  each  division  of  the  work  is  shown. 

LOW-WATER  PROTECTION. 

At  the  date  of  the  last  annual  report  the  island  was  protected  by  low- water  mat- 
tress from  Station  0,  at  the  head  of  the  island,  to  Station  ^5  -f-  50,  a  distance  of  3,550 
feet,  and  a  section  of  mattress  540  feet  long  had  been  constructed  and  was  suspended 
from  the  mooring-harge  on  the  water's  sunace. 

The  river  rose  very  rapidly  during  the  last  days  of  June  and  the  first  of  July,  cov- 
ering the  entire  upper  portion  of  the  island  and  rendering  it  necessary  to  discoutinue 
weaving  and  to  nse  a  large  proportion  of  the  force  in  removing  the  office  to  higher 
ground  and  transferring  the  movable  property  to  quarter-boats. 

Sunday,  July  2,  the  drift-wood  began  to  come  down  stream  so  rapidly  that  quite  a 
large  ganz  of  men  was  necessary  to  keep  it  ft-om  accumulating  on  and  breaking  the 
mooring  hnes.  An  enormous  amount  collected  under  the  mooring  barge  and  the  head 
of  the  mattress,  and  the  strain  upon  the  lines  became  so  ppreat  that  it  was  decided  to 
attempt  to  sink  it  as  the  only  possible  chance  of  saving  it.  The  usual  preparations 
were  made  and  precautions  taKen.  Extra  barges  were  anchored  at  the  outside  edge 
and  a  number  of  extra  mooring  lines  attached,  but  the  loading  of  the  mattress  had 
hardly  commenced  before  the  lines  began  to  part,  and  almost  immediately  the  mat- 
trees  broke  away. 

The  stage  of  the  river  precluded  the  possibility  of  continuing  work,  and  the  greater 
part  of  the  force  was  discharged,  enough  being  retained  to  take  proper  care  of  the 
plant. 

Operations  were  resumed  with  a  small  force  July  21.  A  new  mattress  was  begun 
at  Station  35  -f  50  as  before,  and  work  continued  on  the  same  until  August  28,  at 
which  time  1,115  linear  feet  had  been  woven,  the  design  being  to  build  it  continu- 
oojily  and  to  sink  1,000  feet  of  it  about  September  1.  The  first  2^  feet  of  it  had  been 
buili  of  dry  brush,  and  was  subjected  to  a  stronger  current  than  any  previous  mat- 
tress except  the  one  lost  during  the  high  water.  The  upper  portion  showed  sigus  of 
weakness  the  morning  of  the  28th,  and  orders  were  received  to  sink  it  as  soon  as  pos- 
sible. Stone  was  ordered  and  preparations  made  to  place  it  the  same  morning  ;  but 
before  the  ways-barge  had  been  taken  out  a  line  attached  to  the  outside  edce,  about 
200  feet  below"^  the  mooring  barge,  parted,  disclosing  a  break,  which  extended  rapidly 
in  a  zigzag  line  across  the  mattress.  Each  line  parted  in  succession,  allowing  the 
mattress,  ways-barge,  and  brue^-barge  to  be  swept  away  by  the  current.  Some  915 
linear  feet  of  mattress  were  lost,  but  nearly  all  ^he  lines  were  saved  and  the  barges 
caught  at  "Jim  Smith's." 

As  soon  as  practicable  another  mattress  was  started  opposite  Station  37  -f  50,  and, 
in  addition  to  the  regular  method  of  construction  the  mattress  was  strengthened 
by  the  addition  of  spfices  about  8  feet  long  and  the  same  size  as  the  weaving-poles 
wired  over  each  joint  of  the  latter.  Extra  fore-and-aft  stringers  were  placed  between 
the  four  outside  poles,  running  the  entire  length  of  the  mattress,  and  wired  to  the 
brush  at  short  intervals ;  and  also  cross  stringers  woven  with  the  brush  were  used 
about  every  100  feet.  A  strip  750  feet  in  length  was  so  constructed,  and  successfully 
placed  on  September  16. 

Weaving  was  commenced  on  another  section  on  the  19th.  This  strip  was  almost 
directly  in  the  channel  which,  crossing  from  the  Missouri  shore,  threw  its  current 
obUquely  against  the  bank  at  this  point  and  forced  passing  vessels  in-shore  in  such  a 
manner  as  to  seriously  impede  the  progress  of  the  work.  Several  boats  having  run 
against  the  mooring  barge  and  knocked  it  out  of  position,  we  were  obliged  to  sink 
the  mattress  when  only  about  350  linear  feet  were  completed.  Another  mattress 
begun  September  29  shared  a  similar  fate  when  about  150  linear  feet  were  woven, 
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and  as  it  seemed  impossible  to  both  construct  and  sink  a  mattress  here  with  so  much 
interference  from  steamboats  and  the  swift  current,  it  was  decided  to  construct  a 
mattress/urther  up-stream  in  comparatively  still  water,  float  it  to  the  position  desired, 
and  sink  it.  By  this  means  the  sinking  might  be  accomplished  in  a  few  hours  and  the 
trouble  from  passing  boats  avoided.  A  section  325  feet  in  length  was  so  constructed, 
but  in  attempting  to  float  it  down  to  the  required  position  some  of  the  lines  parted, 
and  before  its  progress  could  be  checked  it  was  carried  about  150  feet  too  far.  It 
was  made  fast  here  in  the  usual  manner,  and  sinking  commenced  the  following  day, 
but  it  had  become  considerably  wrenched  and  weakened  by  coming  in  contact  with 
the  guide-piles  while  being  floated  down,  and  during  the  sinking  process  broke  into 
several  pieces,  and  a  large  proportion  of  it  was  lost.  A  strip  175  feet  in  length  was 
picked  up  by  the  steamer  Humpiireys,  towed  to  Chesley  Island,  and  made  use  of  there, 
but  the  small  amount  sunk  at  Beard^s  Island  formed  no  efficient  protection. 

The  bank  below  the  last-mentioned  mattress  having  wasted  away  nearly  2Q0  feet, 
the  next  one  was  commenced  nearer  shore,  lapping  the  previous  one  on  the  inside 
edge  and  forming  a  re-entrant  angle  in  the  protection.  Weaving  was  commenced 
October  21,  the  design  being  to  build  a  continuous  mattress.  About  1,200  linear  feet 
were  completed  before  an  attempt  was  made  to  sink  any,  and  on  November  13  1,050 
linear  feet  were  successfully  placed.  The  weaving  was  continued  on  the  same  section 
until  November  21,  200  additional  feet  having  been  placed  meanwhile,  and  the  mat- 
tress had  passed  the  end  of  the  island  proper  and  was  subjected  to  a  very  strong  cross- 
current, and  an  immense  strain  from  accumulated  drift.  On  the  afternoon  of  the 
above  date  the  ways  of  the  mattress-barge  broke  close  to  the  gunwale,  and  made  it 
necessary  to  launch  and  sink  the  mattress  and  repair  the  ways  before  continuing. 
The  entire  section  thus  completed  was  1,480  feet  in  length.  Weaving  was  resumed 
two  days  later  and  continued  until  December  6,  at  which  time  work  was  suspended 
for  the  season,  the  river  being  filled  with  floating  ice.  This  section  of  680  linear  feet 
was  successfully  placed,  and  completed  a  continuous  low-water  protection  from  Sta- 
tion 0  to  75  -I-  50. 

The  total  amount  of  120-feet-wide  mattress  constructed  in  the  fiscal  year  was  4,850 
linear  feet,  but  in  addition  to  this  a  mattress  100  feet  wide— mentioned  under  **  Medium- 
stage  mattress"— and  325  feet  long  was  built  below  Station  75-f-50,  being  partially 
low  water  and  part  medium  stage  protection. 

Statistics  of  progress  computed  on  the  120-foot  mattress  commenced  at  Station  49-f 
75,  and  ending  with  the  year's  work  at  Station  70-J-55,  give  the  following  results: 
The  total  number  of  hours'  labor  was  25,752,  the  number  of  days  actually  worked  thirty- 
nine,  and  the  number  of  linear  feet  constructed  and  placed  2,160.  These  figures  give 
an  average  of  0.84  linear  foot  per  man  for  each  ten  hours'  labor,  and  show  an  average 
of  sixty-six  men  building  and  sinking  about  55  linear  feet  per  day. 

MEDIUM-STAGE  PROTECTION. 

The  medium-stage  protection  of  riprap  stone  had  been  carried  June  30, 1882,  testa- 
tion 16  4-  50, 1,650  linear  feet  from  the  head  of  the  island.  During  the  latter  part  of 
July  this  work  was  extended  to  Station  18,  the  whole  strip  being  carried  to  the  required 
stagOj  16  feet  above  standard  low  water.  The  river  fell  so  low  in  August  that  it  was 
impracticable  to  continue  this  section  onaccountof  the  bar  which  had  formed  outside 
the  line  of  guide-piles,  and  work  was  commenced  at  Station  28,  leaving  1,000  linear 
feet  of  bank  that  has  received  no  riprap,  and  continued  from  time  to  time  as  stone 
could  be  procilred  until  November,  when  it  proceeded  almost  continuously  till  the  end 
of  the  season.  Most  of  it,  however,  was  carried  only  to  the  10-foot  stage  or  6  feet 
above  standard  low  water. 

The  total  length  of  bank  revetted  with  stone  during  the  year  was  3,500  feet,  of 
which  H50  linear  feet  was  carried  to  the  required  stage  and  2,650  linear  feet  to  the  10- 
foot  stage.  The  former  was  between  Stations  16-f  50  and  18,  Stations  28  and  33,  and 
Stations  40  +  50  and  42  -f  50 ;  the  latter  extended  from  Station  33  to  Station  35,  from 
Station  35  -f  50  to  Station  40  -f  50,  from  42  -f  50  to  Station  59,  and  from  Station  62  to 
Station  65. 

GRADING. 

The  steep  bank  inside  the  guide-piles  below  Station  35  necessitated  excavation  and 

frading  before  the  medium-stage  protection  could  be  placed.  For  this  purpose  a  steam 
ydraulic  excavator  was  employed  during  the  last  of  October  and  first  of  November, 
grading  1,043  linear  feet  of  bank  between  14  and  20  feet  high  to  a  slope  of  2  to  1.  The 
number  of  cubic  yards  excavated  was  estimated  at  15,452;  the  total  cost  of  labor,  su- 
pervision, and  fuel,  ^17.77,  making  an  average  cost  of  l^V  cents  per  cubic  yard,  and 
about  21  cents  per  linear  foot  of  bank  graded.  A  small  amount  of  grading  was  also 
done  by  hand  labor,  but  the  above  cost  represents  only  that  done  by  the  excavator. 
The  hydraulic  excavation  was  carried  on  fifteen  days,  and  its  economy  and  rapidity 
were  fully  proven.  Very  little  difficulty  was  experienced  in  cutting  the  bank  to  the 
desired  slope. 
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MBDIUM-STAGE  MATTRESS. 

DuiiDg  almost  the  entire  year  the  current  followed  and  seemed  to  keep  just  ahead 
of  the  completed  protection,  cutting  the  bank  in  an  irregular  manner,  and  making  it 
impossible  to  sink  the  inside  edge  of  the  mattress  at  the  line  of  standard  low  water. 
Thia  cutting  waa  especially  active  between  Stations  44  and  50,  and  it  was  found  neces- 
sary to  build  a  medium-stage  mattress  for  this  distance  of  an  average  width  of  80  feet. 
The  conBtniction  of  this  mattress  was  similar  to  that  of  the  hurdle-foundation  mat- 
trees,  and  consisted  of  two  layers  of  brush  placed  at  right  angles  with  a  strong 
grillage  above  and  below,  the  whole  being  lashed  and  wired  together  on  large  flats 
and  sank  in  place. 

A  similar  mattress,  60  feet  in  width,  was  commenced  October  30  at  Station  64, 
designed  to  protect  the  low  bank  or  bar  below  the  island  proper,  where  the  slongh  had 
mied  to  about  the  15-foot  sta^e.  About  900  linear  feet  were  built  of  this  width  and  a  tri- 
angular strip  200  feet  long  with  a  40-foot  base  added  at  itsupper  extremity  to  widen  it 
and  to  lap  the  edge  at  the  low- water  mattress.  The  design  was  then  changed  to  a  100- 
foot  wide  mattress,  to  be  woven  on  temporary  ways  placed  on  large  flats.  This  mat- 
tress protected  the  bank  both  as  low  water  and  medium  stage  mattress,  but  in  the 
summary  is  regarded  as  low- water  protection ;  325  linear  ieet  were  constructed,  extend- 
ing from  Station  72+50  to  75-J-75. 

The  total  length  protected  on  the  bar  was  1,175  feet,  and  the  dimensions  of  each 
mattress  1^8 than  120  feet  were  as  follows:  between  Stations 44  and  50  a  section  600  by 
80  feet :  between  Stations  64  and  73  one  900  by  60  feet,  and  the  triangular  piece  men- 
tioned above ;  and  below  Station  72+50  a  section  325  by  100  feet. 

The  accompanying  sketch,  Plate  V,  shows  the  relative  position  of  the  bank  at  the 
beginning  and  end  of  the  year,  the  comparative  dexxths  of  water,  and  the  extent  and 
location  of  the  work  constructed. 

The  following  table  shows  the  amount  and  cost  of  the  material  expended  on  each 
class  of  work,  and  a  statement  of  the  amount  of  each  kind  completed  to  date : 


MaterfaL 


Bmflh cords.. 

Stoae cubic  yards.. 

POM linear  feet.. 

PiI«B namber.. 

Spikes,  S-iach... pounds.. 

<-iDch do.... 

Wire.y«>.l4 do.... 

NolK do... 

yotW do.... 

3ia9 do.... 

Haili^SM do.... 

M do.... 

Sisal  nps do.... 

Sisal  Tsra do.... 

Bound  iroD do  — 

Screw-bolts number.. 

Diift-bolto do 


Low-water 
mattress. 


4, 117. 01 

2,2Oa05 

14,832 

423 

^250 

1,450 


7,755 
650 

1,005 
655 
200 

1,201 


Medium  stag6  pro- 
tection. 


Mattress.     Bip-rap. 


1, 149. 20 

667.49 

5,909 

161 


3,362.19 


l.S."^    . 

1,500  '. 

25  I. 


100  ! 


1.702  ' 

110  I 


20  I 
800 


ToUl. 


6,26&21 

6,233.63 

20, 741 

684 

6,250 

2,800 

1.500 

7,780 

550 

1,005 

755 

200 

2,008 

110 

208 

20 

300 


1881  to  1882. 


Kind  of  work. 


i 
i 


1882  to  1883. 


t 
i 


1 
I 


I' I  I 


s 
I 


Low-water  mattresa 

Mfdinm-stajgB  mattress 

Mediasi-staffe  riprap^  10-foot  stage.. 
MediaBk-«taf^  riprap,  20-foot  stage. 
Grading.....    ...................... 

Primarj  bxodle 


4,500 


960 


1,650 
"'966' 


3, 660  I  6, 175 
1,500 
2,650 
850 
1,048 


1,346 


1,650 


960 


8,830 
],500 
2,650 
850 
1,043 


7,380 
1.50O 
2,650 
2,500 
1,04a 
960 


No  work  of  improvement  has  been  done  since  December  7,  1882 ;  but,  with  the  ex- 
ception of  a  alight  grading  action  above  the  partially  completed  protection  of  riprap^ 
no  cutting  or  caving  of  the  bank  has  occurred,  while  the  soundings  show  a  general 
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fill  from  sediment  deposits  the  entire  length  of  the  island.  Pieyious  to  the  commence- 
ment  of  the  protection  work  the  island  was  wasting  away,  by  the  action  of  the  cur- 
rent, at  an  average  rate  of  abont  10  feet  per  week  for  its  entire  length,  and  its  pies- 
ent  condition  proves  the  efficiency  of  the  work. 

After  taking  charge  of  the  work  in  October,  I  was  ably  assisted  by  Mr.  C.  P.  Mitch- 
ell, assistant  engineer,  to  whom  I  desire  to  retnrn  thanks. 
Very  respectfully,  your  obedient  servant, 

J.  E.  Savage, 

Aasisiant  En^neer. 
Maj.  O.  H.  Ernst, 

CarpB  of  Engineers^  U,  8,  A. 


•    8. 
CHESLEY  ISLAND. 

REPORT  OF  MR.   C.   V.   MER8EREAU,   ASSISTANT  ENGINEER. 

Chesley  Island,  Mo.,  July  7,  1883. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Chesley  Island 
for  the  year  ending  June  30,  1883 : 

The  bank  protection  at  Chesley  Island  was  begun  on  September  15, 1882,  and  con- 
tinued until  December  14,  1882,  when  the  work  was  suspended  on  account  of  the  close 
of  navigation. 

On  March  19,  1883,  orders  were  received  to  resume  work  as  soon  as  practicable.  The 
quarters  were  occupied  on  March  22,  and  active  operations  were  resumed  on  the  arrival 
of  material  on  March  26, 1883,  and  continued  until  June  15, 1883,  when  the  high  water 
caused  the  suspension  of  active  work. 

There  were  constructed  during  the  year  ending  June  30,  1883,  4,305  linear  feet  of 
low- water  mattress  120  feet  wide ;  4,4C4  linear  feet  of  low- water  mattress  120  feet 
wide  were  placed,  of  which  174  linear  feet  came  from  Beard's  Island ;  3,475  linear 
feet  of  medium-stage  protection  carried  up  16  feet  above  standard  low  water  and 
averaging  about  65  feet  wide ;  1,010  linear  feet  of  medium-stage  protection  carried 
up  8  &et  above  standard  low  water  and  averaging  about  25  feet  wide ;  2,760  linear 
feet  of  grading  cut  about  36  feet  wide  and  18  feet  deep ;  350  linear  feet  of  medium- 
staffe  protection  mattress  50  feet  wide ;  550  linear  feet  of  low- water  mattress  abont 
40  feet  wide ;  759  piles  driven ;  720  feet  foundation  mattress  50  feet  wide. 

Preparations  for  the  bank  protection  at  Chesley  Island  were  begun  abont  the  mid- 
dle of  September,  1882. 

One  set  of  portable  buildings  was  taken  from  the  works  at  Twin  Hollows,  east 
side,  and  erected  on  the  island  about  a  quarter  of  a  mile  below  the  head,  this  being 
the  highest  ground  available  for  the  purpose. 

This  portion  of  the  island  was  covered  with  a  thick  growth  of  young  cottonwoods 
and  sycamores,  which  had  to  be  cleared  off  before  the  ground  was  available  for  the 
erection  of  the  quarters. 

Pile-driver  No.  14  was  brought  from  Twin  Hollows,  east  side,  on  September  19. 
Two  clumps  of  four  piles  each  were  driven  about  400  feet  above  the  head  of  the  island 
and  in  the  shoal  water  across  the  head  of  the  chute.  A  third  group  of  five  piles  was  also 
driven  just  above  the  high  bank  at  the  head  of  the  island  and  firmly  braced  together. 
By  resting  the  inshore  end  of  the  mooring  barge  against  the  third  group  of  piles  and 
making  the  head  lines  fast  to  the  two  clumps  of  pues  above  the  island  the  mattress 
work  was  commenced  at  the  head  of  the  island. 

Mattress  barge  No.  3  aiTived  from  the  engineering  depot  September  22,  and  the  con- 
struct!  ou.ofthelow- water  mattress,  120  feet  wide,  was  immediately  begun.  Twenty-five 
weaving  poles  were  put  in  at  the  commencement,  but  the  brush  being  large,  the  num- 
ber was  reduced  to  twenty- three.  A  grillage  of  poles  was  placed  under  the  head  of 
the  mattress  to  strengthen  it^  but  was  discontinued  after  the  first  50  feet,  as  it  offered 
too  great  a  surface  to  the  resistance  of  the  current.  After  dropping  the  grillage  four 
stringers  were  run  along  under  the  outside  edge  of  the  mattress  and  a  cross-piece  put 
in  every  100  feet  to  give  good  fastenings  for  mooring  lines. 

On  October  19, 840  feet  of  mattress  was  placed,  and  about  400  feet  left  floating.  The 
mattress  was  continuous,  the  inclined  portion  being  held  in  position  by  lines  from  a 
mooring  bar^e  placed  across  the  mattress  and  from  shore. 

The  soundings  made  during  the  construction  of  this  portion  of  the  mattress  gave  an 
average  depth  of  about  24  feet ;  on  placing  the  mattress  the  depth  was  about  35  feet, 
the  stage  of  the  river  bein^  about  the  same. 

The  placing  of  the  remainder  of  the  mattress  was  done  at  intervals,  the  mattress 
bai^e  generally  being  from  one  to  three  days'  work  in  advance  of  the  mooring  barge. 
Sufficient  stone  was  usually  kept  on  the  mooring  barge  to  sink  the  whole  of  tne  mat- 
tress floating  in  case  of  an  accident. 
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On  NoTember  4  a  small  break  oocnxred  at  the  oater  ed^e  of  mattress  at  station  20 , 
being  lost  below  the  mooring  barge.  In  sinkine  on  the  following  dajr  the  break  was 
extended  in  to  about  40  feet ;  the  comer  doubled  under  and  tore  a  triangular  shaped 
piece  about  40  feet  by  100  feet  from  the  outside  edge  of  the  mattress. 

On  December  5  the  mattress  was  finished  and  placed  to  Station  43-f  05.  It  lapped 
about  15  feet  on  the  piece  of  mattress  174  feet  louff  that  floated  down  from  Beard's 
Island  on  October  14,  and  which  had  been  placed  as  lar  down  the  bank  as  it  was  thought 
necessary  to  extend  the  mattress  work. 

The  total  length  of  the  mattress  work  is  4,464  feet,  of  which  4,305  feet  was  con- 
structed continuously  and  placed  with  but  one  small  break  in  it.  This  br«*ak  ex- 
tended only  one-third  across  the  mattress  and  Impairs  its  value  as  a  protection  but 
Uttle. 

The  total  number  of  working  days  from  the  commencement  to  the  finishing  of  mat- 
tress was  64.  This  gives  a  daily  average  of  6T  feet  per  working  day.  The  number  of 
days  spent  on  construction  was  fifty-nine,  of  which  six  half  days  were  lost  on  account 
of  bad  weather,  leaving  fifty-six  days  worked;  this  ffives  an  average  of  77  feet  per 
day  worked.  On  fourteen  of  the  firfcy-six  davs  worked  the  average  number  of  hours 
was  less  than  two  hundred,  or  less  than  one-third  the  number  of  hours  of  a  full  gang. 
The  largest  amount  constructed  in  a  single  day  of  nine  hours'  work  was  1^  feet. 
Two  days  xave  120  feet  each,  and  four  other  days  gave  over  100  feet  each. 

The  mattress  was  placed  in  from  24  to  30  feet  of  water  on  the  outside  edge,  with  a 
stage  of  water  of  about  6  feet  above  standard  low  water.  The  steamboat  channel 
was  close  to  the  bank  and  the  current  had  a  velocitv  of  about  3^  miles  per  hour.  The 
soundings  taken  during  the  construction  showed  the  water  to  be  of  nearly  uniform 
depth  on  the  outside  90  feet  of  the  mattress. 

In  oomplianee  with  your  orders  of  March  19,  1683,  preparations  were  at  once  made 
for  the  construction  of  a  low-water  mattress,  40  feet  wide,  to  be  placed  on  the  west 
Bide  of  the  head  of  the  island. 

On  March  27  pile-driver  No.  5  was  received  and  commenced  driving  piles  from 
which  to  suspend  the  mattress,  about  lOU  feet  above  the  head  of  the  island.  The  uiat^ 
tress  wss  commenced  on  March  31  and  continued  until  April  10,  when  the  entire  sec- 
tion, about  550  feet  long  and  40  feet  wide,  was  placed  in  from  18  to  34  feet  of  water, 
the  Saint  Louis  gauge  reading  about  18  feet.  The  mattress  was  woven  on  eight  poles, 
the  ways  being  carried  on  five  small  flats. 

The  medium-stage  protection  had  been  placed  frt)m  Station  0  to  Station  39  before 
the  snspeosion  of  the  work  in  the  winter.  It  had  an  average  width  of  about  30  feet, 
and  extended  from  the  edge  of  the  low-water  mattress  to  about  6  feet  above  standard 
low  water,  with  the  exception  of  a  space  of  about  100  feet  at  the  head  of  the  island, 
which  extended  about  12  feet  above  standard  low  waters 

Work  was  resumed  on  the  medium  stage  protection  on  March  26,  1883,  and  stone 
has  been  placed  wherever  available  during  the  season.  The  riprap  from  Station  0  to 
Station  28-f  90  has  been  extended  up  the  bank  to  16  feet  above  standard  low  water, 
and  has  an  average  width  of  about  65  feet.  A  large  portion  of  this  work  was  done  at 
a  high  stage  of  water,  and  will  probably  require  some  leveling  off  when  the  water  will 
permit. 

On  the  west  side  of  the  head  of  the  island  585  linear  feet  of  riprap,  extending  from 
the  edge  of  the  small  low- water  mattress  to  about  14  feet  above  standard  low  water, 
was  placed.  The  stone  could  not  be  carried  to  the  16-foot  stage  on  account  of  a  blufl' 
bank  above  the  14-foot  stage,  but  sufficient  stone  was  left  alouff  the  upper  edge  of 
the  work  to  carry  it  to  the  16-foot  stage  as  soon  as  the  bank  grades  back. 

A  medium-stage  protection  mattress  around  the  head  of  the  island,  to  protect  it  from 
caving  and  to  prevent  the  undermining  of  the  head  of  the  low-water  mattress,  was 
begun  October  27,  1882.  This  was  commenced  about  400  feet  above  the  head  of  the 
island,  and  a  strip  of  about  50  feet  wide  extended  down  nearly  to  the  head  of  the  low- 
water  mattress.  Owing  to  the  scarcity  of  brush  the  mattress  was  dropped  and  three 
barge  loads  of  stone  were  placed  on  the  channel  side  of  the  island  above  the  head  of 
the  mattress. 

On  November  15  the  hydraulic  excavator  arrived  from  Beard's  Island  and  began 
work  at  the  head  of  the  island ;  it  worked  down  the  bank  to  Station  27-f  50.  The 
average  height  of  the  bank  excavated  was  about  18  feet ;  the  grade  of  2  to  1  could  not 
be  cut  on  account  of  the  lower  stratum  «>f  the  bank  being  coarse  sand,  which  washed 
out  very  rapidly.  The  average  slope  is  about  li  to  1,  but  n*om  the  edge  of  the  mattress 
to  the  top  of  the  bank  would  give  an  average  slope  of  over  2  to  1. 

During  the  latter  part  of  November  a  pile-driver  was  sent  fit)m  Twin  Hollows, 
west  Bide,  to  be  tried  as  an  excavator.  It  was  found  to  work  well  in  cutting  the 
bank,  but  the  volume  of  water  was  too  small  to  wash  away  the  fallen  earth  with 
rapidity.    About  50  linear  feet  a  day  could  be  graded  with  it. 

The  grading  extended  over  about  2,800  linear  feet ;  the  average  width  of  cut  was 
about  &  fiset,  and  the  average  height  of  cut  18  feet.  This  would  give  for  amount  of 
excavation  ai>ont  32,600  cubic  yards. 
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A  hurdle  line  across  the  chute  behind  Chesley  Island  was  commenced  April  13, 1883, 
and  work  on  it  was  continued  until  June  15,  when  it  was  suspended,  on  account  of 
hijjh  w^ater. 

The  line  was  located  about  1,000  feet  below  the  head  of  the  island,  700  feet  below 
the  mouth  of  the  Meramec  River,  and  about  100  feet  above  the  towhead  of  First 
Island.  One  pile-driver  (No.  11)  was  emploved  until  May  18,  when  the  second  pile- 
driver  (No.  20)  was  placed  on  the  line,  l^he  line  was  commenced  at  the  east  or 
island  end  and  pushed  toward  the  Missouri  >hore.  When  about  500  feet  of  the  lino 
ha<l  been  driven  the  driftwood  ran  so  heavily  that  the  pile-<lrivers  were  taken  to  the 
Missouri  shore  and  about  300  feet  offline  driven  fram  that  end  before  the  work  waa 
suspended. 

Most  of  the  driftwood  in  the  river  passed  down  behind  the  island,  and  a  large  mass- 
accumulated  there.  On  June  5  the  driftwood,  extending  about  800  feet  above  the 
line,  went  out  in  a  body.  As  the  water  was  alK>ut  6  feet  above  the  tops  of  the  piles 
but  little  damage  was  done;  363  in\es  were  driven,  10  stringers  placed,  and 720  feet 
of  foundation  mattress  were  placed,  580  feet  of  which  were  at  the  east  end  and  140 
feet  ac  the  west  end  of  the  line ;  240  linear  feet  at  the  west  end  of  the  line  was  braced 
with  large  poles  at  about  the  27-foot  stage.  Fifty  feet  of  curtain  was  placed  at  the 
east  end  of  the  line. 

The  location  of  the  work  was  made  from  Station  17  of  survey  of  1874  and  Station  20 
as  located  by  Mr.  John  O.  Holman,  assistant  engineer,  and  was  afterwards  checked 
from  Stations  23  and  25  survey  of  1874. 

The  sketch  transmitted  herewith  shows  condition  of  the  work  on  June  30, 1883.  The 
soundings  in  red  were  taken  December  4, 1882,  and  are  reduced  to  same  stage  as  those 
in  black,  which  were  taken  June  30,  ldti3. 

In  closing,  I  desire  to  express  my  thanks  to  Mr.  John  W.  Irwin,  assistant  engineer^ 
for  the  very  valuable  assistance  rendered  and  the  interest  he  has  t^ken  in  the  work* 
Very  respectfully,  your  obedient  servant, 

C.  V.  Mersereau, 

Resident  Engineer^ 
Maj.  O.  H.  Ernst, 

Corps  of  Engineers^  V.  S,  A. 


9. 
*JIM  SMITH'S." 


REPORT  OF  MR.   JOHN  O.   HOLMAN,  ASSISTANT  ENGINEER. 

PuLLTiQHT,  III.,  July  7,  1883. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  operations  at  ''Jim 
Smith's"  during  the  fiscal  year  ending  June  30,  1883: 

The  hurdles  for  the  improvement  at  Jim  Smith's  include  a  primary  and  nine  sec- 
ondaries. 

Construction  work  began  at  the  upper  end  of  the  inclined  primary  June  1,  1882. 
During  that  month  1,500  feet  of  drift  row,  900  feet  of  hurdle  row,  and  850  feet  of 
brace  row  were  driven. 

July,  1882,  opened  with  high  wtfter,  necessitating  suspension  of  work  nntil  the 
17th.  From  tnen  the  work  progressed  continuously  until  the  closure  in  the  fall, 
which  occurred  the  6th  of  December. 

Work  was  in  progress  on  the  primary,  and  the  secondaries  from  one  to  seven,  in* 
elusive. 

The  following  tables  are  given  to  show  the  amounts  of  piling^,  mattress,  &c.,  con- 
structed in  eacn  month  on  the  different  hurdles,  ending  with  uie  totals  constmcted 
during  the  half  year: 

Primary  Hurdle. 

I F  to  F,  3,820  feet  +  F  to  £,  13,325  feet  =  17,145  feet] 

i 


•-9 


I 


i 

8 


K 


1 


Piling 840  1,270  980  !  3,300  1.005 

Strfaiging 800  1,250  600  3,375  1,405 

Mattresa 980  1,270  600  950  2,000 

Bracing 700  1,050  1,120  950  2,000 

Wattling 300  1,500  600  520  2,400 


300 


7.S5& 
7.480 
6,800 
6,430 
5b82(^ 
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Secondary  No.  1. 

[870  feet  long.] 


1233 


^ 
^ 


POing 700  170 

Stringinx '  470 

MttttrcM ,  550  ;  320 

Bncmg I  870 

Witdmg 870 


I 


S 

8 


400 


I 


870 
870 
870 
870 
870 


Secondary  No.  2. 
[1,940  feet  long.] 


Piling       .    ,, 

1.440 

250 
1,690 

560 
1,190 

eoo 

200 
200 
200 
450 
700 

600 

2  300 

RtriT»?hir              

450 
450 
250 
250 

2,340 
2.340 

lu^f......:..::::::::::: 

1,140 

Bndng 

1,890 

Wattling 

840 

1,890 

Secondary  No.  3. 

[1,600  feet  long.J 


T^Vrntt 

475 

270 
745 
270 
475 
475 

475 
475 
475 
745 
495 

225  ' 

1,445 

RtmWg 

^  ';.::::; 

...1          1,445 

M.ttS?.;;.;;..;.::::::::::. 

475 

225  I 

225    

225    ... 

1,445 

Bndiur 

1,445 

WaitliBg 

1   IftR 

, "1     "■""" 

Secondary  No.  4. 

[1,250  feet  long.] 


Vi\if»r 



325 
326 
325 

250    1              575 

fitringinr 

1 

250    1             675 

SSSSr.::*;*  */:::::::::: 

250    '              575 

Bncisg 

575  1 1              575 

"Wattlifiir      

575 

575 

Secondary  No.  { 

[1,050  feet  long.) 

>. 

POing                          .-T ' 

1,050 

1,050 

800 

1 

1,050 

Strbtmng               ! 

1,050 

^«^. ..................    

250 
1,050 
1,050 

1,050 

BnetDg                      ...   .- 

1,050 

Wftttling "...I 



1,050 

Secondary  No.  6 

1 1,300  feet  long.J 

POiBf 

580 
580 

170 
170 
750 
750 
750 

..••■• .... 

750 

gt-fe-ill*"**""          *'*  ... 

750 

iS^Sf .::.* 

750 

I^nrine                             

750 

Wattline 

750 

5455— A  83 78 
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Total  constructed. 


PUinR... 
Stringing 
MattreAS . 
Bra<iing .  ■ 
"Wattling 


1,550 
800 

1,230 
700 
300 


3,355 
1,720 
3,205 
1,920 
2,710 


I 


2,550 
4,535 
1,940 
2,785 
1,675 


5,520 
5,595 
3,500 
2,895 
2,465 


1. 

1,980 
2,330 
3,175 
4,100 
4,600 


I 


300 
600 


i 


14,056 
14.960 
13,350 
18,000 
11,660 


When  the  river  receded  to  a  working  stage  on  the  17th,  consimction  work  was 
begun.  Two  barges  with  portable  quarters  and  two  sets  of  portable  quarters  on  shore, 
capable  of  accommodating  three  hundred  and  fifty  persons,  were  then  in  use,  although 
during  the  first  week  of  July  only  ninety-nine  persons  were  employed. 

The  high  water  flooded  the  men's  quarters  in  the  upper  set  of  buildings,  and  caused 
the  moving  of  the  building  of  the  lower  set,  but  no  other  damage  was  done  to  them 
by  the  high  water. 

The  seven  pile  drivers,  Nos.  1,  2,  5,  7, 18,  19,  and  21,  then  stationed  at  this  work, 
were  idle  until  the  12th  of  July,  when  four  of  them  were  used  in  pulling^  drift  prepar- 
atory to  driving,  which  was  resumed  on  the  17th.  No.  21  was  taken  to  Twin  Hollows 
July  21. 

Three  of  the  drivers  were  placed  on  the  primary  and  two  on  secondary  No.  1. 
Diriving  on  No.  1  began  at  the  shore  end  and  was  carried  toward  the  primary,  closing 
with  it  August  25,  although  on  August  5  it  was  within  50  feet  of  closing,  that  spaoe 
being  left  tor  the  passage  of  the  drivers  and  bargees  working  above.  After  the  drifi; 
had  been  cleared  from  tne  primary  between  Stations  9  and  9-f-50,  that  line  was  car- 
ried oontuiuously  down  stream  until  August  5,  having  then  reached  Station  22,  where 
the  first  break  occurred  in  the  line  extending  the  200  feet  between  Stations  19  and  21. 
This  break  was  caused  by  the  accumulation  of  drift  coming  from  the  caving  bank  at 
Beard's  Island,  the  piling  in  the  drift  row  breaking  and  carrying  the  hurdle  row  with 
it.  The  drift  row  above  Station  19  was  held  by  the  floating  mattress,  which  had  then 
been  constructed  to  Station  l^-{-^,  although  more  drift  h^  gathered  above  Station 
19  than  below.  To  prevent  further  breaks,  piles  were  placed  across  the  row  connectr 
ing  with  the  drift  hurdle  and  brace  piles,  which  braced  the  row  during  the  building 
of  the  mattress  and  the  placing  of  braces.  This  cross-bracing  was  continued  with  the 
driving  of  the  line  as  far  as  Station  29,  which  was  reached  August  25. 

It  was  then  decided  by  the  ofticer  in  charge  to  connect  the  work  with  the  channel 
bar,  and  the  drivers  were  moved  to  the  bar,  diiving  up  stream,  so  as  to  connect  some 
distance  from  the  bar.  Driving  was  also  begun  at  the  same  time  at  the  bar  end  of 
No.  2,  working  shorewards.  lu  the  mean  time  No.  2  had  been  driven  since  the  1st  of 
August  from  the  shore  to  Station  6+40,  and  also  No.  3  since  the  20th  of  August  had 
been  driven  350  feet  from  shore  to  Station  124-50. 

These  secondary  lines  were  protected  in  a  great  measure  from  drift  by  the  primary 
line,  and  in  their  construction  only  the  hurdle  and  brace  rows  were  used  with  cross- 
braces,  but  the  stringers  were  placed  on  the  hurdle  row  as  soon  as  driven. 

On  Monday,  the  28th,  with  the  hurdle  lines  carried  to  about  the  distance  as  above 
mentioned,  the  mattress  from  Beard's  Island,  with  two  barges  attached,  managed  to 
pass  through  without  doing  any  material  damage  to  the  hurdle  lines.  The  mattress, 
about  800  feet  long,  came  down  broadside  on,  with  two  barges  attached  to  the  river 
end,  the  shore  end  of  the  mattress  striking  the  primary  at  about  Station  23.  Both 
barges  swung  around  the  end  of  the  primary  without  striking,  and  were  finally  caught 
as  they  passed  No.  3  hurdle.  The  mattress  went  through,  breaking  all  of  the  lines 
fast-ened  to  it  as  it  passed  the  difierent  hurdles. 

During  July  and  Au^just  the  employes,  the  maximum  being  202,  were  mostly  dis- 
posed of  in  two  sets  of  quarters,  one  on  barge  No.  29  and  the  other  on  shore  above 
hurdle  No.  2.  The  quarters  at  the  end  of  No.  6  hurdle  were  used  only  by  a  few.  A 
set  of  buildings  taken  from  Twin  Hollows,  east  side,  were  erected  just  below  the  lower 
quarters  during  the  first  week  of  September,  and  were  ready  for  use  on  the  7th. 

As  the  Humphreys  oould  not  laud  at  the  upper  buildings,  it  was  decided  t-o  move 
them  to  the  lower  landing,  and  on  the  15th  they  had  been  moved  and  were  ready  for 
use.  The  drivers  were  also  increased  in  number  from  six  to  eleven  during  the  first 
week  of  September  by  the  arrival  of  No.  17  on  the  4th,  Nos.  8  and  11  from  Gape  Girar- 
deau on  the  6th,  and  Nos.  9  and  10  from  Twin  Hollows  on  the  7th.  But  even  with  the 
extra  drivers  and  quarters  less  work  was  done  in  September  than  in  August,  on  ac- 
count of  the  chills  and  fevers  then  prevalent  in  the  camp.  It  was  near  the  end  of 
September  before  crews  could  be  found  for  all  of  the  drivers. 

A  break  of  250  feet  in  line  No.  2  occurred  between  Stations  9-f  50  and  12  which,  was 
repaired  during  September,  and  only  from  Stations  6  to  8  remained  undriven. 
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The  ])riiiiar>-  line  was  closed  on  the  2l8t,  and  by  the  end  of  the  month  it  had  been 
entirely  tiuished  from  the  shore  to  the  bar  except  500  feet  of  wattling  between  Sta- 
tions 29  and  :M. 

Until  the  21st  all  the  driving  had  been  done  on  secondaries  1,  2,  and  3,  and  on  the 
primary'  above  F,  but  the  drivers  were  then  moved  from  the  primary  to  hardies  6  and 
7,  driving  from  the  bar. 

In  Oct'ober  the  drivers  made  the  best  showing,  driving  5,520  linear  feet  of  bardie 
line.  No.  5  hnrdle,  1,050  feet  long,  was  driven  between  October  9  and  21,  in  the  week 
ending  October  21,  No.  4,  began  October  12,  was  extended  325  feet  from  the  bar.  No. 
6  bardie  and  the  gap  in  No.  2  was  finished  on  the  13th,  the  gap  in  No.  3  finished  on 
the  20rh,  and  3,201)  feet  of  primary  driven  between  hurdles  4  and  7. 

In  November  1,980  linear  feet  of  hurdle  was  driven,  850  of  it  on  the  primary  be- 
tween 4  and  7,  250  of  it  on  No.  4,  and  the  balance  in  repairing  the  breaks  of  the  hnr- 
dle lines. 

The  force  of  laborers  was  more  than  doubled  to  keep  the  construction  of  mattress, 
wattling,  &c.,  np  with  the  driving.  From  202  on  September  1  an  increase  was  made 
to  356  on  October  1,  and  to  545  on  November  1.  To  keep  this  force,  thre<^  barges  with 
qaarten,  one  qnarter  boat,  and  three  set«  of  quarters  on  shore  were  in  use  with  a 
total  acGommodation  for  five  hundred  and  seventy-nine  men. 

Thense  in  the  river  during  the  week  ending  October  21  caused  a  caving  under  the 
mattress  at  ihe  bar  end  of  the  primary.  As  the  mattress  lowered,  the  bar  began  cav- 
ing very  rapidly.  No.  2  hurdle  gave  way  again  between  Stations  7-f-50  and  12,  and 
No.  3  followed  by  breaking  between  Stations  6+50  and  8.  The  caving  after  it  ex- 
tended aronnd  the  bar  end  of  No.  2  on  the  24th  was  very  rapid.  These  breaks  in  Nos. 
2  and  3  were  repaired,  as  also  another  of  75  feet  in  No.  3  hurdle  at  Station  10.  The 
final  break  occurred  in  No.  3,  between  Stations  13  and  14-)-25,  the  repair  of  which  was 
in  progress  when  the  work  was  stopped. 

The  break  at  the  end  of  the  primary  was,  of  course,  due  to  the  water  crowded  be- 
tween the  channel  bar  and  the  primary  hurdle,  bat  in  the  secoudaries,  when  the  wa- 
ter passed  through  the  whole  length  of  the  wattling,  these  breaks  were  due  to  the 
anderminins  of  the  mattress. 

The  donb&  thickness  of  brush  as  well  as  the  stringers  used  in  the  construction  of 
these  foot-mats,  render  them  too  stifi"  to  lay  closely  to  the  bottom  unless  loaded  with 
over  amount  of  stone;  and  in  ca^es  similar  to  hurdles  2  and  3,  where  the  water  was 
checked  by  the  wattling  and  held  between  the  bar  and  shore,  it  required  but  a  short 
time  to  undermine  the  hurdle  at  some  point,  relieving  the  balance  of  the  line  by  a 
washont. 

A  foot-mattress,  constructed  similar  to  the  protection  mattress,  where  the  brush  by 
weaving  could  be  made'  double  width  instead  of  double  thickness,  would  be  better  for 
resisting  the  acour. 

Between  point  F  and  hurdle  No.  4  on  the  primary,  four  rows  of  willows  and  one  of 
oottonwoods  were  planted.  This  work  consumed  the  time  of  a  sub-overseer  and  sixty 
men  from  9th  to  2Hth  of  October.  The  willows  and  cottonwood  cuttings  were  pro- 
cured from  the  Illinois  shore  opposite  the  channel  bar,  and  the  wagons  loaded  with 
these  brush  cuttings  were  ferried  across  in  fiats  at  hurdle  No.  4 ;  450  feet  of  the  line 
was  lost  by  the  caving  of  the  bar  between  Stations  0  and  4-|-50. 

The  steam-launch  Florence  has  been  in  service  since  the  1st  of  August,  rendering 
valuable  service  in  moving  small  fiats,  piles,  and  pile-drivers,  although  not  worked 
to  her  foUeet  capacity  on  account  of  her  liffht  build. 

Beginning  with  December,  the  force  of  laborei's  was  rapidly  reduced,  the  floating 
property  transferred  to  Twin  Hollows,  and  the  property  remaiiiing  left  in  charge  of 
Wm.  Lee,  overseer. 
The  hardies  sofifered  greatly  by  the  running  of  the  ice  in  the  spring. 
The  following  table  gives  the  length  of  the  hurdle  lines  standing  January  1  and 
April  1 : 


Hurdles. 

Standing    j 
Jannary  1.    j 

Standing 
April  1. 

Lou. 

Ho.  1  

870  ; 
1,890  ' 
1.220  ; 

575 
1,050  ' 

750 

100  ' 

300 
850 
320 
150 
270 
670 
100 

570 

Ko.2                      

1  040 

Ho  3                   

900 

Ko.4                 

425 

Ho.5             

780 

2ro.« I 

80 

Ho.!                         

Totol       

6,465  i 

2,660 

3,795 

■p»iTn#TT               .   .. 

4.575, 
3,550  ' 

2,875 
2,650 

1,700 
900 

Prrnttrr  in^YhiMl                               

Total 

8,125, 

5,625, 

2,600 
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Another  break  occurred  in  the  primary  from  Station  2+70  to  5-|-50  the  last  of  May 
These  changes  are  shown  on  the  tracing  accompanying  this  report.  The  full  blae 
line  on  the  primary  to  Station  7,  with  a  broken  line  to  Station  J  5,  shows  the  length 
of  line  constructed  to  June  30.  The  dotted  part  was  washed  away  by  the  high  water 
of  July,  1682.  The  dotted  red  lines  on  the  primary  and  secondaries  show  the  portions 
carried  away  since  January  1,  the  full  black  lijic's,  the  portions  of  the  hurdles  now 
standing.  The  full  green  line  to  Hurdle  No.  4  shows  the  length  of  willow-plan  ting  on 
the  bar. 

No  construction  work  has  been  done  this  season.  Two  of  the  portable  buildings, 
with  their  outfit,  were  placed  on  Barge  No.  32  for  service  at  Pulltight.  The  remaining 
property  was  transferred  to  the  depot. 

Very  respectfully,  your  obedient  servant. 

John  O.  Holman, 

liesident  Engineer. 
Maj.  O.  H.  Ernst, 

Corps  of  Engineers,  U.  S,  A, 


10. 

FOSTER'S  ISLAND. 

report  of  lieutenant  frederic  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

Saint  Louis f  Mo.,  July  3,  1883. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  annual  report  upon  the  work  done 
at  Foster  Island  during  the  fiscal  year  ending  June  30, 18^3,  with  a  view  to  improving 
the  Mississippi  River  m  that  vicinity.  • 

I  assumed  charge  of  this  work  on  the  13th  of  June,  1883,  relieving  Mr.  J.  A.  Worthen. 

My  report  covers  the  operations  of  the  entire  year. 

A  set  of  portable  shanties  for  quarters  was  erected  at  Foster  Island  in  September, 
1882,  with  the  expectation  that  the  works  near  Cape  Girardeau,  Missouri,  would  be 
completed,  and  the  engineer  assistants  and  plant  there  in  service  would  become  avail- 
able about  the  1st  of  October.  They  did  not  arrive  till  October  25,  and  from  that  date 
till  November  9  Mr.  J.  A.  Worthen,  the  resident  engineer,  assigned  to  this  locality, 
was  engaged  with  his  force  in  erecting  shanties  and  making  the  necessary  preparations 
for  beginning  a  new  work. 

These  preliminaries  having  been  completed  November  9,  a  mattress  to  protect  the 
shore  of  the  island  below  standard  low  water  against  the  further  a<lvance  of  the  river 
was  begun  as  near  the  head  of  the  island  as  a  large  sand-bar,  which  had  formed  dar- 
ing the  preceding  high  water,  would  allow. 

The  head  of  the  mattress  was  supported  on  piles  instead  of  on  a  barge,  as  is  the 
nsnal  method,  because  the  depth  of  water  was  slight,  and  the  approach  of  freezing 
w^eather  rendered  it  inexpedient  to  risk  getting  a  barge  hard  aground  in  a  position  so 
exposed  to  running  ice. 

The  width  of  the  mattress,  105  feet,  was  15  feet  less  than  the  standard,  because  no 
regular  ways-barge  was  available,  and  the  barge  flat  used  for  the  purpose  was  not 
long  enough  to  accommodate  the  usual  number  of  ways.  Care  was  exercised  to  sink 
the  mattress  so  that  its  out*>r  edge  was  120  feet  on  the  channel  side  of  the  curve  of 
standard  low  water,  so  that  in  the  future  the  zone  15  feet  wide  between  the  inshore 
edge  of  the  mattress  and  this  curve  can  be  protected  without  difficulty. 

But  580  linear  feet  of  mattress  had  been  completed  and  placed  when  navigation 
closed,  and  work  was  suspended  for  the  winter.  This  occurred  December  1,  1882; 
only  twenty-two  days  after  the  work  had  been  begun.  Part  of  a  barge-load  of  stone 
remained  after  the  mattress  had  been  placed,  and  this  was  distributed  as  medium 
stage  revet  ment,  near  the  upper  end  of  the  protected  bank. 

That  so  little  was  accomplished  was  largely  due  to  many  unfavorable  circumstances. 
The  force  of  laborers  varied  constantly  between  ten  and  fifty,  no  men  remaining  long 
enough  to  become  expert,  but  all  leaving  after  they  had  earned  money  enough  to  pay 
their  passage  south,  where  they  intended  to  work  on  the  lower  river.  The  weather  was 
severely  cold. 

Since  December  1,  1882,  no  work  of  construction  has  been  done  at  this  locality  on 
account  of  prevailing  high  water.  The  condition  of  the  bank  has  been  examined  hom 
time  to  time,  and  on  April  30,  1883,  the  shore  line  was  surveyed;  it  is  shown  on  the 
accompanying  Plate,  No.  — ,*  in  a  full  Hue.    The  shore-line  in  1881  is  also  shown,  in 

•  Plate  not  forwarded. 
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dotted  lines;  that  on  December  1,  1882,  in  broken  and  dotted  lines.  The  plate  shows 
that  the  shore  has  receded  between  100  and  200  feet,  about  ten  acres  having  caved 
into  the  river. 

The  position  and  extent  of  mattress  sunk  is  shown  in  broken  lines;  the  stone  placed 
a.s  medium  stage  revetment  is  seen  near  the  point  M.  M  N is  a  chained  base;  its  two 
extremities  are  located  with  reference  to  points  27  and  29  of  the  general  survey  of  the 
Mississippi  River  between  the  Illinois  and  the  Ohio  rivers,  ma<le  under  this  office. 

Work  will  be  resumed  at  this  locality  as  soon  as  the  river  has  reached  a  sufficiently 
low  stage. 

Following  is  a  detailed  statement  of  expenditures  for  labor  and  material. 

DETAILED  EXPEXDITT7RES  FOR  LABOR  AXD  MATERIAL  AT  FOSTER  ISLAND,  FOR  FISCAL 

YEAR  ENDING  JUNE  30,  1883. 

Low-water  protection : 

To  labor,  constructing  mattress ^90  86 

To  labor,  ankini^  mattress '  17  72 

$508  58 

Tobmsb  1,390  00 

To  labor,  driving  piles 60  73 

To  pile  timber,  sixty-six  sticks  driven 199  27 

To  pile  timber,  eiirht  sticks  miscellaneous 24  16 

'     ^  284  16 

Tostoae. 167  39 

To  rope 33  35 

To  wire 53  50 

To  iron 2  27 

To  nails 4  80 

Tospikes 18  80 

To  sabsLsteDce,  service  at  locality 39(5  11 

To  sahsifiteoee,  provisions 472  74 

To  sabastenc«,  contingencies 94  28 


To  equipment,  steamer  Anita 80  30 

To  eqoipment,  steamer  Humphreys I'M  88 

To  equipment^  pile-drivers , 45  44 

To  equipment,  barge  flats 68  22 

To  equipment,  skiffs * 50  40 

To  equipment^  tools  and  appliances , 98  60 

To  equipment,  quarters 218  40 


963  18 


696  24 


Mean  stage  protection : 

To  labor,  placing  stone $20  25 

To  stone 118  75 

To  sabsist«noe,  ser^'ice  at  locality $20  85 

To  sobsist«nce,  provituons 30  11 

To  subsistence,  contingencies 1  20 


$4, 122  22 


To  equipment,  steamer  Humphreys 16  86 

To  equipment,  quarters 8  40 


Engineering  and  contingencies : 

To  engineering 506  00 

To  contingencies 649  06 

To  general  expense 241  50 

Tosorvcvs 1  16 

To  telephone 36  96 

To  office  furniture 1  34 

To  instmments 4  52 


52  16 


25  26 
$216  42 


1,440  54 


Total 5,779  18 

Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 

First  Lieut  of  Engineers, 
Maj.  0.  H.  Ernst, 

Corp9  of  Engineers,  U,  8,  A, 
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11. 
PIASA  ISLAND. 

REPORT  OF  MR.   C.   D.   LAMB,  ASSISTANT  ENOIXEER. 

Saint  Louis,  Mo.,  July  6,  1883. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  Piasa  Dam 
during  the  fiscal  year  ending  June  :K),  1883. 

The  chute  on  the  Illinois  side  of  Piasa  Island  had  beeu  used  as  the  steamboat  chan- 
nel for  several  years,  but  has  been  run  with  constantly  increasing  difficulty  on  account 
of  the  large  bar  which  had  worked  down  across  its  head.  When  the  river  fell  below  a 
medium  stage  in  August,  1882,  steamboats  were  obliged  to  pass  down  the  west  side  of 
the  island  crossing  the  dam  near  the  Missouri  shore.  The  crest  of  the  dam  was  lower 
at  other  places,  particularly  near  the  island,  but  steamers  could  not  get  to  and  from 
these  depressions  with  safety  on  account  of  shoal  water  above  and  below.  Soundings 
taken  August  26  showed  but  6  feet  of  water  on  the  dam  in  the  available  channel,  the 
stage  of  the  river  at  Alton  being  9  feet  above  low  water. 

In  accordance  with  your  instructions  of  August  31,  an  effort  was  made  to  lower  the 
crest  of  the  dam  by  pumping  the  sand  from  beneath  it  with  a  Roy  Stone  dredge. 
Work  was  begun  September  13,  the  hydraulic  excavator  described  in  the  report  of 
the  Chief  of  Engineers  for  the  year  ending  June  30, 1882,  page  1604,  havin<^been  equip- 
ped with  a  dredge  arranged  as  follows:  The  tube  of  three-eighths  inch  boiler  iron  was 
14  inches  in  diameter  and  40  feet  long,  one  end  of  which  was  suspended  from  a  derrick 
and  the  other  from  a  davit  placed  on  the  bow  of  the  excavator.  One-half  the  stream 
from  the  large  pump  passed  through  a  section  of  hose  into  a  piece  of  i^iuch  gas-pipe 
fastened  to  the  under  side  of  the  tube  and  terminated  with  a  nozzle.  This  discharged 
at  the  end  of  the  tube  and  formed  the  stirring-up  jet.  The  other  half  of  the  stream 
from  the  pump  was  used  as  an  inducing  current.  This  passed  through  a  section  of 
hose  into  a  piece  of  4-inch  gas-pipe  attached  to  the  upper  side  of  the  tube  and  was 
divided  by  a  fork,  through  the  recurved  legs  of  which  it  passed  into  nozzles  inserted 
in  the  sides  of  the  tube  and  pointing  toward  it-s  upper  end,  inducing  a  current  w^hich 
raised  to  the  surface  the  material  stirred  up  by  the  jet. 

The  excavator  was  located  about  500  feet  from  the  Missouri  shore  just  below  the 
dike,  on  which  the  water  was  about  3  feet  deep.  The  dredge  as  arranged  was  found 
to  work  well  until  the  excavation  had  been  carried  to  a  depth  of  about  15  feet,  when 
the  upper  end  of  the  tube  choked  with  sand.  At  a  depth  of  about  10  feet  soundings 
showed  that  sand  was  raised  at  a  rate  of  about  1,000  cubic  feet  X)er  hour.  This  rate, 
however,  varied  greatly  with  the  depth.  It  was  evident  that  more  pressure  was  needed 
in  the  inducing  jets,  and  the  whole  power  of  the  pump  was  applied  to  them.  The  ve- 
locity of  the  discharge  through  the  tube  was  thus  greatly  increased,  stones  of  three 
or  tour  pounds'  weight  being  brought  up  through  the  tube  from  a  depth  of  15  feet,  but 
the  flow  of  sediment  was  very  irregular,  showing  the  necessity  of  a  stirring-up  ^et. 
This  was  supplied  by  the  jet  of  pile  driver  No.  3,  which  was  anchored  along  side. 
With  this  arrangement  excavation  was  carried  to  a  depth  of  27  feet.  Brush  found  at 
a  depth  of  over  20  feet  located  the  foundation  mattress  of  the  dam,  which  was  un- 
dermined to  a  distance  of  about  15  feet,  when  process  was  interrupted  by  the  falling 
of  brush  and  stone  into  the  excavation,  this  material,  however,  falling  from  the  down-  * 
stream  edge  of  the  dam  without  lowering  its  crest,  which  was  40  feet  wide  at  this 
place. 

Operations  were  suspended  September  22,  on  account  of  the  breaking  of  a  hand- 
hole  plate  in  the  boiler  of  the  excavator.  A  clump  of  piles  was  driven  through  the 
dike  about  150  feet  from  the  Missouri  shore,  just  inside  the  best  steamboat  channel. 
This  clump  was  used  as  a  Qovemment  light-house. 

The  river  continued  falling,  and  soundings  taken  on  the  3d  of  October  showed  but 
4  feet  of  water  in  the  available  channel  over  the  dam. 

The  work  of  cutting  a  channel  through  the  dam  by  dredging  was  begun  October  12,  by 
the  contractors,  H.  S.  Brown  &  Co.,  of  Quincy,  111.,  under  their  proposal  of  October*. 
Their  dredge  was  located  about  400  feet  from'the  Missouri  shore  and  moved  in  toward 
the  bank  as  the  dam  was  removed.  Dredging  was  continued  until  November  9,  when 
a  channel  had  -been  excavated  385  feet  wide,  beginning  about  15  feet  from  the  Mis- 
Bonri  shore.  This  channel  had  a  minimum  deptn  of  9i  feet  when  the  gauge  at  Alton 
read  8  feet  above  low  water.  The  channel  was  used  by  steamers  during  tne  balance 
of  the  low- water  season,  and  although  the  river  fell  considerably  after  work  was 
finished,  no  complaints  were  made  of  this  locality,  and  it  does  not  seem  probable  that 
more  work  will  be  required  at  this  point. 

The  minimum  thickness  of  the.  laver  of  stone  removed  was  4  feet,  but  as  some  of  the 
rocks  dredged  up  were  from  2  to  4  feet  long  and  nearly  as  wide  and  thick,  this  depth 
was  exceeded  in  places. 
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The  total  quantity  of  material  removed,  calcniated  by  surface  measurement,  was 
2351  cubic  yards,  of  which  abont  25  per  cent,  was  stone;  127.6  cnbic  yards  of  this 
stone  was  unloaded  upon  the  dike  at  Alton  Harbor,  the  remainder  was  dumped  in  the 
deep  hole  under  the  shore  end  of  the  dam. 

A  considerable  quantity  of  brush  was  dredged  up  from  the  fooNmat.  It  was  found 
in  a  very  frood  state  of  preservation  after  being  submerged  for  six  years. 

The  material  excavated  was  measured  and  the  work  inspected  by  Mr.  Oerald  Bag- 
nail,  who  disi^layed  the  same  energy  and  ability  in  this  as  in  all  other  duties  assigned 
him. 

Very  respectfully,*  your  obedient  servant, 

C.  D.  Lamb, 
Aa$i8tant  Engineer. 
M^j.  O.  H.  Ernst, 

Corpa  of  EngineerSy  U,  S.  A. 


12. 
ALTON  HARBOR. 

REPORT  OF  MR.  C.  D.  LAMB,  ASSISTANT  ENOINSER. 

Saint  Louis,  Mo.,  July  16, 1883. 

Majob  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Alton 
Harbor  daring  the  fiscal  year  ending  June  30,  1H83. 

In  accordance  with  your  letter  of  instructions,  dated  August  31,  1882,  operations 
for  improving  Alton  Harbor  were  resumed  on  the  4th  of  September. 

The  changes  progressing  in  the  harbor  during  the  spring  continued  through  the 
summer ;  the  large  bar  at  the  foot  of  the  levee  moved  steadily  down-stream,  and  the 
scour  above  the  dike  was  very  marked,  amounting  to  about  6  feet  since  work  was 
begun.  This  scour  also  extended  for  some  distance  below  and  inside  the  down-stream 
end  of  the  dike.  The  material  removed  seems  to  have  been  deposited  in  front  of  the 
tow-head  below,  forming  a  reef  which  is  continually  moving  down-stream  and  cross- 
ing the  main  channel  of  the  river  against  the  large  bar  below.  There  had  been  a 
very  marked  fill  below  the  dike,  especially  near  the  Missouri  shore,  where  it  amounted 
to  abont  12  feet. 

The  work  done  during  the  spring  was  found  in  good  condition.  The  crest  of  the 
dike  was  from  8  to  12  feet  above  low  water,  and  as  the  suriace  of  the  river  was  but 

9  feet  above  the  same  plane,  there  was  little  water  running  over  the  dike,  except 
through  a  few  narrow  depressions  near  shore. 

The  ways  were  found  in  good  condition,  and  the  construction  of  mattresses  was 
begun  on  the  6th  of  September,  which  was  as  soon  as  a  supply  of  brush  could  be  pro- 
cnml,  and  continued  until  the  17th  of  November,' when  sixty-one  mattresses  had 
been  c-onstructed  and  placed.  One  of  these  mats  built  in  position  was  480  feet  long, 
two  others  100  feet  each,  and  the  remainder  were  each  80  feet  long,  all  being  42  feet 
wide  and  2|  feet  thick. 

Th^e  mattresses  raised  the  dike  between  the  points  A  and  B  to  a  height  of  about 

10  feet  above  low  water.  Owin^  to  the  continued  low  stage  of  river,  the  method  of 
boilding  the  dike  above  that  height  was  changed  by  your  verbal  instiuctions,  10  feet 
above  low  water  being  fixed  as  the  height  of  the  mattress  work ;  the  dike  above  that 
stage  to  l»e  built  of  riprap.  Most  of  the  stone  received  while  mattresses  were  being 
bailt  was  expended  in  sinking  them,  but  after  the  mattress  work  was  finished  the 
stone  work  progressed  very  rapidly, and  the  dike  had  been  completed  to  a  distance  of 
3,000  feet  from  its  upper  end  December  7,  when  work  was  suspended  on  account  of 
cold  weather  and  running  ice. 

The  e^^uipment  was  temporarily  laid  up  in  Alton  Slough  until  December  13,  when 
the  river  became  clear  of  ice  and  the  st^ne  remaining  on  the  barges  was  towed  to  the 
dike  and  unloaded.  This  stone  was  sufficient  to  complete  the  dike  for  a  distance  of 
5€0  feet  further,  but  as  the  river  had  fallen  about  5  feet  since  work  was  suspended, 
the  loaded  barges  could  not  be  landed  within  800  feet  of  the  lower  eud  of  the  com- 
pleted part.  The  stone  was  therefore  placed  as  evenly  as  possible  over  the  dike, 
between  3,800  feet  and  4,500  feet  from  its  upper  end,  raising  that  portion  to  a  height 
of  about  12  feet  above  low  water.  Four  of  the  barges  were  then  towed  to  Saint 
Louis,  and  the  remainder  left  in  the  slough  until  December  31,  when  they  were  also 
towed  to  Saint  Louis  by  the  steamer  A.  A.  Humphreys. 

The  appropriation  being  exhausted,  no  work  was  done  at  this  place  during  the  last 
half-year.  The  changes  in  the  condition  of  the  harbor  have  been  continuous  through- 
out the  year;  the  depths  at  the  lower  part  of  the  levee  have  increased  from  3  to 
6  feet,  and  the  channel  is  much  nearer  shore  at  that  place.  The  reef,  which  at  the 
he^nning  of  the  year  was  opposite  the  water- works,  has  moved  down  below  the  head 
of  £Dis  bland,  a  distance  of  about  1,200  feet,  crowding  the  channel  down  against 
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the  edge  of  the  large  bar  below.  When  work  was  suspended  in  December  a  strong 
current  was  running  around  the  head  of  the  dike  into  the  slough,  and  the  head  of 
Ellis  Island  was  being  rapidly  cut  away  by  the  wat«r  running  through  the  narrow 
passage  between  it  and  the  tow-head  above,  but  the  old  dam  behind  Ellis  Island, 
which  is  now  being  raised  to  a  height  of  15  feet  above  low  water  by  private  parties, 
will  prevent  any  considerable  quantity  of  water  from  passing  down  on  the  Missonri 
side  of  the  island.  The  present  condition  of  the  harbor  is  shown  by  the  accompany- 
ing tracing,  Plate  I. 

The  mattresses  were  built  of  the  same  size  and  in  the  same  way  as  during 
pre\ious  seasons.  Larger  mattresses  could  have  been  handled  by  the  boat  with 
safety,  but  as,  owing  to  the  low  stage  of  water,  only  about  250  cubic  vards  of  stone 
could  be  towed  to  the  work  on  each  barge,  and  as  this  quantity  was  just  sufficient  to 
sink  two  mattresses,  each  80  feet  long,  they  were  nearly  all  made  of  that  length.  The 
bottom  tier  was  built  as  one  continuous  mattress  for  a  distance  of  490  feet,  beginning 
2,368  feet  from  shore.  The  water  was  but  a  few  inches  deep  at  this  point,  and  the 
mat  was  built  in  position,  the  wires  being  attached  to  the  bottom  grillage  poles  before 
the  brush  was  put  on.  The  ends  of  the  wires  were  held  above  the  brush  by  attach- 
ing them  to  pegs  thrust  into  the  sand.  Three  other  mats  were  afterwards  built  in 
position  to  close  depressions  in  the  crest  of  the  brush  work.  The  layer  of  stone  used 
to  complete  the  dike  is  4  feet  wide  on  top,  from  15  to  20  feet  wide  at  its  base,  and 
varies  in  thickness  from  4  to  6  feet,  being  what  was  required  to  raise  the  top  of  the 
dike  to  the  height  of  14  feet  above  low  water.  The  quantity  of  stone  required  for 
this  purpose  was  considerably  increased  by  the  settling  of  the  mattresses,  which 
amounted  to  over  a  foot  on  that  portion  of  the  dike  constrncted  during  the  previous 
year. 

A  section  of  the  dike,  as  actually  constructed,  is  shown  in  Plate — .*  The  shape 
and  extent  of  the  w^ork  done  during  the  season  is  indicated  by  Plate  — ,*  the  mat- 
tresses placed  in  previous  seasons  being  shown  by  red  num1>ers.  Referring  to  this 
plate,  it  will  be  seen  that  eight  mattre^sses  were  used  to  fill  depressions  in  the  2,200 
linear  feet  of  dike  constructed  during  the  previous  season.  Twenty-seven  mattresses, 
each  80  feet  long,  and  one  490  feet  long,  were  used  in  extending  the  bottom  tier  to  the 
point  B.  The  remaining  twenty-five  mattresses  were  placed  on  the  second  tier.  The 
top  of  the  mattress- work  was  thus  raised  to  a  nearly  uniform  stage  of  10  feet,  except 
toward  the  lower  end  of  the  line,  where  it  is  about  8  feet  above  low  water. 

The  brush  used  was  procured  by  hired  labor  from  Mobile  Island  and  from  the  tow- 
hearl  in  the  harbor.  The  larger  part  of  the  stone  was  procured  from  the  Grafton 
Quarry  Company,  being  loaded  upon  Government  barges  at  Grafton.  Owing  to  the 
scarcity  of  labor  and  other  causes,  only  about  800  cubic  yards  per  week  were  furnished. 
This  was  about  the  rate  at  which  it  was  required  for  sinking  mattresses,  and  no  prog- 
ress could  be  made  in  facing  the  top  of  the  dike.  Efforts  were  made  early  in  the  season 
to  procure  an  additional  supply  of  stone,  but  without  success. 

When  the  cutting  of  the  brush  was  discontinued  the  force  and  equipment  thus  em- 
ployed was  transferred  to  Graffcon,  and  the  loading  of  stone  begun  from  the  shore 
below  The  quarry ;  650  cubic  yards  were  procured  at  this  place,  on  which  no  royalty 
was  paid.  The  force  was  then  removed  to  the  Illinois  shore,  near  the  foot  of  Piasa 
Island,  where  it  remained  until  it  was  disbanded  December  7, 1,550  cubic  yards  baring 
been  loaded,  at  a  cost  of  60  cents  per  yard,  including  a  royalty  of  10  cents  per  yard. 

It  was  found  that  stone,  when  broken  up  and  piled  within  wheeling  distance  of  the 
barge,  could  be  loaded  at  a  cost  of  about  18  cents  per  yard. 

A  proposal  was  received  from  the  Missouri  Stone  Company,  and  fonr  barges  were 
loaded  at  their  quarry  near  Hop  Hollow.  This  company  can  furnish  stone  as  low  as 
60  cents  per  yard,  but  should  other  work  be  done  in  this  vicinity  a  quarry  might  be 
leased,  and  stone  loaded  by  hired  labor  for  less  than  that  amount. 

The  piling  used  was  cut  on  Piasa  Island  and  rafted  to  the  work.  The  other  mate- 
rial used  was  purchased  in  Saint  Louis. 

The  following  statement  shows  the  amount  of  work  done  during  the  year  and  its 
cost : 

To  labor  constructing  and  sinking  5,300  linear  feet  or  21,200  cu- 
bic yards  of  mattress $7,379  29 

To  4,534  cords  brush |7,128  26 

To  72  sticks,  1,960  feet  piling 221  75 

To  138,174  cubic  yards  stone 14,022  65 

To  6,000  poundb  wire 270  00 

21,642  66 

To  equipment,  st-eamer  Little  Eagle  No.  2 2, 449  53 

To  equipment,  pile-drivers 67  20 

To  equipment,  skiffs 364  58 

To  equipment,  tools , 651  57 

3,432  88 


'  Plates  not  forwarded. 
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Engineering  and  contingencies: 

To  engineering f  1,230  32 

To  contingencies 314  85 

$1,545  17 

Total :J4,000  00 

The  number  of  cnbic  yards  of  brush  and  stone  placed  in  the  dike  during  the  year 
was  about  35,000,  at  a  cost  of  about  97  cents  per  yard.  About  58,700  yards  of  dike 
have  been  constructed  since  the  work  was  begun,  at  a  cost  of  $67,324.70,  or  $1.15  per 
yanl. 

This  average  is  increased  by  the  cost  of  the  work  done  during  the  fall  of  1881. 
which  was  $2.90  per  yard,  as  only  3,500  cubic  yards  were  built  on  account  of  bad 
weather  and  rapid  changes  in  the  stage  of  the  river. 
Very  respectfully,  your  obedient  servant, 

0.  D.  Lamb, 

Aaaistant  Engineer. 
Maj.  O.  H.  Erxst, 

Ccrpa  of  Engineers f  U.  8,  A, 


13. 
SUPPLY  DEPOT. 

RKPORT  OF  MR.   C.   L.   8TEVKN80N,  SUPPLY  CLERK. 

United  States  Ekqikeer  Depot, 

Saint  LouiSy  Mo.,  June  30,  1883. 

Sir:  I  have  the  honor,  respect  fully »  to  submit  a  report  of  the  operations  at  this 
depot  for  the  fiscal  year  ending  June  30,  1883. 

The  equipment  was  increased  by  the  construction  of  two  hulls  for  pile-drivers, 
nineteen  hurdling  flats,  one  floating  machine-shop,  one  wharf-boat,  three  second-hand 
coal  barges,  converted  into  barge  flats  for  carrying  material,  four  portable  shanties 
for  telephone  offices,  one  half  section  of  portable  shanty,  three  foreman's  quarters,  six 
complete  sets  of  portable  shanties  for  quarters. 

The  materials  which  were  prepared  and  framed  for  building  two  new  hulls  for  the 
machinery  of  pile-drivers  No.  3  and  5  in  the  first  half  of  1882  were  put  together,  the 
machinery  (thoroughly  repaired)  was  adjusted  on  the  new  hulls,  and  the  drivers  were 
transferred  for  service.  No.  3  on  the  6th  of  September,  and  No.  5  about  the  11th  of 
October. 

The  hulls  are  substantially  buUt  of  good  material,  according  to  the  general  designs 
of  those  previously  made  here  And  described.  The  new  are  7  feet  longer  and  2  feet 
broader,  and  the  cabins  4  feet  longer  and  I  foot  wider  than  the  old  ones,  making 
hulls  20  feet  wide,  67  feet  long,  3  feet  hold ;  cabin,  13  feet  wide,  34  feet  long,  8  feet 
high. 

The  dimensions  of  the  hurdling  flats  are  of  12, 10  feet  broad,  35  feet  long,  24  inches 
deep ;  of  7,  9^  feet  broad,  35  feet  long,  22  inches  deep. 

They  were  built,  from  time  to  time,  in  the  first  half  year  as  they  were  needed,  are 
strongly  made,  fastened  and  braced  with  iron. 

Two  of  the  former  are  decked  and  famished  with  a  boom  derrick,  with  stifif  guys, 
for  use  in  constructing  hurdles. 

The  gunwales  of  twenty-seven  large  flats  were  raised  6  inches,  making  them  22 
inches  deep. 

To  facilitate  repairs  to  machinery  by  avoiding  delay  attending  its  transfer  to  the 
depot,  the  old  hull  of  pile-driver  No.  5  was  repaired  and  strengthened,  a  cabin  14^ 
feet  wide,  49^  feet  long,  8  feet  ceiling  built  thereon  and  used  as  a  floating,  movable, 
machine  shop.  It  was  supplied  with  the  equipments,  tools,  &c.,  requisite  for  such 
work,  and  put  into  service  about  the  21st  of  October. 

To  afford  easy  shipment  of  freight,  and  a  suitable  protection  to  supplies  in  transitu 
in  very  low  water — ^the  platform  of  the  wharf  being  inaccessible  with  ordinary  means 
at  that  stage— the  old  hull  of  pile-driver  No.  3  was  repaired  and  strengthened,  a  cabin 
17  feet  broiad,  48  feet  lon^,  and  8  feet  ceiling  built  on  it  to  be  used  as  a  wharf-boat. 
It  was  completed  for  service  about  the  16th  of  September. 

Barge  flats  Nos.  41,  46,  and  51  were  converted  into  temporary  mattress  barges  by 
eozuttructing  thereon  platforms  and  ways.  The  platforms,  similar  to  those  on  the 
regular  mattress  barges,  extend  4  feet  over  the  upper  side.  The  ways  are  of  oak, 
those  of  No.  41  extending  14  feet  and  the  other  two  15^  feet  over  the  lower  side  to 
within  2  feet  of  the  water,  and  are  of  sufficient  length  to  weave  a  mattress  100  feet 
broad. 

Ways  for  making  narrow  mattresses  were  built  on  eighteen  large  flats. 
A  new  platform,  120  feet  broad,  extending  3^  feet  over  the  upper  side,  was  placed 
under  the  ways  on  mattress  barge  No.  2. 
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Three  second-hand  coal  barges  purchased  to  be  altered  for  carrying  materials  were 
strenethened,  the  additions,  finishing,  &c.,  being  similar  to  those  now  in  nse,  which 
have  been  definitely  described  heretofore.  They  were  fitted  out  each  with  new  pumps, 
capstans,  head  and  stern  lines,  marked  United  States  Engineer  Department,.' 'No.  57/' 
"58,"  and  "59,"  respectively,  and  transferred  to  service  Nos.  57  and  58,  July  29,  and 
No.  59,  August  19. 

Four  portable  shanties,  each  12  feet  long,  10  feet  broad,  and  8-foot  ceiling,  were 
made ;  three  were  transferred  and  put  up,  one  at  each  of  the  following  named  places, 
viz,  Meramec,  White-house,  and  Ivory  Station,  on  the  Iron  Mouatain  Railroad,  for  use  as 
telephone  offices  for  the  worlds  at  Jim  Smith's  and  Chesley  Island,  at  Beard's  Island, 
and  at  Horsetail, respectively.    The  fourth  is  here,  subject  to  requisition. 

One  half  section,  7^  feet  long,  20  broad,  and  8-foot  ceiling,  for  sleeping  quartera, 
was  added  to  those  on  barge  flat  No.  28. 

Three  poi-table  shanties,  each  20  feet  broad,  30  feet  long,  and  d-foot  ceiling,  were 
made  and  transferred  to  works,  2^  sections  to  Foster's  Island,  and  one-half  section  to 
Chesley  Island,  to  be  put  up  there  as  foreman's  quarters. 

Agreeably  to  orders  from  headquarters^  received  about  the  Ist  November,  to  con- 
struct six  complete  sets  of  portable  shanties  to  be  used  as  quarters  in  the  next  season, 
they  were  commenced  at  once,  and,  with  their  complement  of  furniture,  were  com- 
pleted about  the  1st  of  February.  Each  set  is  composed  of  one  mess-room  and  kitchen, 
20  feet  broad,  60  feet  long,  8-foot  ceiling,  with  suitable  divisions  for  store-room,  pantry, 
and  sleeping  quarters  for  boarding  master,  cook,  and  waiters.  One  sleeping  quarters, 
45  feet  long,  and  one  foreman's  quarters,  30  feet  long,  with  other  dimensions  same  as 
the  mess-room  and  kitchen.  Each  set  makes  a  complete  outfit  for  seventy-two  labor- 
ers, with  complement  of  overseers  and  attendants. 

These  shanties  are  made  in  sections  easily  handled  and  put  together,  each  set,  with 
306  carriage  bolts.  A  description  of  similar  ones,  the  manner  of  putting  them  together, 
have  been  described  in  previous  reports. 

One  set  of  the  sleeping  and  one  set  of  the  foreman's  were  put  up  on  barge  flat  No. 
48,  to  be  used  as  quarters.  One  set  of  the  foreman's  and  one  section  of  another  fore- 
man's quarters  were  added  to  those  on  quarter  barge  No.  31. 

To  shut  off  the  depot  grounds  from  the  public  thoroughfare  along  the  Iron  Mountain 
Railroad,  a  board  fence,  6  feet  high  and  521  feet  long,  was  put  up,  which,  connecting 
with  the  storehouses,  extends  from  the  old  arsenal  wall  on  the  north  to  that  on  the 
south  side  of  the  depot.  This  line,  the  two  walla,  and  the  river  inclose  the  ground 
occupied  by  the  Engineer  Department. 

Among  the  smaller  constmctions  are  one  hundred  and  seventy-eight  benches,  one 
hundred  and  fifty-six  bunks,  sixty- seven  tables,  ten  trestles,  eighteen  thousand  four 
hundred  bolts,  assorted  ;  two  thousand  four  hundred  and  forty-five  pile  stirrups,  as- 
sorted sizes,  and  a  large  number  of  implements,  tools,  and  appliances. 

REPAIRS 

which  were  marie  are  described  as  follows,  viz :  ' 

Steamer  Humphreys. — In  the  first  half  of  the  year  the  wood  work  on  the  wheel  was 
renewed,  a  new  ice-box  for  transportation  of  perishable  provisions  added,  a  bulkhead 
was  made  to  the  after  part  of  the  boiler  to  retain  heat,  hold  was  braced  on  both  sides, 
which  had  been  damaged  by  ice ;  stanchions,  steps,  and  boiler  deck-rail  repaired.  In 
March  she  was  drawn  onto  the  ways,  her  hull  overhauled,  a  sheet  of  iron  plating 
renewed  on  both  sides  of  her  bow,  an  iron  shoe  put  on  the  stern,  new  rivets  added 
where  needed,  rudder  irons  repaired,  plates  of  iron  were  placed  under  the  outrigger- 
one  on  each  side — to  stiffen  the  guards,  in  place  of  old  ones,  which  were  of  wood ; 
gallows-frame  knees  repaired,  bed-plate  for  capstan  spindle  renewed.  She  was  calked 
around  the  stem-post,  .and  her  hull  painted.  The  nigger  engine  was  removed  firom 
the  hold,  placed  and  adjusted  on  deck. 

Steamer  General  Gillm^re, — The  machinery  for  furnishing  her  with  electric  light  was 
fixed  in  position. 

Steamier  Anita, — Stem-post  repaired  in  the  first  half  of  the  year.  During  the  winter 
her  machinery  was  removed  to  the  hull  of  the  new  steamer  General  Gillmore,  and  the 
old  hull  is  here,  being  used  for  the  present  as  a  wharf- boat. 

Launch  Florence. — Purchased  to  be  used  as  a  tender  to  the  engineer  working  parties, 
was  raised  from  the  water,  her  hull  and  machinery  overhauled,  thoroughly  repaired, 
and  hull  painted.  Later  in  the  season  she  was  again  taken  out,  leaks  m  siphon  and 
mud-pump  stopped,  machinery  again  overhauled  and  repaired,  and  a  new  propeller 
wheel,  a  roof,  pilot-house  and  pilot-wheel  added. 

Launch  Hornet. — The  cabin,  pilot-house,  pilot-wheel,  and  forward  deck,  which  were 
burned,  were  replaced  by  new  ones.  Subsequently  anew  rudder  was  made  and  fitted, 
skeg  and  other  parts  of  her  hull  repaired. 

Hydraulic  excavator. — A  boom  derrick,  crab  frame,  and  davit  were  made  and  fitted. 
To  increase  the  current  of  the  water  in  the  sand  pump  two  goose-neck  copper  pipes 
were  fitted,  and  protected  under  water  by  a  basket-work  of  iron. 
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Pile-drivers. — ^A  new  set  of  leads  and  braces  and  one  lead,  one  brace,  and  one  wench- 
post  were  added,  the  former  to  No.  19  and  latter  to  No.  21. 

Slight  repairs,  calking,  &c.,  were  made  to  Nog.  1,  9,  10,  and  17. 
The  floating  machine  shop  was  transferred  to  the  depot  on  the  11th  of  April,  since 
which  time  the  machinist  has  been  engaged  in  overhauling  and  repairing  machinery 
to  pile-drivers. 

Drivers  Nos.  1, 3,  6, 7,  8, 15,  and  18  have  been  put  in  thorough  repair.  These  drivers, 
except  No.  3,  are  furnished  with  Worthington  pumps,  in  which  were  used  brass  pack- 
ing. These  w^ere  found  to  cut  easily  in  muddy  water ;  to  be,  therefore,  defective  and 
expensive,  aiid  the  pumps  were  altered  by  ourmachinist  so  as  to  use  other  less  expen- 
sive and  more  useful  packing — a  description  of  which  I  will  give  in  his  words,  viz : 

**  In  working  the  Worthington  pump  it  was  found  necessary  to  substitute  some 
other  packing  for  that  used  to  secure  at  all  times  a  full  valuation  of  her  working 
capacity.  The  original  packing  (a  brass  ring  fitting  the  plunder  and  held  by  a  gland 
stationary  in  the  center  of  the  pump,  the  plunger  traveling  liirough  same)  in  pump- 
ing muddy  water  would  cut  and  enlarge  ring  so  that  churning  of  water  would  occur, 
neceautating  new  rings  in  order  to  secure  valuation  of  pump. 

*^Otit  manner  of  substitution  is  to  bore  out  the  middle  partition  where  the  original 
braes  ring  was  held,  fitting  it  in  a  stuffing-box  and  gland,  the  box  having  four  turns 
of  five-eighths  inch  square  elastic  packing.  When  churning  commences  with  this 
packing  the  heads  of  the  water-ends  of  the  pump  must  be  taken  off  and  gland  screwed 
up ;  not  over  fifteen  minutes'  work. 
**The  elasticity  of  the  filling  insures  a  tight  packing. 

'*  One  filling  will  be  sufficient  for  a  pump  an  entire  season,  doing  full  work,  at  a 
cost  of  about  $1.20 — ^3  pounds  of  rubber  and  canvas. 
**  The  stuffing-boxes  and  glands  will  outlast  the  pump. 

**  No.  10  driver — the  first  to  which  the  improvement  was  applied — after  being  used 
about  three  months  was  snbiected  to  a  tesi  of  water  pressure  of  179  pounds  to  the 
square  inch  (one-third  more  than  it  was  calculated  to  bear),  and  on  examination  of  the 
packing  it;  was  found  to  be  in  perfect  shape,  thus  proving  the  substitution  to  be  what 
our  eenrice  requires,  a  simple,  easily  adjusted,  and  inexpensive  packing,  comprehen- 
sive to  any  one. 

"  Since  the  11th  of  April  we  have  put  new  stuffing-boxes  and  glands  in  drivers  Nos. 
1, 6, 7, 8, 9, 10, 13, 15,  and  18." 

Bargm, — The  bits,  timber-heads,  kevils,  capstan-bed,  deck,  and  sheathing  of  No.  9 
were  repaired,  and  her  top  sides  calked  all  around. 

Four  new  timber-heads,  four  braces,  and  five  cross-chains  were  added  to  No.  46,  her 
hull  repaired  and  calked. 

Four  pieces  of  gunwales  and  two  planks  on  the  rake  on  one  side,  and  two  pieces  of 
gunwales,  one  stiffener,  and  three  rake  planks  on  the  other  side  of  No.  53  were  renewed, 
hull  repaired  and  calked. 
Nos.  12,  23,  32,  49,  and  51  were  placed  in  dry-dock  and  thoroughlv  repaired. 
Slight  repairs  were  ma<le  to  Nos.  14,  17,  25,  27,  28,  33,  34.  38.  40,  42,  54,  57,  58,  and 
59. 

The  pomps  and  bitts  of  No.  10  were  repaired,  top  sides,  calked  all  around,  and  hull 
painted. 

The  bow  of  No.  13  was  raised  from  the  water  with  side  dock,  a  plank  below  water 
line  cut  by  the  ice  was  replaced  by  a  new  one,  her  hull  calked  and  painted. 
Bitts,  capstan-bed,  deck,  and  hatches  of  No.  16  repaired,  her  hull  calked  and  painted. 
The  pomps  of  No.  20  were  repaired  and  hull  painted. 
The  top  sides  of  Nos.  22  and  26  were  calked  all  around  and  hull  painted. 
Matirea»-bar§e8, — Tliat  part  of  the  ways  extending  over  the  sides  of  No.  3  were  re- 
paired. 

Quarter-hoaU. — Slight  repairs  were  made  to  Nos.  2,  4,  and  6.    The  canvas  renewed 
in  several  places  on  the  roof  of  Nos.  4  and  6,  and  roof  painted. 
Wkarf'hiMU.— Slight  repairs  made  twice  during  the  year. 

Smmll  loaU, — Yawls,  skiffs,  large  and  small  fiats  have  been  overhauled,  repairs  made 
where  needed.  Those  in  service  repainted,  such  as  are  not  needed  at  present  put 
onder  cover,  and  all  re-marked  ^'United  States  Engineer  Department,'^  with  their 
individual  numbers  in  the  respective  series. 

The  private  telephone  of  the  Engineer  Department,  which  puts  the  depot  in  com- 
munication with  headquarters  and  the  several  engineer  parties,  and  the  city  wires 
which  connect  it  with  the  machine  shops  and  the  material  and  supply  market  in  the 
city,  have  gieatlv  facilitated  operations  here  by  enabling  us  to  meet  the  wants  at  the 

works  witnont  the  delay  incident  to  ordinary  means  of  communication. 

•  *#  ##  #  • 

Withmnch  respect,  your  obedient  servant, 

C.  L.  Stevenson, 

Supply  Clerk. 
M^.  0.  H.  Ernst, 

Corps  of  Mn^neert,  U.  8,  A, 
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14. 

SUBSISTENCE. 

report  of  mr.  s.  8.  van  norman,  subsistence  clerk. 

United  States  Engineer  Depot, 

Saint  Louiif  July  7,  1883. 
Major  :  I  have  the  honor  to  sabmit  my  report  of  operations  in  the  snbsisteuce  de- 
partment connected  with  the  works  of  improvement  under  your  charge,  for  the  fiscal 
year  ending  June  30,  1883. 

The  present  system  of  providing  for  employes  under  your  direction  was  first  intro- 
duced in  March,  1882,  and  as  I  believe  it  embraces  features  new  to  many  engaged  on 
works  of  public  improvement  where  large  bodies  of  men  have  to  be  cared  for,  this 
report  is  made  to  include  the  time  from  the  adoption  of  the  system  up  to  the  end  of 
the  fiscal  year. 

organization. 

(1)  Suhsi8ten4i€  clerk, — ^The  subsistence  clerk  has  special  charge  of  the  procurement 
and  issu«  of  subsistence  supplies  at  Saint  Louis,  and  regulates  the  bill  of  fare  according 
to  the  season. 

He  also  acts  as  special  inspector  of  boarding  masters,  and  visits,  from  time  to  time, 
the  boarding  houses,  inspecting  the  boarding  master's  subsistence  records,  and  the 
manner  in  wnich  they  perform  their  duties,  reporting  the  result  of  his  inspection  to 
the  officer  in  charge. 

(2).  Boarding  mastere,  cookSj  and  waiters, — For  each  kitchen  there  is  employed  one 
boarding  master  at  a  compensation  of  $60  per  month,  one  cook  at  $50,  and  one  cook 
at  $30,  with  attendants  in  the  proportion  of  one  f«r  every  eighteen  men  provided  for ; 
the  compensation  of  attendants  being  $20  per  month ;  all  of  these  persons  being  pro- 
vided with  subsistence  in  addition  to  the  above  salaries. 

The  boarding  masters  are  responsible,  under  the  direction  of  the  resident  engineers, 
for  the  proper  preparation  and  serviee  of  the  food,  for  the  timely  procurement  of  sup- 
plies, for  tne  good  order  and  cleanliness  of  the  sleeping  quarters,  mess-rooms,  and 
kitchens,  and  for  the  preservation  of  the  bedding,  furniture,  and  subsistence  stores. 

QUARTERS. 

Portable  quarters,  placed  upon  barges  or  on  the  shore,  are  provided,  each  uet  of 
which  will  accommodate  seventy- two  men  and  their  attiendants  with  kitchen,  mess- 
room,  and  sleeping  quarters. 

AlUnoance  of  mess  furniture  for  one  mess-room  aocommodating  seventy-two  men. 


Artioles. 


BmIhb,  wash 

Bowls,  BUgar — 
Boxes: 

Pepper 

Mastard 

Bmshes: 

Scrub 

Dost 

Cellars,  salt 

Cruets,  vinegar . 

Cups,  coifee 

Dishes: 

Butter 

Gravy  

Vegetables.. 

Dippers,  tin 

Forks,  table 

Knives,  table ... 
Pitchers : 

Milk 

MQlasses — 

Water 

Plates: 

Dinner 

Soup 

Saucers 

Spoons: 

Table 

Tea 

Towels,  roller... 
Tumblers 


Quantity. 


Number. 

12 

8 

12 
12 

4 
2 
12 
12 
72 

8 
8 
16 
4 
72 
72 

8 
6 

4 

80 
72 

144 

96 
80 
24 
72 


Remarks. 


One-pint. 

One-gallon. 

Extra  saucers  used  fsr  side  dishes. 

Three  yards  each. 
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Allowance  of  furniture  for  one  kOchen  accommodating  seventy-tufo  men. 


Articles. 


Ax 

BaaiB,Ta8h... 
Barrels,  water 
BaUxT.egg  ... 
Bdler: 

Wash 

Soup 

Coffee 

Tea 

Board: 

Wash 

Cho] 

Bofx,dicd|i^ 

Brooms 

Brashest 

Scrab.. 

Dost... 
Buckets. 
CazL,iniIk 
Clearer: 

Butcher 

Li|:ht 

Clock,  maii&s 

Caps,  tin 

Ciiu*!idei» 

Porks: 

Carving 

Meat 

Grater,  bread 

Grater,  natmes 

Griddle 

Hatchet 

Hook,  ice 

Jaxa , 

Kectke: 

Camp 

Ssaee 

Xahres: 

Carnng , 

Botcher 

Psnett 

Ksabera,  ptrtato 

MOLcoiTee 

Jfop 

Opeoer,  can 

POBS: 

Bread 

Baking 

Frring 

Pin.  rolling 

Plat?«.|iie 

Poker,  iron 

Pots: 

Coflee 

Tea 

Saw: 

ITood  and  back 

Meat 

Scalce: 

Beam , 

Spring 

Scoopa.  tin 

Shovel,  fire 

ShoveL  coal 

Sierre,lSoar 

Skimmer 

Spoooa.  kitchen 

Steel,  knife 

Store,  cook 

ToveU: 

Ksh 

Hand 

Tabs^waeh 


Quantity. 


i^Tvinftsr. 


Bemarks. 


Twenty-gallon  galranixed  ixon,  with 
coTer. 

Twelve-gallon,    with    strainer    and 

fiftncet. 
Sight-gallon,  with  strainer  and  ftmeat. 


1  foot  by  2  feet  by  2  inehea. 
3  feet  by  3  feet,  with  4-inoh  sides  and 
back. 


Four-gallon. 

For  chopping  meat  ifaie. 


2 
2 
1 

1 
1 
1 
1 
2 

4 
2 

1 

2  , 
1 
2 
1 
1  I 

1  ; 

2  ! 

■1 

18  I 

1  I 

4 
4 

1 
1 

1 
1 
4 
1 
1 
1 
1 
• 
1 
1 

6 

4 
3 


^^ 


Fire-gallon. 

Heating  water  for  men's  washing. 


It-inch. 

One,  8-inoh ;  one,  12-inch. 

10  inches. 


I  One-half  gallon. 
•  Do. 


24-inoh. 
500-poand. 
Assorted  sizes. 


Iron. 

10-inch. 

Coal,  hotel  superior  No.  0. 

One  yard  each. 
Ordinary  crash. 
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AUotoance  of  bedding  for  seventy-two  men. 


Articles. 


Blankets,  doable pairs.. 

Comforts number. . 

Cases,  bolster do — 

Sacks, bed,  doable do  ... 

Sheets,  doable do — 

Slips,  bolsters do — 


Bemarks. 


Two  men  occupy  one  bunk.  Straw  is  provided  for  filling  the  bed-sacks  and  bolster- 
cases. 

Single  bnnks  are  provided  for  the  overseers,  who  are  also  allowed  moss  pillows  in 
place  of  bolster^oases. 

Resident  engineers  are  furnished  with  a  cot,  mattress,  and  feather  pillow  each,  be- 
sides the  necessary  allowance  of  blankets,  sheets,  and  pillow-slips. 

SUBSISTENCE  STOREHOUSE. 

This  building  is  located  at  the  engineer  supply  depot,  foot  of  Arsenal  street,  about 
3  miles  from  th«^  central  portion  of  the  city.  It  is  a  frame  structure,  25  feet  wide  by 
125  feet  long,  with  a  cellar  of  the  same  dimensions. 

The  building  will  easily  hold  two  months^  supplies  for  2,000  men. 

PROCUREMENT  OF  SUPPLIES. 

When  stores  are  required  the  subsistence  clerk  procures  proposals  from  the  princi- 
pal dealers,  accompanied  by  samples,  and  then  makes  requisition  upon  the  officer  in 
charge  for  the  articles,  forwarding  at  the  same  time  the  proposals,  with  an  abstract 
thereof,  and  a  recommendation  as  to  which  one  should  be  accepted. 

The  above  applies  to  all  subsistence  stores,  except  fresh  vegetables,  wkich  are  pur- 
chased in  open  market,  as  required. 

At  least  one  month's  supply  of  non-perishable  stores  is  kept  on  hand  in  the  sub- 
sistence storehouse. 

DISTRIBUTION  OP  SUPPLIES. 

Fresh  meat  and  vegetables  are  issued  semi- weekly;  potatoes,  flour,  and  butter 
weekly,  and  other  supplies  semi-monthly. 

Requisitions  from  each  boarding  master  are  sent  direct  to  the  subsistence  clerk  three 
days  in  advance  of  the  time  the  stores  are  required. 

Invoices  and  receipts  accompany  each  lot  of  supplies  sent  out. 

Resident  engineers  sign  receipts  for  stores  received  by  each  boarding  master  under 
their  charge,  and  return  them  direct  to  the  subsistence  clerk.  In  addition  to  these 
duplicate  receipts  are  made,  one  of  which  is  signed  by  the  mate  of  the  boat  on  which 
the  supplies  are  shipped  and  returned  to  the  subsistence  clerk ;  the  other  is  signed  by 
the  boarding  master  receiving  the  stores  and  returned  to  the  mate,  who  holds  it  as  his 
voucher. 

QUALITY  OF   SUPPLIES. 

The  quality  of  supplies  furnished-  may  be  termed  "choice."  Flour  is  required  to 
grade  choice,  and  other  farinaceous  foods  are  the  best  the  market  affords. 

Cured  meats  are  of  the  best  quality,  and  fresh  meats  the  best  to  be  had  without 
specifying  "stall-fed." 

The  following  list  of  supplies  provided  gives  detailed  information  as  to  variety  and 
quality : 


Articles. 


Apples,  dried — 

Allspice 

Bacon,  breakfast 

Beef 

Beans  

Batter 

Coffee 

Crackers 

Cheese 

Codfish 


Quality. 


Choice. 
Clean  sifted. 
Choice. 
Best  mess. 
Choice  navy. 
Choice  dairy. 
Prime  Rio. 
3  X  Soda  boxes. 
Full  cream. 
Stunmer  cured. 
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ArticloB. 


Extract: 


Tanilla... 
Tkna,  wheat . 

Grita 

Gmjret 

Bominy 

Lwd 

Lye. 


i2^\ 


QnaUty. 


Price's  Aill  pints. 

Do. 
Choice,  ioapected. 
Choice  and  fresh  in  barrels. 
Pure  gronnd,  one-quarter  poond  packages. 
Choice  and  ft*esh  in  barrels. 
Choice  kettle-rendered,  20-pound  buckets. 
Concentrated,  Pitts',  four  doaen  in  case. 


Choice  kiln  dried,  in  barrels. 

Choice,  coarse,  2-ponnd  packages. 

Domestic,  10-ponnd  boxes. 

Burrows'  Lenngton,  half-pound  tins. 

Belcher's. 

Half  barrels,  100  pounds  net 

Eaf^le  brand. 

Pnme  sound. 

Choice,  dry. 

Price's,  S-ponndtins. 


Com  ...................................... 

Oat 

Xaeanmi 

Mnsiard , 

Molasses,  &H .. 

Mackerel,  No.  1 

Milk,  condensed , 

Sntmegs 

OnioBft , 

Powders,  yeast ^  _^ 

Pep?!*' ' !  Pure,  ground,  half-pound  tins. 

Piofles Medium,  plain,  5-gallon  kegs. 

Psaehca.  dried '  Choice,  halves. 

Potatoes Choice  quality. 

^ork Choice  mess,  200-poQnd  barrels  net. 

S.  C.  choice  and  fresh. 
Loose  muscatel. 
Belcher's  Standard  C. 
Dairy,  10-pouud  bags. 

Salt Lake,  2«0.pound  barrels. 

Ssoce,  pepper Half-pint  bottles. 

SsH> I  Best  extra  family. 

Shmlden I  Plain,  cured. 

Soda,  ail I 

Tes.ookmg ,  Good  medium,  half  cheats. 

ToBBstoss Choice,  gallon  cans. 

yiMgu I  Cider,  fortr  grains. 


In  addition  to  the  above,  sboat  thirteen  different  kinds  of  fresh  vegetables  are  far- 
nifihed  in  season. 


COST  OF  SUBSISTENCE. 


Thesvenee  daily  cost  per  man,  with  the  average  number  of  men  subsisted  daily, 
is  giren  in  tne  following  table,  and  includes  cost  of  service  of  all  persons  employed 
in  connection  with  subsistence : 


Months. 


I    Average   | 
number  of     Average 
men       I  daily   cost 
subsisted   !    per  man. 
daily.      | 


Msrck 

fc:::::::::::::::::::::::::::;::::: 

June 

July 

Aofiist 

September 

October 

NoTember - 

December* 

1883. 
Msreh 

Jme 


531 

f0  50 

701 

«4 

080 

43 

6S2 

50 

657 

40 

087 

43 

1,080 

4S 

1.000 

42 

1,102 

47 

732 

52 

281 

51 

462 

42 

882 

42 

102 

40 

*  From  1st  to  18th. 

From  the  above  it  appears  that  while  there  were  more  than  double  the  number  of 
men  subsisted  dmriiig  the  first  four  months  of  1882  than  for  the  same  time  in  1883,  the 
svenge  daily  coet  per  man  in  the  first  case  was  47  cents,  and  in  the  latter  only  44 
cents. 
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With  a  full  working  force  the  cost  of  the  ration  could  be  still  farther  reduced,  as 
has  been  demonstrated  this  season.  In  one  case  68  men  were  subsisted  one  month  at 
a  cost  of  35  cents  per  day  for  each  man,  and  again  43  men  were  boarded  for  the  same 
time  at  a  daily  cost  of  37  cents  per  man. 

The  bill  of  fare  for  each  day  is  as  follows : 


Day. 


Sunday  

Monday 

Tuesday 

Wednesday. 


Thursday.. 


Friday. 


Saturday  . 


Breakflast. 


Coffee,  bread  and  butter, 
shoulder  and  beefsteak, 
potatoes. 

Coffee,  bread  and  butter, 
beefsteak,  boiled  pota- 
toes. 

Coffee,  bread  and  butter, 
meat  stew,  boiled  pota- 
toes. 


Coffee,  bread  and  butter, 
beefsteak,  breakfast 
bacon  or  shoalder,  pota- 
toes, stewed  apples. 

Coffee,  bread  and  butter, 
beefjBteak,  potatoes,  fried 
or  stewed. 


Coffee,  bread,  corn-bread, 
butter,  mackerel  ana 
bee&teak,  potatoes. 

Coffee,  bread  and  butter, 
beefsteak,  potatoes. 


Dinner. 


Supper. 


Soup,  roast  beef  or  pork, 
mashed  potatoes,  vege-  | 
tables,  ooffee,  pudding. 

Soup,  roast  pork,  boiled 
potatoes,  turnips  or  other 
yegetables,  pudding. 

Soup  (bean  or  rice),  roast 
mutton,  potatoes,  vege- 
tables, pie  or  pudding. 


Soup,  roast  beef,  potatoes, 
tomatoes  (canned  or 
fresh),  pie  or  pudding. 


Soup,  mess  beef  and  cab- 
bage or  other  vegetables 
in  season,  potatoes,  bread 
pudding. 

Vegetable  soup,  codfish, 
potatoes,  macaroni,  bread 
or  rice  pudding. 


Soup,  sttiit  pork  and  baked 
beans,  potatoes,  pudding. 


Coffee  or  tea,  bread,  and 
butter,  meat  and  pota- 
toes, stewed  peaches. 

Coffee  or  tea,  bread  and 
butter,  beef  and  pork, 
potatoes,  Med  or  stewed. 

Coffee  or  tea,  bread  and 
butter,  mutton  and 
shoulder,  potatoes,  oat- 
meal or  gnts. 

Coffee  or  tea,  bread  and 
butter,  beef  and  salt 
meat,  potatoes. 


Coffee  or  tea,  bread  and 
butter,  beef  (salt  or  fic«sh), 
potatoes,  stewed  apples. 

Coffee  or  tea,  bread- and 
butter,  cheese,  oat-meal 
or  grits,  potatoes,  stewed 
peaches. 

Coffee  or  tea,  bread  and 
batter,  shoulder,  mush, 
potatoes. 


The  allowance  of  subsistence  stores  for  one  hundred  men  for  one  week,  with  the 
amounts  allowed  for  each  day,  is  as  follows : 


Articles. 


Allspice pounds . . 

Appltis,  dried do 

Bacon do 

Beef,  mess do 

Beans do... 

Butter do 

Cheese do — 

Coffee do... 

Codfish do... 

Crackers do  .. 

Extracts pints., 

Flour pounds. . 

Grits do... 

O^inger do  — 

Lard do 

Macaroni do..., 

Mackerel do 

Meal,  com do — 

Meal,  oat do — 

Meats,  fresh do.... 

Milk,  condensed do 

Molasses gallons.. 

Mustard pounds . . 

Nutmegs do  — 

Onions do — 

Peaches,  dried do 

Pepper,  blaok do — 

Pickles gallons. . 

Powders,  yeast pounds.. 

Potatoes do — 


§ 

CO 


.  09071      .  0907 

8  I.-. !- 


0 


9 


6.631 


7 
.05 
79.21 


.  0907       .  0907 
17* 


9.38 


23 
0.38 


9.38 


4.42 


7 

.05 
79.21 


I  as  required. 


5.5 


5.5 
5 


asrequ 
136 
4 
.5 
.02 
.014 
8.62 
7.5 
.25 
.42 
.67 
115 


ired. 
136 
4 
.5 
.02 
.014 
&62 


.25 
.42 
.67 


4.42        4.42 


7  I    7 

.05    I      .05 
79.21    ;  79.21 


5.5 


5.5 


1 

s 


.0907 


.0907 


'9,38' 


4.42 


7 

.05 
79.21 


5.5 


115 


136 

4 
.5 
.02 
.014 

8.62 

7.5 
.25 
.42 
.67 
115 


136 

4 
.5 
.02 
.014 

&62 


136 

4 
.5 
.02 
.014 

8.62 


.25  .25 

.42  .42 

.67  .67 

115  lll5 


Total. 


I 


.0907;       .6349 

;  12 

17 

I  44 

23  46 

9. 38       70. 28 

I     8 

42    ;    4.42       33.151 

27 

i    7  ,49 

05  .05    I       .35 

21       79.21     554.47 


5.S 
15 
20 


5.5  38.5 

i 20 

1 20 

!  15 


I 


115 


,136 
4 
5      '      .5 
02    I      .02 
014  ,      . 014 
62    !    8.62 

5       

25    ,      .25 
42  .42 

67  .67 

.115 


857 

28 
I    3.5 
I      .14 
;      .096 

60.34 

22.5 

1.75 

2.94 

I    4.69 

;805 
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ArticlM. 


f 


I 


! 


1 


TotaL 


Pork.1 


Bioe , 

Salt 

Stuiee,  pepper 

Shoolden,  smoked. 

Soap 

HngarT  ....•.•.....•. 

Tea 

Tomatoes 

TefetoUes,  fraeh.. 
Tbiesar 


.ponsda., 
....do... 
....do... 

do.... 

..botaea.. 

..poonda 

..V.do.., 

....do.... 

....do. 


2.5 


.5 


5 
.5 
10.58 

9 
23 

1 

Aa  dete.nniiied 
.5  .5 


2.5 

7.45 

5 

.5 

10.58 

e 

38   . 

1 
.67 
byanba 


26 


2.5 


.5 


.5 


7.45 
5 
.5 


6 

28 
1 

.67 
iatenoe 

.5 


6 

28 

1 

.67 
clerk. 
.5 


.67 
.5 


5 
.5 
10.58 
6 
28 
1 
.67 

.5 


7.5 
14.8 
35 

8.5 
3L74 
42 
181 

7 

4.68 

8L5 


The  aboT«  allowance  was  prepared  from  data  fiimiahed  by  the  aabaiatence  records 
for  last  season,  and  is  subject  to  such  modification  as  farther  experience  may  sug- 
gest. 

Voy  reepectfuUy,  your  obedient  servant, 

8.  8.  Van  Norman, 

8ub9Utmc9  CUrh. 
Msj.  0.  H.  Ernst, 

U,  S.  Engineers. 


15. 

PILE-DEIVING  IN  SANDY  SOILS. 

report  of  ueutbnakt  pkederic  v.  abbot,  corps  of  xngikeers. 

United  States  Engineer  Officb, 

Saint  Lome,  Mo.,  April  30,  1883. 
Major;  I  have  the  honor  to  submit  the  following  report  on  the  subject  of  pil^- 
driring,  in  accordance  with  your  order  of  Jane  10, 1^,  as  below  : 

''United  States  Enoinker  Qffice, 

''8aini  Louie,  Mo,,  Jtme  10, 1882. 
'^SiR :  Haying  reported  to  me  in  accordance  with  Special  Orders  No.  125,  Headqoar- 
ters  of  the  Army,  Adjutant-General's  Office,  Washington,  D.  C,  May  31, 1882,  you  are 
assifned  to  duty  in  this  office. 

'*Yoa  are  specially  charged  with  the  study  of  pile  driving  in  sandy  soils.  It  is  de- 
sired that  all  obtainable  information  on  the  subject  be  obtained,  in  order  to  ascertain 
whether  or  not  the  machines  now  in  use  under  this  office  can  be  improved  upon.  In 
pursuing  yonr  investigations,  should  you  desire  to  visit  other  cities  or  localities,  yon 
will,  on  application,  be  authorized  to  make  the  necessary  journeys. 
'*  Very  respectfully,  your  obedient  servant, 

"O.  H.  Ernst, 

''  Major  of  Engineem, 
**  First  Lieut.  P.  V.  Abbot, 

«*  Onye  of  Engineers,  U,  8,  J." 

In  accordance  with  the  above  order,  I  made  a  careful  search  for  information  on  the 
«abject ;  the  matter  in  print  was  very  slight,  and  what  was  stated  was  very  general 
and  nnsatisfacUiry  in  its  nature. 

To  cany  oat  the  provisions  of  your  order  it  was  plainly  necessary  to  make  a  thor- 
ough study  of  the  drivers  under  your  orders,  but  the  hi^h  stase  of  the  Mississippi 
BiTer  nrevented  them  from  working  under  normal  conditioDs  till  the  middle  of  July. 
On  tiie  21st  of  that  month  I  took  up  my  residence  at  Jim  Smith's,  and  watched  the 
action  of  yonr  drivers  there  at  work. 

The  following  scheme  of  observations  was  adopted  at  the  start  and  continued 
throughout : 

I  took  position  on  the  roof  of  a  pile-driver,  and  recorded  the  time  at  which  each 
operation  was  begun  and  completed.  The  record  was  kept  with  great  care,  and  in- 
cluded aU  epochs  which  were  distinctly  enough  marked  to  admit  of  observation. 

5455«.E  83 79 
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I  continued  these  observations  at  different  times,  different  stages  of  river,  and  at 

different  places,  throughout  the  summer  and  fall,  till  I  had  a  sufficient  number  to 

ive  with  considerable  accuracy  the  relation  between  the  different  observed  times. 

are  was  exercised  to  insure  an  average  result  by  observing  in  both  easy  and  difficult 
situations. 

In  November  I  visited  Chicago,  pursuant  to  the  above  instructions,  and  made  a 
similar  set  of  observations  on  some  drivers  at  work  under  the  Illinois  Central  Rail- 
road. 

In  accordance  with  verbal  orders  given  me  in  the  latter  part  of  June,  I  have  studied 
the  probable  advantages  of  placing  more  than  one  set  of  leads  on  a  single  flat,  and  a 
project  for  such  a  machine  is  herewith  submitted. 

I  shall  divide  this  report  into  five  distinct  heads. 

First.  The  discussion  and  description  of  the  action  of  your  drivers  in  their  present 
form,  with  suggestions  upon  the  organization  of  the  personnel  to  make  it  more  effi- 
cient ;  also  suggestions  of  small  changes  in  the  fittings,  to  render  the  present  form  of 
drivers  more  convenient. 

Second.  A  discussion  and  description  of  the  action  of  the  form  of  pile-driver  known 
as  the  *'  steam-hammer  driver,''  employed  by  the  Illinois  Central  Railroad,  and  a  com- 
parison of  its  efficiency  with  that  of  the  jet  drivers  used  by  the  same  company,  doing 
identical  work. 

Third.  A  consideration  of  the  possible  economy  of  using  steam-hammer  driven  i& 
your  works  in  place  of  the  present  form  of  jet  drivers. 

Fourth.  A  study  of  the  law  of  variation  m  resistance  offered  to  the  penetration  of 
a  pile  driven  by  a  Jet  driver  at  different  depths,  as  shown  by  some  observations  inci- 
dentally made  last  season. 

Fifth.  A  project  for  a  multiple  lead  driver,  with  discussion  of  the  changes  made  in 
the  form  of^ leads,  &c,,  and  a  consideration  of  the  probable  economy  of  constructing 
one. 

PART  I.^A.CnON  OF  THB  DRIVERS  U8KD  IN  THB  IMPROVEMENT  OF  THE  MISSISSIPPI, 
BETWEEN  THE  ILLINOIS  AND  OHIO  RIVERS. 

MATERIAL. 

ffulh — Figure  1,  Plate  — .*  gives  a  general  idea  of  these  pile-drivers.  The  hnll  is  30 
feet  wide  by  abant  64  feet  long,  and  is  made  very  stiff  and  rigid  by  two  heavy,  solid- 
boilt,  longitudinal  bulkheads ;  the  leads  are  made  of  timbers  36  feet  long,  with  iron 
on  the  &Sm  worn  by  the  hammer.  The  dear  space  between  them  is  20  inohee.  The 
hammer  is  of  the  usual  form  and  weighs  a  ton. 

Machinery. — ^The  water  for  the  Jet  is  supplied  by  a  No.  5  Worthington  duplex  pump, 
capable  of  discharging  165  gallons  a  minute,  with  a  piston  velocity  of  100  feet  a  minute. 
By  this  pump  the  water  is  forced  through  a  S^-inch  gas-pipe,  m,  m,  m,  m  in  the  figure. 
Tills  so-called  stand'jpipe  terminates  a  few  feet  above  the  second  platform  in  the  leads, 
where  it  is  coupled  to  a  3^  inch  five-ply  hose  capable  of  supporting  a  pressure  of  180 
pounds  to  the  square  inch.  This  is  in  turn  coupled  to  a  piece  of  l^-inch  gas-pipe  ti ,  n,  r, 
the  lower  end  of  which  is  connected  with  a  piece  of  1-inch  gas-pipe  2i  feet  long  (9), 
which  forms  the  nozzle.  The  reducer  which  connects  the  last  two  pipes  is  made  with 
a  square  shoulder  to  rest  on  a  staple  driven  into  the  pile  2  feet  from  its  larse  end  (the 
lower  end),  as  is  shown  in  Figures  1  and  2,  Plate  — r  When  not  in  use  tae  Jet  pipe 
stands  with  the  nozzle  resting  on  deck,  near  the  leader  timbers. 

The  hammer  is  permanently  made  fast  to  its  line,  which  passes  over  a  15-inch  sheave 


at  the  top  of  the  leads  to  the  drum  0,  to  which  it  is  also  permanently  attached.  This 
drum  (Figure  1,  Plate  — *)  and  the  male  friction  h  are  free  to  slide  longitudinally  on  the 
sh&ft  a  a:  the  drum  also  turns  freely  on  this  shaft ;  the  male  friction  h  cannot.  The 
other  male  friction  is  permanently  fast  to  the  shaft,  and  is  bolted  to  the  spur-wheel^. 
The  lever  c  is  connected  with  &  by  a  clutch,  which  allows  h  to  turn  with  uie  shaft  a  a. 

The  action  is  as  follows:  The  lever-handle  h  is  nominally  as  far  to  the  left  (facing 
the  leads)  as  it  will  go.  In  this  position  the  drum  is  loose  on  the  shaft,  and  the  engine 
runs  without  affecting  the  hammer;  to  raise  the  latter,  h  is  pressed  strongly  to  the 
right,  which  forces  male  h  into  the  female  friction  on  that  end  of  the  drum,  and  slides 
6  and  o  on  the  shaft  till  male/  is  pressed  tightly  into  its  female  friction.  The  drum, 
being  thus  clamped  at  both  ends  oy  males  turning  with  the  shaft,  must  turn  itself;  it 
winds  up  the  hammer  line  and  raises  the  hammer. 

When  the  latter  is  high  enough  h  is  moved  to  the  left,  the  male  frictions  are  thus 
withdrawn,  the  drum  is  freed  from  the  shaft,  the  weight  of  the  hammer  uncoils  the 
rope  wound  Upon  o,  and  strikes  the  pile  nearly  as  heavily  as  if  the  fall  was  free,  the 
only  lessening  of  the  blow  being  due  to  stifihess  of  cordage  and  the  slight  friction  of 
the  drum  as  it  revolves  on  its  shaft.  This  method  leaves  the  height  of  fall  and  fr^ 
qnency  of  blow  perfectly  under  the  control  of  the  master  driver. 

*  Plate  not  forwarded. 
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The  engine,  a  xegnlar  No.  5  Nagel  affricaltaral  engine,  fifteen  nominal  hone-power, 
l^ineh  stroke,  &-inch  diameter  of  cyunder,  monnted  on  the  top  of  a  fifteen  horse- 
power horizontal  agrienltnral  boiler,  is  connected  with  the  crab  jnst  described  by  a 
9-inefa  mbber  bolt. 

The  male  and  female  frictions  are  all  of  oast  iron,  and  have  given  some  trouble 
from  wearing. 

The  remainder  of  the  outfit  is  of  the  usual  character,  and  requires  no  description. 
The  anohors  vary  in  weight  from  150  to  250  pounds. 

PKRSONNEL. 

The  T^nlar  pile-driver  crew  is  composed  of: 

One  master  driver,  at  |60  a  montii  and  board. 

One  ensineery  at  |60  a  month  and  board. 

Six  deuLhands,  at  9  cents  an  hour  and  board. 

Their  duties  are  as  follows : 

1.  Master  driver. — ^The  master  driver  is  in  charge  of  the  entire  crew,  and  is  responsi- 
ve for  all  the  Government  property  on  the  driver.  He  manipulates  tne  friction  which 
raissB  the  hammer,  handles  the  log-chain  line  when  the  pile  is  raised  from  the  water 
to  be  not  in  the  leads,  directs  the  engineer  when  to  start  and  stop  tiie  pump  and  en- 
gine, keeps  the  time  of  his  erew,  keeps  a  reoord  of  piles  driven  and  of  the  time  lost 
in  waiting  for  a  supply  of  piles,  and  superintends  placing  the  driver  in  position  to 
4rive  each  pile.  He  does  this  by  sighting  through  the  space  between  the  leads,  and 
direetin^  the  deek  bands  to  strain  or  loosen  the  Imes  holaing  the  flat  till  his  eye  is  on 
a  line  with  the  two  range  flags,  and  is  at  the  same  instant  at  tiie  proper  distance  from 
the  lart  pile  driven.    Pute  I  shows  the  disposition  of  lines  usually  adopted. 

3.  BVifiBsw,— The  enfl:ineer  attends  to  the  firing  of  the  boiler,  keeps  the  steam  at  the 
proper  prsMure,  runs  the  engine  and  pump,  and  keeps  the  machinery  oiled  and  in 
good  repair. 

3.  Dtik  ercw. — ^For  convenience,  number  these  men  1,  2,  3,  4, 6, 6.  While  there  is  a 
difference  with  master  drivers  in  the  distribution  of  the  work  for  the  deck  hands, 
the  following  is  that  adopted  by  the  best  mastere. 

Nos.  1  ana  2. — ^These  men  are  selected  as  being  good  azmen  and  handy  with 
lines.  They  move  the  flat,  cut  the  pile  to  the  proper  length,  if  it  is  not  so  already. 
sharpen  it  when  driving  in  hard  bottom,  or  in  any  case  if  the  butt  is  more  than  16 
inches  in  diameter,  and  do  most  of  the  work  on  declc.  No.  3  drives  the  staple  which 
holds  the  jet  pipe  near  the  bottom  of  the  pile,  and  he  and  No.  1  guide  the  nozzle  into 
this  itapie  when  the  pipe  is  raised  by  the  erew. 

Bio^  3  and  4. — ^Theee  men  are  on  the  first  platform  in  the  leads.  They  attend  the 
tc^gle  at  their  level,  assist  in  raising  the  Jet  pipe,  and  with  the  assistance  of  5  and  6 
get  the  pile  made  fost  in  the  leads,  after  it  is  raised  by  the  master  driver. 

Nos.  5  and  6. — ^These  men  are  on  the  platform  above  3  and  4,  and  perform  similar 
dutiea.  In  addition  No.  5  frrees  the  Jet  hose  from  kinks,  and  No.  6  removes  and  re- 
places the  toggle  which  supports  the  hammer  when  alofr. 

l>KTAn.BD  DRSCRIFTION  OF  THE  OPKRATION  OF  DRIVING  A  PILE. 

ABBume  that  a  pile  has  Just  been  driven,  and  the  hammer  raised  to  its  position  of 
rest  alolt. 

A  temporary  line  is  passed  round  the  pile  at  b  (see  Plate  — ),*  to  hold  the  flat  while  the 
two  bowr-lines  which  were  on  pile  a  are  transferred  to  pile  b  by  Nos.  1  and  2.  When 
this  transfer  has  been  made,^the  temporary  line  (shown  dotted)  is  thrown  oif,  and  the 
^at  allowed  to  drift  down-stream  about  2  feet.  It  is  now  free  from  pile  b  and  is 
held  entirely  by  lines  c  and  d;  c  is  strained,  and  d  slacked  off  till  b  is  opposite  the 
part  of  the  fiat  occupied  by  a  in  Plate  I.  Both  are  now  equally  strained  till  the  flat 
can  be  drawn  np-etream  no  farther  by  this  means.  The  final  delicate  adjustment  of 
position  is  now  made  by  the  stem-anchor  lines,  which  have  the  leverage  of  the  entire 
tength  of  the  flat  and  thus  allow  a  very  gradual  and  acouarate  change  of  the  position 
of  Vb»  center  of  the  leads,  which  moves  on  the  arc  of  a  circle  whose  center  is  at  a  in 
the  iketch. 

While  1  and  2,  under  the  direction  of  the  master  driver  are  thus  at  work,  the  rest 
of  the  erew  have  hauled  a  pile  from  the  rear  of  the  flat,  at  e,  to  a  position  near  /. 
Here  the  "log-chain  line"  is  passed  round  the  small  end  of  the  pile  (this  end  is  up- 
stream), and  IS  shifted  toward  the  butt  till  it  holds  the  pile  at  a  point  a  few  feet  on 
the  wmall  emd  side  of  the  center  of  gravity.  WHh  a  well-drilled  crew,  this  is  all  ac- 
eompiished  by  the  time  1  and  2  have  the  flat  in  place. 
As  soon  ss  the  flat  is  properly  in  position  the  master  driver  takes  several  turns  with 
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tho  log-chain  line  round  the  winoh-headB  at  h^  and  directs  the  engineer  to  start  the 
engine.  This  line,  passing  over  a  sheave  at  the  very  top  of  the  leads,  raises  the  pile 
out  of  the  water  till  it  hangs,  smalhend  up,  in  front  of  the  leads.  If  the  pile  is  leas  tnui 
25  feet  loutf  its  top  is  now  below  the  hammer  (see  Fig.  1,  Plate  — *),  and  it  is  easy  to 
pull  it  back  to  its  position  between  the  leads.  This  condition  of  affairs  is  shown,  in 
tlie  figure.  If  it  is  more  than  35  feet  long  the  top  now  projects  above  the  hammer,  as 
shown  on  Plate  — ,* 

In  either  ease,  1  and  2  haul  the  bottom  into  place ;  No.  2  drives  a  staple  2  feet  from 
the  end  to  receive  the  nozzle  of  the  jet  pipe ;  this  done,  1,  2,  3,  4,  5,  6  raise  the  jet 
pipe  from  its  position  of  rest,  and  lower  it;  2  guides  the  nozzle  into  the  staple,  aad 
the  whole  is  feroed  down  till  the  shoulder  at  the  end  of  the  nozzle  rests  on  the  staple. 
The  point  of  the  nozzle  is  now  6  inches  below  the  end  of  the  pile,  as  shown  in  the 
fiffures  above  referred  to. 

With  a  short  pile  (25  feet  and  under)  3, 4,  and  5,  6  now  pass  one  end  of  handy  lines 
between  the  leads,  round  the  pile,  and  back  between  the  leads.  The  other  end  of  the 
handy  line  is  permanently  fastened  to  the  leads  ladder.  All  this  is  shown  in  the  fig- 
ure. When  the  pile  is  in  place,  the  wooden  toggles  shown  at  a  and  b  ate  inserted 
in  the  toggle  irons,  and  all  is  ready  for  driving. 

With  a  long  pile  (30  feet  and  above)  the  following  method  of  handling  is  employed. 

Nos.  3  and  5  pass  the  handy  lines  round  the  pile  as  before,  but  Nos.  4  and  6  now 
take  three  turns  with  the  free  end  round  the  ladder  timber.'  The  pile  is  of  neoessity 
supported  so  near  the  center  of  gravity  that  it  assumes  the  position  shown  in  dotted 
lines  while  the  jet  pipe  is  being  attached. 

Nos.  3  and  5 now  bear  all  their  weight  on  the  handy  lines,  and  4  and  6  take  in  tfae  slack 
as  soon  as  3  and  5  give  it  to  them.  In  this  way  the  pile  is  brought  into  p<ieition 
shown  in  full  lines.  The  master  driver  now  slacks  away  on  the  log-chain  line,  and 
the  pile  and  iet  pipe  beffin  so  settle.  As  soon  as  the  butt  has  reached  a  depth  of  4  feet, 
it  is  powerfully  drawn  down -stream  by  the  current  till  it  rests  against  the  down-atieam 
lower  toggle,  and  this  has  a  tendency  to  draw  the  top  of  the  pile  away  from  the  leads. 
In  severe  currents,  3, 4, 5,  and  6  have  all  they  can  do  to  hold  it.  As  the  pile  is  lowered  the 
strain  of  the  handy  lines  becomes  more  and  more  oblique  till  the  position  shown  in  dotted 
lines  is  reached.  Here  they  support  the  pile  of  themsel  ves.  Nos.  3  and  4  now  sh ift  their 
line  to  its  original  horizontal  position,  5  and  6  meanwhile  holding  the  pile  alone.  As 
soon  as  the  shift  is  complete,  5  and  6  change  their  line,  and  all  proceeds  as  before, 
till  the  top  of  the  pile  is  lower  than  the  bottom  of  the  hammer,  when  it  is  aecnied 
like  a  short  pile.  The  pile  (either  long  or  short)  is  now  lowered  by  the  master  driver 
slacking  away  on  the  log-chain  line  till  within  a  few  feet  of  the  bottom;  the  jet 
pump  is  now  started,  and  also  the  engine. 

The  pile  is  lowered  till  it  rests  on  lx>ttom,  when  it  sinks  slowly  under  the  action  of 
its  own  weight  and  the  undermining  action  of  the  jet.  The  log-chain  is  now  re- 
moved. The  master  driver  takes  hold  of  the  friction  lever  (c),  throws  the  tHcti<Hi 
into  gear,  and  as  soon  as  the  hammer  has  been  raised  fh>m  its  place  of  rest,  6  removes 
the  rest,  the  engineer  reverses  the  engine,  and  the  hammer  slowly  descends  to  the 
top  of  tne  pile.  A  rapid  descent  of  6  or  10  feet  in  as  many  seconds  frequently  follows. 
When  the  downward  motion  of  the  pile  becomes  slugffish,  the  master  driver  raises 
and  drops  the  hammer  (which  is  permanently  fast  to  the  hammer  line)  by  throwing 
the  frictions  in  and  out  of  gear.  The  best  results  in  average  bottom  are' obtainable 
by  a  quick  succession  of  blows  of  between  6  inches  and  1  foot. 

When  the  pile  has  reached  the  required  depth  the  pump  is  stopped^  the  hammer 
raised  and  toggled  aloft  by  No.  6,  and  ail  is  in  the  condition  in  which  this  description 
found  it. 

The  above  shows  the  operations  to  be  performed.  The  time  required  for  each  is  ob- 
tained from  the  following  notes  taken  last  summer: 

*  Plate  not  forwarded. 
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Table  II,  derived  directly  from  Table  I,  shows  the  Interyals  between  the  recorded 
tiiucH  correspouding  to  the  two  epochs  named  at  the  head  of  each  colomn.^  It  con- 
tains only  data  applicable  to  the  part  of  the  report  under  present  consideration. 

Table  II.— Time  intervals. 


Dimensions,  &c. 


Time  (minutes)  which  may 
perhaps  be  shortened. 


I 


6 


I  a 
i  ^ 


21  I  16 

22  :  14 

23  16 


24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
84 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

52  i  16 

53  12 

54  12 

55  '  10 

56  I  12 

57  10 

58  !  14 


43     12 


Ft.   In. 


50  I  13 


45  I  13 

37  16 

38  ,  14 
87  13 
36     13 


36 

16 

35 

15 

85 

14 

48 

14 

35 

14 

35 

14 

36 

14 

34 

18 

88 

13 

40 

10 

85 

16 

43 

14 

22 

15 

22 

16 

23 

17 

24 

18 

24 

17 

24 

17 

24 

16 

26 

10 

22 

10 

22 

10 

24 

15 

26 

10 

24 

15 

22 

16 

24 

18 

22 

10 

24 

18 

86 

17 

88 

15 

88 

16 

86 

18 

35 

18 

35 

18 

85 

17 

85 

18 

I 


|!|| 


28  i  14 


Yes. 
No. 
No. 
Yes. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
Na 
Yes. 
No. 
No. 
No. 
Yes. 
No. 
Wedge 
No. 
No. 
No. 
Yes. 
No. 
No. 


i 

ti 

a 

^ 

d 

i  i 

^    B 

c 

O          OB 

< 

? 

s 

1 « 

— 

6 

Ft. 

In. 

24 

24 

23 

23 

23 

28 

23 

23 

23 

22 



22 

10 

... 

22 

... 

22 

... 

22 

23 

18 

18   ..., 

18 

...1 

18 

-  -. 

18 

... 

18  ,... 

17  f- 

17  i... 

17  ... 

18 

18 

18  ...1 

20  l...i 

20 

20 

20 

2 

2 

2 

4 

4 

4 

2 

3 

1? 

H 

U 

12 

^ 

'.'.'. 

U 

6 

18 

18 

... 

u 

18 

... 

19 

19 

19 

17 

17 

10 

Time  (minates)  which 
should  be  entirely  avoided. 


1 
i 

! 

i 

a 
1 

H 
14  0 

Pile  fast  to  log-chain  topUo 
read jMto  go  in  leads. 

Driver  in  position  to  pile 
ready  to  go  in  leads. 

3 

1 

B 

i 

s 

> 

is 

r 

1 

1 

1 

•a 

h 

11 

1! 

1 

a  ® 

H 

1 
o 

'Si 

11 

3  o 

i 

•2 

B  C 

1 

See. 
300 

43 
26 

! 

9    9 

630 

8 

6 

810 

9.5 

19  R 

32 

16 

510 

540  il9.0 
600  A  <^ 

22 

27 

14 

15  . 

27 

24 

10 

1 

:::::::: 

720 
540 

8 
.... 

4 

7 
4 
9 

..  . 

59.0 

840 

270 

7 

1  225 

10 

490 

840 

' 

9 
13 
11 

6 

13 
6 
3 

7 

24 
19 
24 
13 
30 
10 
17 
59 
25 

5 

6 1:::: 

785 

4 

3  .... 

925 

850 

— 

10 

995 

26  i  4 
7   8 
10   7 

6  .... 

420 

3  .... 

300 

3  ... 

95 

1 

586 

.... 

21   ^ 

7    6 

430 

25 
10 
11 

5 
8 
2 

30 

7  ... 

595 

18 
18 
17 
27 
13 
25 
82 
15 
43 
11 
13 
12 
12 
84 
18 
18 
83 
45 

3  .... 

630 

690 

5 
5 



710 

25 

2 

760 

1 

j 

360 

iS 

29 

9 
8 

i 

5  ,.... 

400 

1 

720 

860 

88 

5 

11 

7 

5 

22 

5 

15 

16 

86 

6 

18 

15 

13 

5 
6 
2 
5 
7 

12 
7 
8 

16 
9 

i 

840 

... 

.  _ 

i 

680 

11  7 

.... 

!*.  '  2 

....1.... 

855  127.7 

..:.l::;: 

295  ;  1-1  ' 

900 

24.0 

1.3 

35.5 

24.7 

.... 

1 

465 

..-.i.... 

890 

....1::;: 

375 

....L... 

210 

1 

120 

1 

280 

10.8 

10 
6 
6 

28 

21 
29 

t 

280 

480 

4.0 
2.9 

... 

550 

135 

25 

8 

7 
18 

82 
21 

720 

860 

900 

58.6 
11.0 
14.7 

8 
8 
15 
22 

*io' 

6 
28 

a 

8 
9 
5 
2 
8 
2 
7 
8 
10 
2 

11 
17 
20 
24 

240 

260 

.... 

330 

495 

1 
2 
1 

6 

385  1  5.6 

12 
18 
81 
16 
20 

8 
5 

815  18.7 

11 
74 

815  12.7 

5 

490 
685 

1 

5.4 

1 

18 

17  12 

17 
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Table  U.—Time  tiiterraZ«— Con  tinned. 


Dimennoos,  Scxs. 


Time  (minntes)  which  may 
perhmps  be  shortened. 


125'J 


'    Time  (minutps)  which 
nhonld  be  entirely  avoided. 


,2      «     I  _g 


^        o 


^    I 


H 

1^1 


S    '-S 

s.  i 


15    lS 


If  ! 


J    <  1 


I. 


'^    1^ 


!i3 


•s     a       '•^•i    So      S  a  «      ? 


i 


1^ 
?  II 


> 


3"  §?.« 

00        ■  •  S  K 

>»       >»  >^  >.  >. 

\&    £     £     ^  i 


Ft 
':fd    19 


» 


«•}    14      28 
61     16      30 


«2  12 

C  10 

M  10 

«j  U 

64  12 

C7  12 

<W  12 

«9  14 

T'J  12 

:i  14 

T2  12 


/n. 

I  13      Half 

'wedfTt*. ' 

17      HAlf 

wedce. 

9      Half 

wedge. 

10       Ten.    : 

1«      Yea. 


Ft, 
10 


..1     ;    200  ,15.7 


9    '...1 
11      ...1 


225  40.3 


12 
10 


1  i. 


270 


10 
15 
9 


29  >  11 


» 
43 
42 

4<I 
48 


Tea. 
Yea. 
Yee. 
Yea. 
Yea. 
No. 
No. 
No. 
Na 


10  None '4«.9 

12  None.  680  i7&  8 

8  None.  885  33.3 

12  ,None.  680   10.7 

12  INone.  475     9.1 

12  None.  I  330   11.1 

12  None.      450    


ll 

2 

2 

1 

2 

1 

1 

1  > 

1  I 

?! 


1 

6 

k 

H 

8 

4 

5 

3 

3 

9 

10 

17 

21 

11 

13 

4 

1  .... 

5  ... 

0  ... 

J  l:;:: 

1  .... 
3  I..., 

2  U 

1  12 

2  ... 


I 


.1,114. ..I...  37.736526.1   27   628   295^51273.5  .  56  77.5  22  I  39  86  550.0 


Sam.   976  2,434  975    . 
Mean.  11634.8    iSTS ?U^'~T7.     524   15.8  LyilTi     5.61' 


17.7   8.3   1.8  0.3  0.6  1.2  0.7 

.        I        ,        1        I 


Th«  uombeis  in  the  above  table  show  such  lai^e  variations  in  the  time  required  to 
perform  the  same  work  under  different  circumstances  that  the  means  are  plainly  too 
uncertain  to  afford  a  reliable  basis  for  estimating  the  absolute  average  time  re<^nired 
for  each.  While  this  is  the  case  in  regard  to  these  means  as  absolute  values,  their  rel- 
atiTO  sizes  afford  a  satisfactory  means  of  subdividing  the  total  time  reiiuired  to  drivo 
a  pile,  if  this  element  be  obtained  from  independent  and  more  extended  data.  This 
can  be  obtained  with  great  accuracy  from  the  official  records  of  the  number  of  hours 
the  drivers  were  at  work  driving  and  the  total  number  of  piles  driven. 

These  figures  for  the  last  eighteen  months  are  obtained  from  the  following  table : 

Table  III,— Eighteen  mantht'  pile  record. 


Locality. 


I  No.  of  pilei 
I      driven. 


Eaxineer  Depot , 

Horsetail  Bar 

Arsenal  laland | 

Twin  Hollowa:  I 

Ea«taide > 

West  aide i 

Beard  9  laland 


102  i 
5,006 
335 

1.611 
6.330 
1.267 


140 

7.118 

372 

2.033 
7.375 
1,334 


Chesley  laland. 
Jim  Smith'a  ... 
Foater'a  laUnd 
Wahoo  


Total 


382  ! 
4, 376  I 
661 
2.639 


426 

4,824 

71 

3,206 


28,103 


27,899 


Dividing  the  total  number  of  working  hours  in  the  last  eighteen  months  (27,899)  by 
the  total  number  of  piles  (23,103),  the  quotient  is  one  and  twenty -one  one-hundredths 
hoars,  or  seventy-three  minutes;  this  is  the  true  average  time  desired. 
Referring  to  the  means  obtained  from  Table  II — 

Minatos. 

The  time  to  put  driver  in  position  is 15.8 

The  time  from  driver  in  position  to  pile  in  leads  is 17.7 

The  time  fix>m  pile  in  leads  to  pile  driven  is t^.  7 

Total  time  required  per  pile 42. 2 
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The  discrepancy  between  the  two  values  is  to  be  anticipated  from  the  following 
causes : 

(I.)  My  prenence  made  the  master  drivers  do  their  very  best. 

(*2.)  I  frequently  noticed  that  drivers  on  which  I  was  not  present  had  to  wait  for 
piles  to  be  brought  to  them,  while  those  where  I  was  located  were  generally  kept  well 
supplied. 

To  accurately  distribute  the  cost  of  driving  among  the  different  operations,  and  thus 
to  obtain  a  correct  idea  of  the  expense  caused  by  each  delay,  I  multiply  each  of  the 
means  obtained  from  Table  II  by  the  ratio  H.^,  The  resulting  product  will  approxi- 
mate to  the  time  actually  devoted  to  each  operation  in  the  true  average  pile. 

The  following  table  shows  these  products : 

Table  IV,-— Time  required  in  the  true  average  pile. 


HinuteflL 


Pile  in  leads  to  pile-driver 14.8 

Pilefasttochain  topileready  togoin  leads ;  2.9 

Pile  ready  to  go  in  leads  to  pile  in  leads I  9-5 

Driver  in  position  to  pile  ready  to  go  in  leads 20.2 

Driver  in  position  to  pile  in  leads 30.1 

Driver  in  position  to  pile  fast  to  oham 5.5 

To  pat  dnver  in  position 26.9 

Toffsledelays I  3.0 

In^cient  pile  supply  delays 1.0 

Jet  pipe  delays •  0.6 

Cutting  off  pile  delays |  2.0 

Sharpening  pile  delays 1.2 

The  cost  per  hour  of  a  driver  and  crew  is  approximately  as  follows : 

Pay  of  master  and  engineer  (with  board) #0  60 

Pay  of  crew,  six  deck  hands  (with  board) 90 

Coal  and  oil  consumed 09 

Total  per  hour 1  59 

Multiplying  the  figures  in  the  last  table  by  20,000  in  round  numbers  the  number 
driven  in  eighteen  months,  I  obtain  the  first  column  of  Table  V. 

Table  Y.—Coet  per  20,000  pilee—labor. 


lAinates. 

Hours. 

Cost. 

296,000 

4,933 

$7. 843  47 

Pile  in  leads  to  pile  driven. 
Pile  fast  to  chain  to  pile  ready  to  go  in  leads. 
Driver  in  position  to  pile  ready  to  go  in  leads. 
Pile  ready  to  go  in  leads  to  pile  in  leads. 
Driver  in  position  to  pUe  in  leads. 

58,000 

966 

1.535  94 

404,000 

6.783 

10,705  47 

190,000 

3,166 

5,033  94 

602.000 

10,038 

15,952  47 

110.000 

1,833 

2,914  47 

Driver  in  position  to  pile  ftst  to  log-chain. 
To  put  driver  in  position. 

538.000 

8,966 

14.256  94 

60,000 

1,000 

1,590  00 

Toggle  delays. 
Inefficient  pile  supply  delays. 
Jet  pipe,  delays. 
Cutting  off  pile  delays. 

20,000 

333 

529  47 

10,000 

16» 

264  74 

40,000 

666 

1,068  94 

24,000 

400 

686  00 

Sharpening  pUe  delays. 

2,352,000 

39,195 

62,320  85 

To  drive  20.000  piles. 

The  above  figures  refer  solely  to  the  cost  of  labor. 

The  figures  in  this  table  are  exceedingly  expressive ;  they  show  with  cleameas  that 
any  saving  of  time,  even  of  a  fractional  part  of  a  minute  x>er  pile,  is  really  an  impor- 
tant economy. 

I  shall  now  consider  these  items  in  detail  and  suggestall  changes— first,  in  personnel ; 
second,  in  plant — which  seem  to  offer  chances  of  improvement. 

(1.)  Pile  in  leads  to  pile^river, — ^This  time  depends  on  two  independent  conditions. 
The  nature  of  the  bottom,  depth  of  water,  and  strength  of  current  are  beyond  con- 
trol. They  form  the  first  condition.  The  second  is  the  individual  skill  of  the  master 
driver  and  crew,  both  in  the  actual  handling  of  the  friction  lever  and  also  avoiding 
delays  from  the  toggles  and  jet  pipe. 
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After  m  pile  begins  to  sink  it  rarely  requires  moie  than  five  minntes  to  sink  ISt  feet, 
anless  the  action  of  the  hammer  is  stopped,  bat  with  most  of  the  master  drivers  this 
is  neceasarilj  done  to  adjust  the  toggles  or  to  free  the  jet  pipe,  as  their  crew  is  not  suf- 
ficiently weU  trained.  This  time  in  the  table  is  much  greater  than  it  would  be  with 
master  driTers  of  a  higher  class.  The  absolute  extent  of  these  delays  during  driving 
I  found  it  impoebible  to  record,  as  there  were  no  distinct  epochs  marking  their  begin- 
ning and  end.  Frequently  the  hammer  was  not  absolutely  stopped,  but  only  lifteid  a 
few  inches  from  the  pile  and  the  engines  stopped.  I  estimate  tnat  about  five  minutes 
were  wasted  in  driving  most  of  the  piles  from  these  combined  causes. 

In  really  hard  bottom  to  settle  the  pile  to  its  full  depth  requires  fully  twelve  or  fif- 
teen mi  nates. 

(2. )  Pile  fast  to  ckaim  to  jmIs  ffsrfjf  i^goin  leads, — ^This  operation  has  given  no  tronble, 
and  there  does  not  seem  to  be  any  chance  for  improvement. 

(3)  Driver  in  poeiHan  to  yile  readg  to  go  in  Iead9,^-This  is  made  up  of  the  lesser  times—- 
dricer  ia  poeiiion  to  pile  fast  to  log-ckain,  pilefoMt  to  ekain  to  pile  roadjf  to  go  in  leade,  and 
the  time  to  attach  the  jet  pipe  and  remove  kinks  from  the  hose.  The  first  is  five  and 
five-tenths  minntes,  the  second  two  and  nine-tenths  minutes,  and  the  last  must  be  the 
total  time,  less  the  sumof  the  other  two,  that  is  eleven  and  eight-tenths  minutes. 

The  first  of  these  three  subordinate  times  should  never  occur,  as  oulv  two  of  the 
crew  are  needed  to  move  the  flat;  the  other  four  should  have  selected  the  new  pile, 
and  made  it  fast  to  the  chain  long  before  the  change  of  position  is  complete.    With 
the  best  drilled  orew  this  was  always  successfully  accomplished. 
The  second  subordinate  time  has  been  discussed  above. 

The  long  time  required  to  perform  the  third  subordinate  operation  was  largely  due  to 
the  inferior  quality  of  staples  used.  They  were  generallv  unsharpeued  and  were  too 
soft :  they  often  bent  so  badly  under  the  blows  of  the  maul  used  to  drive  them  into  the 
pile  that  two  or  three  were  tried  before  one  was  driven  far  enough  to  hold.  Their 
failnre  to  hold  is  plainly  shown  in  the  remarks  to  the  first  twenty  piles  in  Table  I. 

With  better  staples  and  a  master  driver  capable  of  drilling  his  crew  well,  this 
eleven  and  eight-tenths  minutes  should  be  reduced  at  least  half.  If  the  piles  were  too 
long,  or  needed  sharpening  for  use  in  gravel,  these  delays  also  entered  the  time  under 
present  consideration.  At  first  sight  it  would  appear  that  the  mean  **  driver  in  posi- 
tion to  pile  ready  to  go  in  leads  "  should  equal  tne  sum  of  **  driver  in  position  to  pile 
.  Ust  to  chain/'  and  *'  the  latter  to  pile  ready  to  go  in  leads,''  but  the  value  of  the  lat- 
ter mean  is  derived  from  a  few  of  the  last  piles  recorded,  and  it  was  unobserved  for 
the  {greater  part  of  the  time  I  was  observing,  while  the  former  was  observed  and  re- 
corded from  the  outset. 

(4.)  PiU  readg  to  go  in  leads  to  pile  in  leade, — ^This  time  (9.5  minutes)  does  not  seem 
nnreasonable  when  the  difficulty  of  handling  a  long  heavy  pile,  with  the  lower  end  in 
a  stiouff  current,  is  considered.  It  may  perhaps  be  lessened  by  a  new  form  of  toggle, 
which,  nowe ver,  has  not  yet  been  snfticieotly  tested  to  justify  any  definite  statement^. 
(5.)  Driver  inposiHon  to  pile  in  leade. — ^This  is  merely  the  sum  of  several  lesser  times 
which  have  been  discussed,  each  in  detail. 

i6.)  Driver  in  position  to  pile  fast  to  log-ehain, — ^This  has  been  fully  discussed  under 
heads. 

(7.)  To  put  driver  in  position,--Th\B  operation  demands  much  skill  in  arranging  lines 
on  the  part  of  the  master  driver,  and  the  best  means  of  decreasing  this  sreatest  single 
delay  seems  to  be  the  employment  of  a  better  class  of  masters,  or  in  having  more  than 
ooe  leads  on  the  same  fiat. 

(&)  Toggle  delays, — These  delays  are  particularly  vexatious.  They  are  of  frenuent 
occiirrence,  and  are  hard  to  avoid.  When  the  weight  of  the  hammer  is  first  placed 
on  the  pile,  a  sudden  descent  of  8  or  10  feet  frequently  occurs,  and  this  is  exceedingly 
apt  to  jam  the  pile  against,  the  present  form  of  toggles,  which  are  rigidly  held  to  tne 
leade.  It  seems  to  me  to  be  very  desirable  to  have  some  form  of  toggle  which  is  made 
fast  to  the  pile,  and  is  free  to  slide  in  the  leads.  This  would  leave  the  pile  free  to 
descend  as  fast  as  it  would,  and  would,  moreover,  hold  the  head  truly  under  the  center 
of  the  hammer,  and  thus  save  severe  strains  on  the  leader  timbers.  Two  forms  of 
alidinff  toggles  have  been  devised  and  tested.  The  first  was  of  wrought  iron,  and 
proved  to  oe  much  too  heavy  and  unwieldy. 

The  second  is  made  of  oak,  weighs  only  30  pounds,  and  has  worked  very  satisfac- 
torily in  strong  currents;  where  there  is  little  or  no  current  there  is  no  appreciable 
advantage  in  its  use,  as  in  that  case  the  old  form  of  toggles  must  be  used  at  the  same 
time. 

This  second  fcMrm  of  toggle  holds  the  pile  head  from  moving  up  stream  under  the 
ioflaenee  of  the  current  against  the  submerg:ed  part,  but  has  no  power  to  resist  the 
opposite  t<endency  which  never  occurs  except  in  nearly  still  water.  Its  construction 
and  dimensions  are  plainly  shown  in  Plate  — .*  It  also  prevents  any  tendency  of  the 
pile  to  move  laterally  in  the  leads. 

*  Plate  not  orwarded. 
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(9.)  Ineficient  pile  supply,— ^Trom  the  testimony  of  all  connected  with  the  works, 
this  was  one  of  the  most  frequent  and  irritating  causes  of  delay.  Piles  were  supplied 
to  the  drivers  too  long,  or  the  supply  was  not  kept  up  continuously,  so  that  the  crew 
often  had  to  rafc  their  own  piles  or  sit  and  wait.  During  my  ohseryations  such  delays 
seldom  occurred  on  the  drivers  when  I  was  present,  but  I  have  often  noticed  others 
waiting  idle,  for  more  piles.  A  well-organlced  force  to  cut  up  the  original  pile  rafto, 
and  sort  the  piles,  and  another,  or,  better  still,  a  steam  launch,  to  tow  the  piles  to  each 
driver  cut  to  exactly  the  proper  length  for  its  use  should  exist  wherever  pile  driving 
on  a  larse  scale  is  in  progress. 

(10.)  Jet  pipe  detoy«.— These  are  principally  due  to  defective  staples,  which  fail  to 
hold  the  jet  pipe  to  the  pile,  and  to  the  square  Joint  where  the  flexible  hose  joins  the 
jet  pipe  proper.  This  shoulder  is  liable  to  catch  on  the  platforms  as  the  pile  and 
pipe  descend,  and  not  infrequentlv  raises  the  nozzle  out  of  the  staple.  Sufficient  care 
on  the  part  of  the  leader  boys  is  all  that  is  required  to  prevent  this.  A  couplinfi:  with 
a  beveled  edge  in  place  of  the  square  shoulder  would,  if  not  too  expensive,  be  oi  great 
advantage. 

(11.)  Cutting  pile  ojf.— This  would  be  avoided  entirely  by  supplying  the  drivers  with 
piles  already  of  the  proper  length. 

(12.)  Sharpening  /flM.—With  jet  drivers  this  is  seldom  required.  It  is  necessary 
when  the  bottom  is  clay  or  gravel,  and  when  the  butt  is  over  16  inches  in  diameter, 
and  cut  off  square. 

A  half  wedge  with  the  jet  pipe  stapled  to  the  side  on  which  the  wedge  is  cut,  seems 
to  be  a^  efficient  usually  as  a  sharp  point.  The  pUe  in  this  case  sinks  vertically.  The 
pile  can  best  be  sharpened  on  the  driver,  as  to  do  this  easily  the  log  has  to  be  raised 
out  of  the  water.  To  sharpen  to  a  half  wedge  requires  only  between  two  and  three 
minutes. 

PAY  AND  CRBW. 

Study  of  the  subject  has  led  me  to  think  that  the  organization  of  the  crew,  already 
described,  admits  of  no  improvement,  but  there  is  great  need  of  some  incentive  to  the 
master  driver  to  do  more  work.  That  fifteen  piles  a  dav  were  driven  when  I  was 
present  and  nine  or  ten  when  I  was  not  is  sugf^estive ;  and  it  seems  to  me  that  there 
IS  great  evidence  of  a  general  tacit  understanding  among  the  masters  that  ten  piles  a 
day  was  to  be  the  number  considered  as  an  average  day's  work,  and  that  so  long  as 
no  one  exceeded  that  limit  no  one  would  be  compelled  to  do  so.  This  is  indicated  in 
many  ways. 

Several  of  the  masters  drove  over  twenty  piles  in  a  single  day,  when  their  average 
for  the  month  had  been  so  poor  that  they  were  threatened  with  discharge  if  they  did 
no  better.  One  who  seemed  to  be  independent  of  such  combination  averaged  for  the 
entire  summer  much  above  ten,  and  one  day  in  an  easy  place  drove  thirtv-five  piles* 
Another  suggestive  fact  is  the  unnatural  uniformity  of  the  rate  of  driving  in  easy 
and  hard  situations.  That  two  drivers,  one  working  in  deep,  swift  water,  the  other  in 
shallow  and  slack,  should  make  the  same  average  is  significant,  and  that  this  uniform- 
ity does  exist  is  at  once  seen  by  examining  the  official  pile-record  book. 

Accepting  some  such  understanding  as  a  probable  fact,  the  first  necessity  of  good 
work  is  to  break  it  up. 

During  the  last  ei^teen  months  the  masters  have  been  paid  by  the  month,  and  so 
long  as  they  drove  enough  piles  a  day  to  retain  their  situations  they  had  no  induce- 
ment to  overwork  themselves. 

The  evident  advantage  of  the  system  is  that  there  is  no  temptation  to  make  a  large 
record  by  underdriving  the  piles,  but  the  danger  is  that  this  desirable  end  may  be 
more  than  balanced  by  the  indifference  of  the  master  drivers  about  making  rapid 
progress. 

For  the  coming  season  I  should  recommend  the  following  scale  of  pay,  the  object  of 
which  is  to  induce  the  masters  to  work  hard  by  allowing  their  work  over  a  certain 
number  of  piles  to  increase  their  pay. 

The  rate  lor  a  master  driver  to  be  $75,  subsistence  included.  For  this  pay  a  monthly 
average  of  fifteen  piles  for  every  ten  hours'  work  during  the  month  is  required.  At 
the  end  of  each  month  the  total  number  of  hours  each  master  has  worked  is  to  be 
multiplied  by  fifteen  and  the  result  divided  bv  ten.  The  result  is  the  number  of  piles 
he  should  have  driven  to  make  the  average  fifteen.  If  he  has  driven  more  than  this 
he  is  to  receive  10  cents  for  each  pile  in  excess.  If  less,  he  is  to  forfeit  20  cents  for 
each  pile  he  is  short.  If  any  master  falls  below  an  average  of  twelve  piles  he  should 
be  discharged.  These  numbers  are  given  only  as  a  standard.  In  very  deep  water, 
where  the  oottom  is  gravel  or  dav,  there  is  no  question  but  what  fifteen  piles  is  too 
much  to  expect  of  the  most  skillfhl  master.  The  resident  engineer,  therefore,  in  mak- 
ing up  the  time-roll  should  state  the  number  of  piles  driven  by  each  master,  and  if 
the  number  falls  below  that  required  he  should  state  whether  in  his  judgment  it  was 
through  the  fault  of  the  master  or  from  the  class  of  work  he  had  been  doing.    In  easy 
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I>09itioii8  the  fifteen  average  sbonUl  be  twenty.  All  this  must  of  necessity  be  left  to 
the  judgment  of  the  resident  engineer,  who  is  on  the  spot.  Otherwise  great  injustice 
conld  easily  reenlt  from  the  system. 

To  form  a  clear  idea  of  the  relative  cost  of  driving  by  last  season's  and  by  the  pro- 
posed systemsy  the  following  examples  are  taken : 
First.  Asanuie  that  the  average  15  is  jnst  attained : 
Cost  of  driver  and  crew  for  10  hoars =$15.90. 

The  average  coet  per  pile  is  therefove  ^$^=$1.06  (snbsistenoe  inelnded). 
At  last  season's  rate,  to  drive  fifteen  piles  takes  fifteen  hoars ;  the  cost  per  pile  is 
therefore  1.59  X  H  =$1.59. 
A  savinf  of  $1.59 ^$1.06  is  made =$0.53  per  pile. 

Each  pile  in  excess  of  fifteen  costs  only  10  cents,  as  it  takes  no  extra  time  of  driver 
and  crew.  A  clear  saving  is  thus  made  of  $1.59  (the  cost  per  pile  last  year),  dimin- 
ished by  $0.10  =$1.49. 

The  temptation  to  drive  the  piles  to  less  than  the  required  depth  is  great  under  tbe 
new  systcni,  and  it  seems  advisable  to  employ  an  additional  resident  engineer  at  each 
work  at  which  four  or  more  drivers  are  employed,  whose  sole  duty  it  is  to  watch  the 
drivers,  to  organise  and  maintain  an  efficient  force  to  supplv  the  piles  of  the  exsct 
length  to  be  used  by  each  driver,  and  to  keep  the  pile-record  book.  One  of  the  resi- 
dent en^eers  who  has  been  on  the  work  a  year  would  make  a  much  more  efficient 
inspeeterthao  a  new  man  wonld,  and  his  place  might  be  filled  by  a  recent  graduate 


from  sooie  engineering  sehool,  at  the  rate  of  $75  a  month,  snbsistence  included. 
This  som,  deducted  from  the  saving  made  by  the  increased  number  of  piles  above 
gives  the  following  results : 


Assuming  fonr  drivers  at  work : 
Number  of  piles  driven  a  day  =  60. 

Daily  nay  of  new  resident  ensineer  (subeistenoe  included)  =  $3.00. 
Cost  of  inspector  per  pile  =  W  =  $0.05. 
Tbe  saving  is  then  $0.53  —  $0.05  =  $0.48  per  pile. 

Pike  in  excess  of  fifteen  evidently  increase  the  economy  much,  and  examination 
diows  that  the  deduction  of  20  cents  for  a  less  number  tnan  fifteen  also  creates  a 
saTiBg  over  last  year's  ratio.  It  seems,  therefore,  that  the  result  of  applying  the 
new  ^Btem  mnat  be  a  considerable  saving  in  money,  and  the  pile  inspector  can  xeep 
▼ay  valoable  records,  which  are  difficult  to  obtain  unless  some  one  of  that  class  La 
available  for  the  purpose. 

CHANOK8  IN  PLANT. 

With  a  view  to  determining  the  value  of  volume  of  water  as  compared  with  the  ve- 
locity with  which  it  issues  from  the  nozzle,  in  the  jet  driving,  I  tried  the  experiment  of 
driving  a  nnmber  of  piles  with  no  reducing  nozzle  at  all.  These  are  shown  in  Table  I, 
in  the  column  marked  "Size  of  nozzle,''  by  having  a  nozzle  orifice  of  1|  inches.  The 
effetty  if  any,  seemed  to  be  a  slight  increase  in  the  speed  of  descent  for  the  first  10  or  12 
feet,  followed  by  very  hard  drivmg.  The  rapidity  at  first  was  perhaps  due  to  the  large 
▼olnme  of  water  used,  the  hard  driving  to  the  nozzle  being  clogged  from  insufficiency 
of  velocity  to  dear  itself.  To  Author  test  this  point,  I  should  recommend  that  one  or 
two  drivers  be  supplied  with  a  jet  pipe  2  inches  in  diameter,  with  two  nozzles  of  the 
form  shown  on  plate  ;*  one  with  the  orifioe  1  inch,  the  other  li  inches  in  diameter. 
The  question  coiud  then  be  definitely  set  at  rest,  and  the  expense  would  be  slight. 

Second.  The  form  of  reducer  now  in  use  seems  to  be  capable  of  great  improvement, 
as  shown  in  Plate  —  .*  One  of  these  tapering  nozzles  was  made  by  the  regular 
blacksmith,  and  has  given  great  satisfaction. 

Third.  The  coupling  between  the  jet  pipe  and  hose  should  be  made  withoat  the 
square  dionlders  it  now  has.  These  are  continually  catching  on  platforms  and  toggles. 

Fourth.  The  rest  which  supports  the  hammer  when  aloft  should  be  operated  from 
the  deck  as  shown  in  Plate  —.* 

Fifth.  There  should  be,  as  shown  on  Plate  — *  a  hinged  portion  of  the  upper  part  of 
the  waOs  of  the  engine  house,  which  could  be  opened  in  warm  weather  to  allow  the 
Boperbeated  air  to  escape.  This  would  contribute  immensely  to  the  health  and  com- 
fort of  the  en^neers. 

Sixth.  There  should  be  a  chock  placed  in  the  window  in  the  rear  of  the  engine- 
house  to  save  wear  on  the  down-stream  anchor  lines  when  they  are  led  to  the  steam 
winch. 

Seventh.  For  some  reasons  it  appears  at  first  sight  as  though  there  would  be  great 
advantages  in  having  the  leads  on  the  side  of  the  flat,  instead  of  on  the  end.    By  this 

*  Plate  not  forwarded. 
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means  the  flat  always  overlaps  at  least  two  piles  already  driven,  which  assists  materi- 
ally in  alignment,  but  when  such  a  large  proportion  of  the  work  is  done  directly 
across  strong  currents  the  disadvantase  of  exposing  the  long  side  of  the  flat  to  the 
force  of  the  water  overbalances  the  advantage  gained. 

A  complicated  arrangement  to  preserve  the  trim  of  the  flat  is  necessary  when  the 
leads  are  on  the  side.  At  Plum  Point,  where  this  kind  of  dnver  is  employed,  it  ha» 
been  found  necessarv  to  employ  drivers  with  leads  at  the  end  to  close  gapsy  and  this 
of  itself  condemns  tne  system,  as  it  is  very  inconvenient  to  have  two  mnerent  forms 
of  driver  at  work  together,  especially  when  one  form  is  incapable  of  completing  its 
own  work. 

PART  II.^ACTION  OF  THE  DRIVBRS  USED  IX  THE  LAKE  8HOKE  PROTECTION  AT  CHI- 
CAGO,  ILLINOIS. 

Through  the  kindness  of  Mr.  E.  T.  Jeffery,  general  superintendent  of  the  Illinois 
Central  Railrr>ad,  I  was  enabled  to  watch  the  drivers  which  that  company  are  using 
in  protecting  the  lake  front  of  their  Chicago  property  against  the  inroads  of  the  lake, 
and  to  copy  both  the  records  and  the  drawings  relating  to  pile-driving  which  they 
have  preserved. 

I  wish  to  express  here  my  appreciation  of  the  uniform  courtesy  with  which  I  was 
treated  by  all  persouH  connected  with  this  company,  and  of  the  many  and  unusual 
facilities  for  making  personal  investigations  and  obtaining  access  to  the  official  files 
of  records  and  detailed  drawings  afforded  me  by  Mr.  H.  A.  Kennedy,  the  master  car- 
penter of  the  railroad,  and  Mr.  Renshaw,  the  master  machinist  of  their  shops  at 
Weldon. 

The  company  had  three  drivers— numbered  1, 2, 3 — at  work  all  last  season.  No.  1 
was  a  steam-hammer  driver ;  Nos.  2  and  3,  jet  drivers  of  the  usual  form. 

MATERIAL. 

No.  1.  Hull. — The  hull  is  46  feet  long  by  24  feet  wide  by  5  feet  deep  and  is  stoutly  made 
and  bulkheaded.  This  has  been  found  to  be  too  short  to  be  used  to  advantage  in 
pulling  old  piles. 

The  leads  are  of  the  usual  form  and  height.  The  weight  of  hammer  is  so  great, 
that  its  line  after  passing  over  a  sheave  at  the  top  of  the  leads  ends  in  a  single  block. 
The  line  from  the  power-drum  passes  under  a  snatch-block  at  the  foot  of  the  leads 
ladder,  up  parallel  to  the  ladder,  through  the  block  on  the  end  of  the  hammer  line, 
and  down  again  to  a  strong  staple  in  the  deck  of  the  flat. 

No.  1.  Jfoc^tner v.— There  is  no  water  jet  used  with  the  driver.  The  hammer  is 
raised  and  lowered,  and  the  flat  moved  and  piles  handled  by  a  twenty-horse  power 
double-cylinder  engine  with  a  horizontal  boiler.    For  detail  see  Plate  — .* 

The  engine  was  built  in  1871.  The  boiler  carries  120  pounds  of  steam ;  it  has  been 
found  to  DC  somewhat  too  small;  the  steam-dome  is  likewise  too  small  to  work  dry 
steam,  and  the  result  is  great  loss  of  fuel,  as  the  supply  pump  is  kept  at  work  forcing 
cold  water  into  the  boiler  all  the  time  the  engine  is  at  work. 

The  hammer-drum  is  coupled  to  the  shaft  at  will  by  a  gun-metal  clutch.  See 
Plate  — ,* 

This  is  never  done  while  the  engine  is  in  motion,  the  only  obleot  of  the  clutch  being 
to  allow  the  engine  to  run  the  winch-heads  without  disturbmg  the  hammer.  The 
engine  is  capable  of  reversing  very  quickly  and  easily. 

The  peculiar  feature  of  the  driver  is  the  hammer  (plate).*  It  is  composed  of  two 
I  beams  (iron),  which  form  the  frame  of  the  whole  machine,  the  leaders  for  the  weight 
to  work  in,  and  at  the  same  time  the  slides  which  retain  the  whole  in  its  position  be- 
tween the  wooden  leaders  of  the  driver.  Thev  are  held  together  at  the  base  by  a 
piece  of  cast  iron,  a.  This  is  really  a  hollow  mistum  of  a  cone  the  upper  base  of  the 
conical  opening  being  11  inches  in  diameter,  the  lower  base  15  inches.  The  top  of  the 
pile,  <'  X,"  is  cut  to  a  conical  shape  to  fit  this  opening,  and  to  project  into  it  till  the 
end  of  the  pile  is  nearly  on  a  level  with  the  upper  surface  y. 

The  tops  of  the  I  beams  are  fastened  directly  to  the  steam  cylinder  b.  The  weight 
or  hammer  proper,  o,  weighs  2,000  pounds. 

The  action  of  the  machine  is  as  lollows : 

The  pile  is  raised  into  its  position  by  the  winch-engine ;  is  lowered  till  it  rests  on 
bottom,  and  is  there  held  by  men  in  the  leads.  The  hammer-drum  is  now  (the  engine 
having  stopped)  coupled  to  the  shaft  by  its  clutch  (Plate—),*  the  engine  started,  and 
the  hammer  raised  an  inch  or  so,  one  of  the  deck-hands  pulls  down  on  rope  *'  ^  "  (see 

*  Plate  not  forwarded. 
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Plate),*  thus  remoTing  the  hammer  sapport.  The  engine  is  reyeraed,  and  the  ham- 
mer slowlj  lowered  till  the  conical  top  of  the  pile  is  folly  engaged  in  the  conical  cav- 
ity in  piece  a  (plate*).  The  top  of  the  pile  Ih  thus  held  perfectly  firm  and  centered  in 
the  leads. 

The  wei^^ht  c  is  now  supported  on  the  head  of  the  pile  atp  by  the  cylindrical  por- 
tion m,  which  projects  6  inches  below  the  main  body  o.  All  is  then  in  condition  shown 
on  the  plate. 

Steam  is  admitted  throngh  the  hose  H.  It  passes  through  the  valye  d  into  the 
lower  end  of  the  cylinder,  and  raises  the  hammer  o  till  the  inclined  plane  e  moTcs  the 
▼alve-cam/. 

This  admits  steam  to  an  auxiliary  cylinder  d  (the  valve  cylinder),  where  it  presses 
on  the  bottom  of  a  peculiar  form  of  D- valve,  which  it  forces  to  the  upper  end  of  the 
auxiliary  cylinder. 

The  motion  of  the  D-valve  cuts  off  the  supply  of  steam  from  the  bottom  of  the 
mun  cylinder,  and  opens  a  very  large  exhaust  port  at  the  same  time.  No  steam  is 
admitted  to  the  upper  end  of  the  large  cylinder  at  any  time. 

The  weight  of  the  hammer  e  causes  it  to  fall,  drawing  the  piston-rod  and  piston 
down  with  it.  The  cylindrical  portion  »  strikes  the  ton  of  the  pile  p  and  drives  the 
latter  down;  as  soon  as  the  pile  begins  to  sink,  the  wnole  frame  (hammer  cylinder 
and  I  beams)  is  left  unsupported  and  follow  it  up.  When  in  the  fall  of  o  the  cam 
lever  /  repassed  e,  the  latter  moved  back  to  the  position  shown  in  the  plate,  and 
steam  is  thus  cut  off  fh>m  the  auxiliary  cylinder,  at  the  same  instant  a  connection 
through  the  pipe  g  is  made  between  the  two  ends  of  this  cylinder.  This  allows  the 
steam  which  held  the  D-valve  at  the  upper  end  of  <f  to  press  on  both  top  and  bottom 
of  the  sliding  valve.  The  rate  of  the  latter's  fall  is  so  regulated  by  the  cock  A,  which 
determines  tEe  speed  of  admission  of  steam  to  the  upper  end  that  the  steam  is  ad- 
mitted to  the  lower  end  of  the  main  cylinder  just  after  the  weight  o  has  fully  deliv- 
ered its  blow.    The  whole  operation  is  now  repeated. 

The  eock  k  makes  it  possible  to  adjust  the  machine  to  strike  any  number  of  blows  a 
minute,  up  to  eighty.    Further^  simple  adjustments  allow  the  length  of  stroke  to  be 
varied,  as  well  as  the  force  of  the  blow.    This  is  done  by  admitting  steam  to  the 
main  cylinder  early  enough  to  furnish  a  steam  cushion. 
The  efficiency  of  the  machine  will  be  fully  discussed  later. 

Km.  2  mmd  3.  JJvlI.— These  drivers  are  twins.  They  are  on  hulls  46xS4x5  feet ;  the 
leads  are  in  all  respects  very  similar  to  those  in  use  under  this  office,  the  main  differ- 
ence being  that  the  hammer  line  is  led  down  under  the  ladder,  round  an  idle  sheave, 
and  thence  to  the  friction-drum. 

yo».  2  and  3.  Machinery. — ^A  double-cylinder  engine  mounted  with  an  upright  boiler 
supplies  the  power;  the  water  for  the  jet  is  supplied  by  a  Nye-pump.  Experience 
with  the  latter  has  led  to  its  rejection  by  the  Illinois  Central  Railroad.  It  fails  to 
give  sufficient  pressure  to  form  an  efficient  jet. 

Tlie  main  difference  between  these  drivers  and  those  under  this  office  is  in  the  form 
of  friction  gearing  used  to  raise  and  drop  the  hammer.  Plate  — *  gives  a  general 
idea  of  the  engine,  boiler,  and  frictions. 

This  compact  arrangement  of  engine,  boiler,  and  crab  on  one  iron  bed  plate  makes 
it  easy  for  one  man  to  attend  both  engine  and  hammer,  and  thus  do  the  work  of  two ; 
the  vertical  boiler  is  regarded  as  objectionable. 

In  the  position  shown  in  the  figure,  the  engine  is  running  under  full  steam,  and  the 
drum  is  clamped  to  the  shaft,  as  when  raising  the  hammer.  When  the  latter  is  at 
the  proper  height  for  the  blow  desired,  handle  a  ia  moved  upward  and  toward  the 
boiler,  handle  d  to  a  horizontal  position,  both  as  indicated  by  arrows  in  the  figure ; 
a  releases  the  friction  coupling  and  lets  the  hammer  fall,  b  shuts  off  steam  from  the 
ei^ine. 

In  use  a  is  held  in  the  master  driver's  right  hand,  (  in  his  left.  A  general  motion 
of  leaning  forirard  thus  starts  the  engine,  and  clamps  the  drum;  straightening  up 
^iiop%  the  hammer  and  stops  the  engine ;  the  force  applied  at  a  to  raise  3,600  pounds 
hammer  is  slight.  By  using  a  double-cylinder  engine  there  is  no  delay  in  starting, 
and  steam  is  need  only  in  doing  useful  work. 

Plate  — *  shows  the  details  of  the  friction  coupling.  The  crab  consists  of  a  shaft  a 
running  in  the  journals  b,  which  prevent  motion  in  the  direction  of  the  axis  of  the 
shaft.  A  spur- wheel  c  interlocking  with  a  power  pinion  on  the  engine  shaft,  is  keyed 
permanently  to  ''a'';  to  its  face  are  bolted  five  oak  segments,  saturated  with  some 
preservative  and  lubricating  preparation.  These  segments  are  so  attached  as  to  have 
the  grain  mn  radially ;  their  outer  ends  areturned  to  a  frustum  of  a  cone,  and  form 
the  male  friction  surface  d.  The  drum  e  and  the  female  friction-surface/  are  cast  in 
one  piece,  and  the  whole  turns  freely  on  shaft  a.  A  spiral  spring  g  is  employed  to 
hold  the  male  and  female  surfaces  apart,  when  not  intentionally  pressed  together.    A 

*  Plate  not  forwarded. 
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mortise  h  is  cnt  through  the  shaft  at  the  end  of  the  dram  farthest  from  the  female, 
and  throngh  this  a  plate,  t,  is  placed,  andheld  by  pins  so  that  it  is  free  to  slide  in  the 
direction  of  the  shaft  axis,  but  has  no  other  motion  with  respect  to  the  shaft. 

This  plate,  t,  bears  against  a  washer,  and  the  latter  rests  against  the  end  of  the  dmm 
/.  A  cylindrical  hole  is  bored  through  the  shaft  from  itn  end  k,  to  the  bottom  of  the 
mortise  in  which  i  slides;  a  bolt,  m,  passes  through  a  stationary  nut,  it,  shown  also  in 
figure, — at  n.  For  H  inches  Irom  its  point  the  thread  is  turned  on,  and  this  portion  is  in- 
serted in  the  hole  in  the  shaft,  till  the  poin  t  touches  *  * ». "  The  action  is  now  plain.  Turn- 
ing the  bolt  "m"  to  the  right  forces  it  to  advance  toward  the  drum ;  this  makes  the 
cylindrical  part  penetrate  more  deeply  into  the  cylindrical  hole  in  the  shaft,  and  as  the 
point  of  m  touches  i,  it  forces  the  latter  against  the  drum,  and  the  letter  against  the 
spiraJ  spring  ^,  which  is  thus  compressed.  The  male  enters  the  female  and  as  the 
motion  of  m  is  continued  the  two  friction  surfaces  are  pressed  so  tightly  together  that 
the  dmm  is  held  as  firmly  to  the  shaft  as  if  it  was  keyed.  Taming  m  to  the  left  now 
reverses  the  entire  operation,  and  the  drum  is  once  more  loose  on  the  shaft. 

The  screw-thread  on  m  has  such  a  pitch  that  a  movement  of  50  degrees  is  all  that 
is  needed  to  clamp  the  dtum. 

The  action  is  perfectly  under  control  at  all  times,  so  much  so  that  I  have  seen  the 
hammer  held  stationary  in  the  leads,  without  stopping  the  engine,  by  simply  lessen- 
ing the  pressure  on  a  just  enough  to  let  the  two  friction  surfaces  slide  on  each  other 
with  the  proper  relative  velocity. 

No8. 1,2, 3.  Minor  details. — All  the  hammer  rests  are  placed  and  removed  from  deck 
in  the  manner  shown  in  Plate  — .* 

All  the  chocks  have  the  jaws  iron-covered  (Plat«  — ),*  and  are  provided  with  an 
inch  chain  about  2  feet  long,  very  firmlj^  stapled  to  the  body  of  the  chock.  They  are 
used  as  follows:  A  line  is  led  through  the  chock  to  the  wiach,  and  strained  till  the 
flat  is  in  the  desired  position;  a  half-hitch  is  now  taken  around  the  line  with  the 
chain,  and  the  line  thrown  off  the  winch.  The  strain  draws  line  and  chain  into  the 
jaws  of  the  chocks,  and  jams  them  so  that  there  is  no  further  motion.  To  free  the  line 
it  is  put  to  the  winch  again,  and  the  strain  frees  the  chain  from  the  chock,  and  all  the 
slack  desired  is  taken  in,  the  line  is  again  thrown  off  the  winch,  and  is  at  once  held 
by  the  chain  as  before.  It  would  seem  that  this  treatment  would  be  very  severe  on 
the  lines,  but  all  concurred  in  the  statement  that,  according  to  experience  at  Chicago, 
lines  lasted  as  long  with  chain  stopping  as  with  ordinary  cavils. 

PERSONNEL. 

The  Chicago  crew  is  constituted  as  follows : 

Per  day  of  10  honn. 

1  foreman  of  driver |3  00 

2  leader  men •....each..     2  75 

1  loft  man 2  50 

1  engineer 3  00 

1  fireman 2  00 

2  deck  hands each..     2  00 

1  axeman 2  00 

Total,  nine  men 17  25 

On  the  drivers  while  I  watched  them  the  engineer  handled  the  hammer  as  well 
as  the  engine,  and  the  foreman  was  in  charge  of  all  three  drivers.  Two  of  the  crew 
were  at  work  all  the  time  on  the  flat  loaded  with  piles,  where  they  were  engaged  in 
trimming  them  to  a  true  conical  head  to  fit  the  cone  in  the  bottom  of  the  steam  ham- 
mer, and  in  removing  the  bark.  According  to  Mr.  Kennedy  there  has  been  great 
difficulty  in  getting  men  capable  of  running  the  steam-hammer  driver  np  to  its  real 
capacity. 

NATURE  OF  WORK. 

All  three  drivers  were  at  work  on  an  extensive  shore  protection,  which  consists  of 
two  rows  of  piles  (oak)  bolted  to  oak  waling  pieces.  In  each  row  the  piles  are  driven 
in  contact ;  the.clear  place  between  rows  is  6  feet.  This  space  is  filled  in  with  very  large 
riprap,  and  the  two  rows  connected  together  by  tie-bolts,  10  feet  apart,  which  pass 
through  the  stone  at  the  level  of  the  waling  pieces. 

*  Plate  not  forwarded. 
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In  10  feet  of  water  the  following  material  is  used  in  each  106  linear  feet : 

PUes 140 

{-inch  bolts  (average  length,  24  inches) 100 

4  bj  4  bji  inch  washers 200 

li-lnch  rods  9^  feet  long,  with  head  and  nut 20 

6  bj6  by  f  inch  washers  for  the  above 40 

6  inches  by  12  inches  by  20  feet  oak  waling  pieces 10 

Cnbic  yards  riprap  stone 222 

The  bottom  is  moderately  coarse  sand,  free  from  large  stones,  and  with  little  or  no 
clay  to  bind  it  together.  At  times  the  driving  was  done  where  old  pile  work  or  cribs 
have  been  formerly  placed,  and  this  is  the  reason  of  the  very  small  nnmber  of  piles 
driven  on  some  days. 

There  was  a  feeline  of  great  rivalry  between  the  different  master  drivers,  especially 
between  the  jet  and  steam-hammer  men,  and  these  two  terms  thus  received  as  fine  a 
comparison  of  their  inherent  merits  as  it  is  possible  to  obtain  where  so  much  of  the 
efficiemcy  of  the  plant  depends  on  the  enerjj^  and  skill  of  those  who  handle  it. 

The  following  table,  copied  from  the  official  records  in  Mr.  Kennedy's  office,  shows 
the  work  done  by  each  driver  from  August  21  to  November  13, 1882,  both  inclusive: 
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The  mean  number  of  piles  driven  in  a  day  by  the  different  drivers  are:  No.  1,  53.9; 
No.  2,  66.9 ;  No.  3,  54.4.  Nos.  2  and  3  drove  some  piles  in  the  roand-hoose,  which  are 
not  recorded.  There  each  pile  had  to  be  in  exact  position,  within  an  error  of  6  inches, 
and  was  required  to  be  driven  20  feet. 

For  this  work  No.  1  was  the  most  efficient,  and  did  a  large  part  of  the  work.  The 
work  was  of  snch  a  difficult  character  that  it  should  not  be  considered  with  the  rest 
in  comparing  the  two  forms  of  driver.  Omitting  those  days  on  which  No.  I  worked 
in  the  round-house  (Nos.  2  and  3  being  unrecorded  when  at  work  there),  the  following 
are  the  means  which  afford  a  true  comparison:  No.  1,  63.2;  No.  2,  66.9 ;  No.  3,  54.4 
piles  a  day.  The  figures  speak  for  themselves.  There  is  little  or  no  advantage  in 
the  complicated  machinery  of  the  steam^  hammer.  Its  average  is  less  than  one  and 
greater  than  the  other  of  two  twin  jet  drivers,  which  were  doing  identical  work  along- 
side of  it. 

OPINIONS  OF  MR.   H.   A.   KENNEDY  AND  OTHERS. 

*^  The  jet  drivers  on  the  long  average  do  as  much  or  more  than  the  steam  hammer, 
and  this  m  the  class  of  work  now  under  execution  here  (Chicago),  where  the  machine- 
shops  of  the  company  are  available  at  any  instant. 

'^  The  leads  last  between  three  and  four  times  as  long  with  the  steam  hammer  as 
with  the  drop  hammer.  A  hammer  line  lasts  the  steam  hammer  one  mouth,  while 
it  needs  replacing  about  once  in  five  days  with  the  other  form.  Say  it  will  drive  500 
piles  on  a  Jet,  3,000  on  the  steam  hammer  driver.  The  flats  for  both  are  too  broad 
and  short  for  convenience  in  pulliug  old  piles. 

'*  The  steam  hammer  leaves  the  pile-head  as  good  as  it  was  before  driving,  while  the 
jet  drivers  injure  the  head  to  a  considerable  extent.  On  this  account,  in  contracts 
for  wharf  work,  it  is  not  infrequently  stipulated  that  all  piles  be  driven  by  steam 
hammering.  For  work  at  a  distance  £rom  machine-strokes  the  steam  hammer  is  liable 
to  cause  great  delays  from  breakage  of  some  part,  and  for  such  work  jet  drivers  are 
immensely  preferred.  On  a  car  in  land  driving  the  steam  hammer  is  immeasurably 
superior,  as  there  is  much  less  jar,  and  the  water  needed  is  not  excessive.  Sixty -five 
piles  a  day  are  expected  of  every  driver  in  the  lake  shore  protection ;  if  less  are  driven 
the  matter  is  looked  into.     Hard  bottom  is  liable  to  reduce  this  number  very  largely." 

Time  record, — Bad  weather  prevented  me  from  seeing  the  jet  drivers  at  work,  except 
for  a  part  of  one  morning,  io  the  round-house;  here  the  jet  was  not  used,  the  tend- 
ency of  a  jetted  pile  to  move  laterally  in  driving  prohibiting  its  use  there. 

Tne  following  observations  were  made,  under  average  conditions  of  wind  and  waves, 
on  the  steam  hammer : 

Table  VII. — Steam-hammer  ohBervations, 


Number  of  observation. 


73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 


"I 


m.  t. 

24  10 
29  20 
35  30 

40  45 
44  55 
49  30 

57  55 

3  30 
8  15 

12  20 
17  10 
22  30 
84  45 
42  15 
48  00 
54  00 

58  35  , 

4  00  I 

9  00 ; 

19  00 
24  20 
31  30 
27  00 

34  35 

35  20 

41  25 
44  50 
48  25 
62  50 

0  45 


m.  t. 

25  20 
30  30 
36  30 

41  40 
45  30 
50  30 
59  00 

4  30 
9  05 
13  30 
18- 40 
25  30 
39  15 

44  15 
49  15 
54  55 

0  05 
6  10 
10  00 
20  15 
25  55 
32  00 
28  30 
35  55 
39  20 

42  22 

45  85 
49  35 
54  30 

2  10 


m.  t. 

25  40 

31  00 
37  20 
42  05 
46  25 
51  00 

59  20 
4  55 
9  40 

14  05 

19  16 

26  20 
89  45 
44  55 
49  35 
55  25 

0  35 
640 
10  25 

20  55 
26  30 

32  15 
29  05 
36  10 
39  40 
42  45 
46  10 

60  05 
64  55 

2  35 


S 

a 


m.  8. 

25  48 

31  55 
37  40 

42  20 
46  45 
51  05 
59  50 

5  10 
9  52 

14  12 
19  27 

26  45 
39  55 

45  13 

49  50 
55  30 

0  48 

6  40 
10  42 
21  10 
26  53 

32  25 
29  25 
36  33 
39  52 

43  03 

46  25 

50  20 
55  08 

246 


m.  t. 

27  30 

32  55 

39  45 
43  45 
48  10 
54  05 

2  00 

6  40 

11  05 
15  35 
20  50 
29  35 
41  10 
46  40 
52  15 
57  10 

2  50 

7  80 

12  50 
23  10 
29  00 

33  55 
81  10 
37  05 

40  20 
43  83 
46  59 
51  12 
66  37 

3  43 


II  ^ 


6   I 


«*! 
104; 

63 

66 
155 
129 

88  I 

75  ' 

79; 

72 
128 

72 

85 
122 

77 

80 

76 

60 

80 

72 

69 

75 

30 

25 

26 

81 

42 

79 

49 


i 


m.  t. 

40  15 
44  10 
48  30 
54  30 

2  25 
7  20 

11  30 
16  00 
21  15 

30  10 

41  35 
47  05 
52  40 
67  45 

3  15 
7  65 

13  15 
23  35 
29  25 
34  40 

31  35 
37  30 
40  45 
43  55 
47  85 
52  10 
57  05 

4  05 


\Feet 

I  7 
7 

,        7 

,  7 
7 

I  7 
7 
7 
7 
7 

I    ? 

:   ? 

i   ? 

\\ 

I        7 

I        7 

7 

'        7 

7 

7 

;     7 

7 

'     7 


t 


Feet. 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
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Table  Vll.— Steam-hammer  obeervaiioM — Continjaed. 


Kamber  of  observation. 


103, 
104. 
lOS 
l«j« 
1"T 


m.  i. 

5  55 
10  05 
13  45 
18  10 
23  50 
18  50 


a 

i 

!? 

d 

* 

11. 

1 
§ 

us 

1 

f 

& 
m.  t. 

1 

5 

o 

i 

& 

Feet. 

m.  8. 

m.  ». 

m.  a. 

6  25 

6  41 

7  13 

30 

7  35 

10  30 

10  42 

11  17 

30 

11  40 

14  10 

14  35 

15  05 

27 

15  30 

18  30 

18  48 

19  23 

27 

19  45 

24  15 

24  33 

25  55 

35 

26  35 

19  10 

19  19 

20  25 

33 

20  55 

a 


FMt. 
24 
24 
24 
24 
24 
24 


From  Table  VII  Table  VIII  is  obtained,  as  II  was  from  I. 
Table  VIII.— Time  intervals,  ^c 


Number  of  obeervation. 


73 

74 

75 

76 

77 

73   

79 

» 

a 

92 

83 

«4 

85 

» 

87 

88 

89 

90 

91 

9? 

93 

94 

95 

96   

97 

9?* 

99 

106 

101 

lei; 

103 

104 

105 

lOfl 

H/7 

108 

Mean 


k 


5      g- 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


14 


Ft€t 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 


FteL 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


24 


70 
70 
60 
55 
35 
60 
65 
60 
50 
70 
9U 
180 
270 
120 
75 
55 
90 
70 
60 
75 
95 
60 
90 
80 
60 
57 
45 
70 
100 
75 
65 
55 
8i» 
105 
60 
110 


If 


n 


20 
30 
50 
25 
55 
30 
30 
25 
35 
35 
35 
50 
30 
40 
20 
30 
30 
30 
25 
40 
35 
15 
35 
15 
20 
23 
35 
30 
25 
25 
30 
25 
25 
20 
25 
20 


80.2  I 


29.7 


8 
65 
29 
15 
20 

30 
15 
12 

7 

12 
25 
10 
18 
15 

5 
13 

17 
15 
23 
10 
20 
23 
12 
18 
15 
15 
13 
11 
16 
12 
25 
18 
18 
9 


—  ® 

i 

0U 


I 


2.2 

2.4 

3.3 

2.1 

2.7 

3.6 

3.0 

2.2 

2.0 

2.2 

2.2 

4.1 

L9 

2.4 

3.0 

2.3 

2.7 

2.3 

2.8 

2.9 

8.1 

1.9 

2.7 

L2 

LO 

1.2 

L4 

1.6 

2.1 

1.6 

L8 

1.2 

L3 

1.2  I 

2.1  I 

L6 


35 
30 
25 
20 
25 
25 
40 
25 
25 
25 
35 
25 
25 
25 
35 
25 
25 
25 
25 
25 
45 
25 
25 
25 
20 
36 
58 
28 
22 
22 
23 
25 
22 
30 
30 


16.0  I 


2.2  I      27.4 


5.2 
6.2 
6.2 
4.2 
4.6 
2.3 
6.6 
4.8 
3.1 
4.8 
6.3 
2.2 
7.5 
6.8 

e.0 

4.6 
6.4 
6.0 
10.0 
5.3 
7.2 
6.5 
7.6 
8.7 
3.1 
3.4 
3.6 
4.4 
7.9 
4.1 
4.2 
3.3 
1.0 
6.4 
4.2 


4.9 


The  following  shows  our  mean  times  as  compared  with  the  Chicago  means : 

Chicago.    I  Saint  Looia. 


r«t  driT«>n 

Driver  in  Mition  to  pile  in  leads 

Pile  in  leads  to  pile  driven 

Depth  of  wat*r.  feet 

L<^jrthorinle.  feet 

Cament  (miles  per  hoar) 


14.0 

13.6 

L3 

17.7 

2.2 

8.7 

7 

15.5 

24 

84.8 

0 

a-6 
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The  immense  difference  between  the  amount  of  work  done  at  the  two  localities  i^ 
caused  almost  entirely  by  the  current.  In  the  river  it  is  a  continual  struggle  both  to 
hold  the  flat  in  place  and  the  pile  in  the  leads ;  at  Chicago  there  is  no  strain  on  the 
lines  holding  the  flat,  which  is  disturbed  only  by  wind  and  waves,  and  two  men  holcL 
the  pile  in  tne  leads  with  a  single  light  line,  till  the  hammer  is  placed  on  it. 

The  downward  velocity  of  the  pile  was  no  greater  at  Chicago  than  here,  as  numer- 
ous measurements  proved,  but  it  was  continuous;  while  here  siuppages  are  con- 
stantly occurring,  from  the  time  the  pile  starts  till  it  stops. 

PART  ni,— POSSIBLE  ECONOMY  OF   USING    STEAM-HAMMER    DRIVERS  ON  THE    MISSIS- 
SIPPI. 

The  cost  of  the  Illinois  Central  Railroad  driver  of  this  form  was :  steam  hammer 
91,593.50  r  weight  7,500  pounds) ;  license  to  build  and  use  the  same,  $500 ;  huU,  $2,000  f 
boiler  ana  engine,  $2,333.59 ;  total,  $6,427.09.  The  weight  of  this  size  of  hammer  i« 
too  great  for  cottonwood  piles ;  the  second  size,  weighing  one-half  as  much,  would  be 
what  is  required.  Its  cost,  free  of  license  if  obtained  direct  from  the  manufactory, 
is  $875.  Tne  only  possible  saving  would  be  in  lessening  the  time  now  spent  in  actual 
driving,  and  this,  with  our  present  form,  is  but  a  small  fraction  of  that  needed  per 
pile.  The  difference  in  cost  of  the  present  hammer  ($dO)  and  the  steam  hammer 
($375)  is  $7^,  and  under  the  most  favorable  circumstances  it  would  take  a  long  time 
to  pa^  for  itself. 

The  more  simple  the  machinery  used,  the  greater  is  the  chance  of  real  efficiency, 
when  the  work  is  carried  on,  as  under  this  office,  at  a  distance  from  machine-sbops. 
If  any  saving  is  to  be  made  by  extensive  change  of  plant,  it  must  be  found  in  some 
method  of  driving  more  than  one  pile  from  each  position  of  the  flat,  thus  eliminating 
partly  the  slow  and  vexatious  changes  of  position  in  severe  currents. 


PART  rV.— VELOCITY    OP    PENETRATION  AS  A  FUNCTION   OP   THE    PENETRATION 

TAINED. 


OB- 


It  added  but  little  labor  to  record  the  time  at  which  each  pile  had  penetrated  2  feet, 
4  feet,  6  feet,  &c.  While  I  was  studying  other  more  important  elements  involved  in 
practical  pile-driving,  I  therefore  incidentally  made  the  observations  shown  in  col- 
umns eighteen  to  twenty-five,  inclusive,  in  Table  1,  page  18,  thinking  that  in  con- 
nection with  further  experiments  they  might  throw  some  light  on  the  important 
question  of  the  quantity  of  water  needed  for  the  most  efficient  work  with  a  combined 
jet  and  hammer  driver. 

Table  IX  shows  the  total  number  of  seconds  required  by  each  pile  irom  the  time  it 
was  in  the  leads  till  it  had  penetrated  the  number  of  feet  at  the  head  of  each  colamn. 
In  this  table  no  allowance  is  made  for  unusual  delays,  they  are  all  considered  as  part 
of  the  time  occupied  in  driving ;  in  other  words,  the  table  gives  the  true  and  entire 
history  of  the  downward  movement  of  each  pile. 

Table  lX,^Seoond8  from  "pile  in  leads,"  Ull  pile  has  penetrated. 
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Tabijb  JX.Seamdafrom  ^*p%le  in  leads,"  till  pile  htu  penetrated— Continned, 
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1 
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This  table  is  ahown  graphically  on  Plate  V II,  where  th^  co-ordinate  axes  represent, 
the  Ter^cal  the  penetration  in  feet,  the  horizontal  the  time  in  seconds  occupied  in 
sttaimng  the  corresponding  penetrations.  Examining  the  plate,  the  following  peou- 
liaiities  are  seen : 

L  The  lon^  time  taken  in  penetrating  the  first  2  feet.  This  arises  from  the  fact  that 
the  pile  is  still  held  by  the  log-chain  line,  and  thus  penetrates  only  as  fast  as  this  line 
is  daeked  off.  Again,  the  hammer  is  not  yet  on  the  pile,  and  it  is  urged  downward 
only  "^  its  own  weight.    The  time  to  descend  till  it  touches  bottom  is  also  included. 

2l  The  Inegnlarity  of  the  movement.  The  pile  usually  goes  down  by  sudden  jumps, 
as  though  the  jet  made  a  hole  not  quite  large  enough  to  admit  the  pile  at  first,  but 
that  the  washing  away  of  the  sides  at  last  let  it  fall  to  the  bottom  of  the  hole,  or  as 
if  the  bottom  were  composed  of  thin  hard  layers,  separated  by  relatively  muchtnicker 
ones  of  soft  alluvion.  Both  are  probably  active  agents,  contrihuting  to  the  same 
result. 

3.  Hie  pile  often  penetrates  the  last  2  feet  in  as  little  time  as  any  other  interval  of 
Hke  amoant. 

This  is  explained  by  the  fact  that  the  piles  are  not  intended  to  support  a  weight,  as 
in  a  foundation,  but  only  to  resist  a  tendency  to  be  forced  over  by  the  current,  drift,  and 
iee.  This  does  not  necessitate  driving  till  the  pile  eoes  hard,  but  only  to  force  it  deep 
ODongh  into  the  soil  to  prevent  lateral  movement.  Fourteen  feet  is  the  distance 
nsoafly  required ;  in  soft  bottom,  16  feet  or  more  is  the  depth  driven  ;  in  hard  bottom 
12  feet  is  ample. 

The  driving  is  usually  stopped  after  a  penetration  of  12  feet  has  been  obtained,  first, 
when  t)ie  head  of  the  pile  (cottonwood)  becomes  so  much  battered  up  as  to  form  an 
elastie  cushion,  so  that  the  hammer  does  not  strike  a  fair  blow ;  second,  when  the 
^ole  penetrates  so  slowly  that  it  is  wasting  time  to  try  to  force  it  farther ;  third,  when 
the  ietA  of  the  pile  is  at  the  level  desired,  provided  the  depth  driven  in  this  last 
ease  is  snfiBcient  in  the  bottom  there  existing  to  secure  stability. 

4.  Many  excessive  delays.  These  are  shown  on  the  plot  by  nearly  horizontal  por- 
tions of  a  pile's  course,  preceded  and  followed  by  portions  which  are  nearly  verti- 
caL  They  generally  indicate  that  work  was  temporarily  suspended  to  adjust  toggle, 
lines,  Ac. 

5.  The  sudden  descent  shown  in  almost  every  pile  from  2  feet  to  6  feet  or  8  feet. 
This  is  caused  by  the  first  placinj^  of  the  hammer  on  the  pile. 

It  is  plain,  inasmuch  as  some  piles  (in  hard  bottom)  were  driven  only  10  feet,  and 
otbvs  (in  soft  bottom)  16  feet,  that  the  simple  means  of  the  columns  of  Table  IX  would 
express  no  law. 

If  all  the  piles  had  been  driven  (as  in  foundations)  till  the  velocity  of  penetration 
was  reduced  to  some  very  small  value,  the  complete  method  of  combining  the  obser- 


Digiti 


zed  by  Google 


1274     REPORT   OF   THE   CHIEF   OF   ENGINEERS,    U.    S.    ARMY. 

▼ations  to  derive  the  law  of  velocity  of  penetration  as  a  function  of  tiie  penetration 
attained  would  be  as  follows : 

1.  Find  the  absolute  time  each  pile  occupied  in  penetrating  the  successive  iutervala 
of  2  feet. 

2.  Throw  out  all  times  that  were  marked  in  the  field  as  vitiated  by  toggle  or  other 
delays. 

3.  Find  the  fi^Mjtional  part  of  the  whole  time  occupied  by  each  pile  in  real  penetra- 
tion,  which  was  used  in  penetrating  the  first  2,  4,  6,  8  feet,  &c.  The  resulting  frac- 
tions will  be  called  **  time  fractions/' 

4.  Find  the  fractional  part  of  the  entire  penetration  of  each  pile  which  corresponds 
to  2,  4,  6,  8  feet,  Slc.    The  resulting  fractions  will  be  called  *^  distance  fractions." 

5.  Take  the  mean  of  all  the  time  fractions  (above  defined)  which  correspond  to 
«qual  distance  fractions  (above  described). 

For  clearer  appreciation  of  the  above«  consider  the  case  of  two  piles,  one  driven  "  a  " 
•  feet,  the  second  **a"  X  "«'*  feet.< 

The  time  fractions  obtained  by  above  head,  3  correspond  in  both  to  2  feet,  4  feet,  6 
X.    .    .       u.  X  2  feet    4  feet    6  feet  ,  ^      ..        .,.         '-i  fo«t  4  feet 

'  ft«t,  &c.,  but  ^^^^,   ^^^,   ^-j^.   are  larger  fractions  than-^-  ^  f^^-,         ^  a  leet, 

6  feet  ^ 


ax  ofeet  ^^'^  therefore  the  time  fractions  do  not  correspond  to  equal  portions  of  the 

entire  penetration  in  the  two  cases,  and  should,  therefore,  not  be  combined  into  one 
mean. 

Piles  driven  16  feet  would  thus  determine  the  points  on  the  curve  corresponding  to 
one-eighth,  two-eighths,  three-eighths,  4&c. ;  those  driven  14  feet,  those  corresponding 
to  one-seventh,  two-sevenths,  three-sevenths.  &c.;  those  driven  12  feet,  those  corre- 
sponding to  one-sixth,  two-sixths,  three-sixth,  &c. ;  those  driven  10  feet,  those  corre- 
sponding to  one-fifth,  two-fifths,  three-fifths,  dec,  and  so  on.  These  operations  are 
snown  in  the  following  tables: 

Table  X. — Abaolute  time  iniervaU, 
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APFESDIX  T  OF  THE  ANNUAL  REPORT  OF  THE  CHIEF  OF  ENGINEERS.   I883. 

PSgei274.1mei6,"«"X"a"    should  read    a+d 
^1274.  line  18.  ax  «    should  read    a+6    in  both  cases. 
Page  1274,  line  19,  aX«    should  read    a+d 
^  1274.  line  20.    therefore    should  be  omitted 

«^St2.* ''"''' *''*^~^"""^^''*'""^'-''    ^~*    in  every  case  that  now 


I 

I 

H 

< 


11 

O  3 


ll 


ii 


U 


ii 


?2^235i 


00  »  00  CD  >A  00  OC '«  00      't-t^oSc 


ill 


00  00  00  00  Si  to 


^tfla»cise)cicDt<-K«Dc<*aa»9'^>A<oA«ea<DcoiA^3QiOia94    •Q'^n^oo    'lo 
9Sc«nacr-oaoc*2«eo«9t«t«i-i<>t:«^ect<-n-«t«iat«t«oo    •ot»t-t«ao    ••<) 


;:-    '    


11 


MSSa-<rc«90d»:f£i3nn9o»^oeM|>Ac^im90on:sr4aSSS^ 
oSei^Si:-9-^t-»o9««»'j^inidow©iooiONt-t-»^a5'Nw«oa»os« 

94ni-iZc4<-<<D^e<)oiA94t«dm-4>;ociri«c4s^ii5-^^-«eoe«at-r4-^«0-«coeoiH 


^?jeo«*^we*aoo6  9»M  r9n-^>oot<-Qoa9»^m 


S;:^2;sssj;S3§;;i3?5^S§sss^i5S???SS§S£; 


35  a  I 


Digiti 


zed  by  Google 


1276     REPORT   OF   THE    CHIEF   OF   ENGINEERS,    U.    8.    ARMY. 
Table  XII.— Di^tonce  fractions. 


Depth  driven. 

2  feet. 

4  feet. 

6  feet. 

8  feet. 

10  feet. 

12  feet. 

14  feet 

16  feet. 

18  feet 

.125 
.143 
.167 
.200 
.250 
.383 
.500 
LOOO 

.250 
.286 
.338 
.400 
.500 
.667 
LOOO 

.375 
.429 
.500 
.600 
.750 
1.000 

.500 
.572 
.667 
.800 
1.000 

.625 
.715 
.838 
1.000 

.750 
.857 
1.000 

.875 
1.000 

LOM 

14  feet 

12  feet 

10  feet 

8  feet 

6  feet  

4  feet 

2  feet 

0  feet 
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Table  XlII  is  shown  CTaphically  on  Plate  VIII,  Fig.  2.  The  irreffnlarity  of  the 
mean  cnrre  there  plotted  shows  either  that  there  is  no  law  which  isanmciently  marked 
to  be  shown  by  such  a  h'mited  number  of  observations,  or  that  the  assumptions  made 
for  purposes  of  discnssion  were  not  in  accordance  with  the  real  facts.  That  the  latter 
is  the  case  is,  I  think,  indicated  by  the  smooth  cnrre  obtained  under  the  following 
assumptions,  though  much  of  the  regularity  may  be  due  to  the  fact  that  each  point  is 
determined  by  the  mean  of  nearly  seventy -two  observations. 

That  the  piles  were  not  driven  in  equally  resisting  bottom  is  well  known,  but  the 
leasoD  that  many  of  tbem  were  not  driven  the  full  depth  of  16  feet  was  that  the  maa- 
ter  driver  had  struck  too  heavy  blows  for  the  head  or  the  cotton  wood  pile  to  stand^ 
sod  the  head  had  thus  been  utterly  destroyed  before  the  pile  was  fully  driven.  On 
this  account  it  would  seem  that  a  better  way  to  discuss  the  observations  would  be  to 
aasame  that  the  ratio  of  the  velocity  of  penetration  at  the  2-foot  depth  to  that  at  4 
feet  is  constant,  althongh  the  absolute  values  of  these  velocities  are  different  for  all 
varieties  of  bottom ;  and  to  extend  this  law  to  6  feet,  8  feet,  10  feet,  &o. 

In  other  words,  assume  that  a  represents  the  velocity  when  a  penetration  of  2  feet 
is  attained,  ba  that  at  4  feet,  C4i  that  at  6  feet,  ^c,  for  any  given  locality;  then  at 
any  other  locality  where  the  velocity  at  2  feet  is  a  feet,  that  at  4  feet  will  be  ha  feet, 
that  at  6  feet  ca  feet,  dr^c,  in  which  h,  c,  Ac,  have  the  same  values  as  before.  Mak- 
ing these  assumptions,  the  object  is  to  obtain  the  values  of  b,  o,  Ac,  from  the  observa- 
tions. 

Under  this  hypothesis  the  difference  in  the  hardness  of  the  bottom  at  different 
places  makes  it  necessary,  as  before,  to  construct  a  table  of  <Hime  fractions; "  but  as  the 
ratio  of  velocity  at  2  feet  to  that  at  4  feet,  6  feet,  8  feet,  &c.,  is  what  is  desired,  the 
time  fractions  mast  be  combined  according  to  the  absolute  penetration  in  feet  to  which 
they  correspond  instead  of  combining  as  Mfore  according  to  corresponding  **  distance 
fractions.*' 

Table  XI  is  then  already  in  the  proper  shape  for  plotting.  Plate  VI,  Fiff.  1,  this 
table,  plotted,  shows  verv  dearlv  some  peculiar  features  of  the  history  of  tne  mean 
pile.  The  slow  descent  for  the  nrst  2  feet  is  shown  as  before,  then  the  rapid  descent 
nom2  feet  to  6  feet,  which  is  caused  by  first  placing  the  hammer  on  the  pile.  From 
6  feet  to  10  feet  the  penetration  is  less  rapid,  as  the  naromer  is  still  at  rest,  and  acts 
only  as  dead  weight.  From  10  feet  on  the  penetration  is  again  more  rapid,  as  by  this 
time  the  hammer  is  fairly  in  action. 

The  numbers  actually  shown  by  this  mean  curve  are  almost  exactly  those  pointed 
ovt  by  the  means  of  a  number  of  observations  I  took  to  determine  the  time  at  which 
the  above  changes  in  the  manipulation  of  the  pile  takes  place. 

The  changes  in  the  values  of  6,  o,  Slc.  ,  are  so  slight  that  it  is  practically  correct  to 
state  that  for  the  depths  the  piles  are  driven  here  there  is  no  appreciable  difference 
in  their  rate  of  penetration  m>m  the  start  till  they  are  at  their  final  place  of  rest. 
Piate  y  shows  that  with  many  piles  the  resistance  does  increase  to  a  marked  extent, 
bat  takiuff  the  long  average  the  last  2  feet  are  driven  in  just  about  the  time  needed 
for  any  other  2  feet. 

Table  XIV,  showing  the  fractional  part  of  the  entire  time  occupied  in  penetrating 
each  individual  2-foot  interval,  is  added  as  of  possible  interest ;  it  shows  the  irregu- 
Jarities  for  single  piles  more  plainly  than  Table  XI. 
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PAST  T.— -PROJECT  FOB  A  MtJLTIPLS-LIADB  DBirXS, 

Ttble  y,  pft^  2S,  shows  that  in  driviog  20,000  piles  |14,255.94  wore  spent  in  plao- 
me  the  pile-dnvers  in  position,  and  by  this  is  meant  the  change  from  the  position  of  one 
pile  to  the  next,  and  no  account  is  taken  of  the  long  moves  from  one  line  to  another. 
HI  this  time  is  absolutely  lost  as  far  as  any  advantaffe  is  concerned,  and  some  means  by 
which  it  can  be  shortened  or  avoided  is  most  desirable. 

The  most  practicable  and  ^t  the  same  time  least  expensive  method  seems  to  be 
Bome  tfTSDgement  by  which  putting  the  flat  once  in  position  shall  enable  the  engine 
to  driye  several  piles. 

*thb  object  to  be  obtained  is  to  devise  a  driver  which  shall  drive  the  ^atest  possi- 
blenamber  of  piles  at  each  position,  and  still  be  at  least  as  easy  to  put  in  place  as  the 
fttsKsai  form, 

With  the  idea  of  testiuff  the  practicability  of  handling  a  large  flat  in  severe  cnrrents, 
I  tried  the  experiment  of  lashing  three  pile-drivers  together,  and  driving  all  one  day 
in  a  conent  of  5^  miles  an  hoar  in  a  depth  of  water  of  19  feet.  The  area  of  the  flat 
thas  joined  was  60  feet  by  60  feet,  and  would  have  accommodated  eleven  leads,  prop- 
erly spaced,  for  work  on  the  hurdle  lines. 
The  piles  driven  by  this  combination  are  seventeen  to  thirty-one,  inclusive. 
The  times  required  to  move  the  flat  was  as  follows :  9.4  minutes,  11.4  minutes  8.4 
minates,  34.0  minutes.  The  first  three  were  simple  shifts  on  the  same  line ;  the  fourth 
was  a  general  move  irom  the  down-stream  (brace)  line  to  the  up-stream  (drift)  line, 
a  distance  of  about  60  feet  across  the  current  and  40  feet  up-stream.  In  the  position 
on  the  op-stream  line  three  anchors  were  used  (average  weight  SfOO  pounds),  and  when 
the  strain  was  brought  evenly  on  them  they  held  perfectly. 

Two  were  unable  to  hold  the  flat  alone.  Great  trouble  was  found  in  raising  the 
aaehors  after  the  experiment  was  over,  they  had  penetrated  so  deeply  under  the  heavy 
itnm. 

The  drivers  did  about  two- thirds  as  much  work  as  usual  when  thus  combined,  and 
this,  although  all  three  Jiad  to  wait  till  the  slowest  one  had  driven  its  pile. 

TJie  resolt  of  the  experiment  seemed  to  indicate  that  there  was  no  special  difficulty 
m  holding  and  moving  such  a  flat. 

Tbe  cost  of  building  such  a  large  hull,  stiff  enough  to  support  the  great  weight 
which  woald  be  concentrated  on  one  end,  and  of  constructing  such  complicated  ma- 
ehinerj  as  eleven  leads  run  by  a  single  engine  would  demand^  is  so  great  that  before 
Reommending  it  a  further  test  is  deemed  needful.  With  this  idea  I  have  designed 
a  three-lead  driver  to  be  floated  on  one  of  the  present  hulls. 

The  machinery  remains  unchanged,  and  the  only  expense  is  the  construction  of  two 
new  leads,  and  a  general  change  of  position  of  the  machinery,  in  order  to  trim  the 
flat 

Plate  — *  is  drawn  to  a  scale  of  half  inch  =  one  foot,  and  will  be  found  to  be  suffi- 
eieotl}'  accurate  to  be  used  as  a  working  drawing. 

The  flat  will  be  available  for  a  common  driver  if  the  results  do  not  fulfill  all  that  is 
anticipated; the  extra  leads  will  be  available  at  any  tine  in  the  repair  of  other  drivers, 
ud  the  expense  of  moving  the  machinery  back  to  its  present  place  is  all  that  is 
needed  to  reconvert  the  multiple  into  a  common  driver. 
AllDecesBary  details  can  be  readily  obtained  from  measurements  on  the  drawing. 
Very  respectfully,  your  obedient  servant, 

Frrderic  v.  Abbot, 
First  Lieutenant  of  Engineers. 
Maj.  0.  H.  Ernst, 

Corp«  of  £ngineer9y  U.  S.  A, 

*  Plate  not  forwarded. 
5455— B  83 81 
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16. 
Record  of  gauge  at  OrafUm,  111,,  for  ikeJUoal  year  ending  June  30,  1883. 
[Height  of  water  above  plane  200  feet  below  the  Saint  Loois  City  directrix.] 
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KayiEAtion  suspended  on  account  of  ice,  December  7  to  December  23,  and  ftx>m  Jannarj  1  to  Feb* 
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17. 
BMori  of  gauge  at  Gray^t  Point,  M%B9owriyfoT  theJUcdl  year  ending  June  30,  1883. 
[Height  of  water  above  a  plane  200  feet  below  the  Saint  LonU  City  diieotrlx.] 
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T2. 

IMPROVEMENT  OP  THE  HARBOR  AND  MISSISSIPPI  RIVER  AT  ALTON, 

ILLINOIS. 

Operations  at  this  locality  were  carried  on  under  an  allotment  made 
by  Congress  from  the  general  appropriation  for  improving  the  Missis- 
sippi between  the  Illinois  and  Ohio  rivers.  Their  history  is  given  in 
the  rei)ort  upon  that  work.  The  favorable  season  of  last  autumn  en- 
abled the  work  to  be  done  at  a  less  cost  than  that  previously  estimated. 
The  dike  advanced  so  far  towards  completion  and  its  aetiou  upon  the 
shoal  in  front  of  Alton  landing  has  been  so  favorable  that  it  is  quite 
probable  that  the  desired  result  will  bo  attained  without  fully  com- 
pleting the  dike  as  originally  designed.  Considerable  settling,  how- 
ever, is  to  be  expected,  and  in  order  to  preserve  the  present  efficiency 
of  the  dike  a  sum  of  money  sufficient  to  keep  it  in  repair  should  be 
available.    An  appropriation  of  $5,000  is  accordingly  recommended. 

Money  statement. 

Amount  (estimated)  reqaired  for  completion  of  existing  project $5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.      5, 000  00 


T3. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  OPPOSITE  THE  CITY  OF  SAINT 

LOUIS,  MISSOURI. 

The  river  and  harbor  act  of  August  2^  1882,  contained  the  following 
proviso,  viz: 

That  the  nnexpended  sums  heretofore  appropriated  for  an  ice  harbor  at  Saint  Lonisi 
Mo.,  be,  and  the  same  are  hereby,  transferrod  and  appropriated,  to  be  expended  under 
the  direction  of  the  Secretary  of  War,  for  the  improvement  of  the  channel  of  the 
MissiBsippi  River  opposite  the  city  of  Saint  Loais,  Mo.,  by  repairing  and  raisins  the 
present  low  dam  across  the  channel  east  of  Arsenal  Island,  known  as  Oahokia  Chute, 
and  by  the  construction  of  snch  other  works  in  or  near  said  Cahokia  Chnte  as  may  be 
deemed  advisable  to  accomplish  the  same  parpose. 

The  sums  above  described  amounted  to  $60,000. 

The  locality  is  shown  upon  Plate  I.  The  submergible  dam  across 
Cahokia  Chute,  constructed  in  1878  and  1879,  was  originally  built  to  a 
height  of  about  5  feet  above  standard  low  water,  but  it  had  afterwards 
settled  about  3  feet,  leaving  its  crest  about  2  feet  above  standard  low 
water.  It  had  accomplished  the  object  that  was  expected  of  it,  viz : 
Directing  the  channel  to  the  other  chute  and  removing  the  shoals  at  the 
head  and  at  the  foot  of  Arsenal  Island.  It  had  caused  heavy  deposits 
in  Cahokia  Chute,  large  areas  of  which  had  reached  a  height  much 
greater  than  the  dam,  and  were  dry  at  medium  stages.  At  the  higher 
stages,  however,  a  considerable  body  of  water  still  passed  through  this 
chute,  and  modified  the  direction  of  the  channel  below,  causing  certain 
complications  at  Horsetail  which  it  was  desirable  to  remove.  At  such 
times  also  there  was  apt  to  be  a  slight  erosion  of  the  upper  portions  of 
the  Illinois  bank  below  the  dam.  To  provide  for  the  future  business 
interests  of  the  locality  it  will  eventually  be  necessary  to  entirely  re- 
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claim  Cahokia  Chnte  in  order  to  afford  free  access  to  the  navigable  water 
west  of  Arsenal  Island,  increasing  at  the  same  time  the  amount  of 
land  available  for  occupation.  One  object,  then,  of  the  works  to  be 
ooDstnicted  was  to  fill  ap  Cahokia  Chute  with  deposits  of  silt. 

Au  important  feature  of  the  improvement  of  this  locality  is  the  pro* 
tection  of  the  west  side  of  Arsenal  Island.  This  work  had  been  begun 
ander  the  general  appropriation  for  the  improvement  of  the  Mississippi 
Biver,  between  the  Illinois  and  Ohio  rivers,  and  was  in  August  last  well 
advanced  towards  completion.  There  remained,  however,  to  deposit 
riprap  apon  the  bank  above  low  water  for  a  length  of  about  3,375  feet. 
It  was  decided  to  complete  this  work  under  the  appropriation  now  un- 
der eonsideration. 

One  means  of  hastening  the  process  of  filling  up  the  chute  was  to  raise 
the  dam  bj  methods  similar  to  those  employed  in  its  original  construe- 
aonj  viz,  by  building  it  up  with  layers  of  brush  aud  stone.  Both  on 
aceoQDt  of  the  wording  of  the  law  and  on  account  of  the  slow  action  of 
hnrdles  located  on  the  east  side  of  the  Mississippi  so  near  the  Missouri, 
this  method  would  have  been  adopted  had  it  been  found  practicable. 
Ad  examination  made  in  September  showed,  however,  that  portions  of 
the  dam  were  buried  in  sand  to  a  depth  in  some  cases  of  12  feet.  It 
showed  also  that  it  would  not  be  possible  to  enter  the  chute  with  vessels 
during  the  low- water  season  which  was  to  follow,  and  that  all  operations 
most  be  postponed  until  spring.  The  latter  season  being  most  favorable 
to  the  prompt  action  of  hurdles,  it  was  decided  to  attain  the  desired 
lesolt  by  means  of  them. 

Two  hardies  were  laid  out,  one  just  above  the  dam  and  parallel  to  it  and 
one  about  midway  between  the  dam  and  the  up-stream  end  of  the  chute 
(see  Plate  I).  Their  construction  was  begun  in  March,  and  by  the  end  of 
the  year  they  were  nearly  completed.  They  have  caused  heavy  shoal- 
ingjthe  thickness  of  the  deposit  averaging  7  feet  over  the  entire  area  of 
theehate  above  the  dam,  with  a  maximum  fill  in  some  places  of  over  18 
feet  The  amonnt  of  solid  matter  secured  is  estimated  at  about  3,000,000 
cubic  yards. 

The  work  was  under  the  immediate  direction  of  Mr.  0.  D.  Lamb,  resi- 
dent engineer,  whose  report  is  appended,  marked  19,  and  under  the 
general  supervision  of  Mr.  D.  M.  Ourrie,  superintending  engineer.  For 
details  see  Appendixes  1  and  19. 

The  cash  expenditures  were  $33,903.94.  The  expenditures  including 
iise  of  equipment  were  $47,067.95,  of  which  $40,873.88  was  employed 
opon  the  hurdles  and  $6,194.07  upon  the  bank  protection. 

It  is  thought  that  the  funds  now  available  will  be  sufficient  to  accom- 
pMwhat  may  be  required  during  the  coming  year. 

^^0  additional  appropriation  is  recommended  at  this  time. 


Money  statement 

iuhug  fiscal  year,  ex< 

otttsunding  liabilities  Jolv  1,  1882 $32,900  54 

Joly  1, 1883,  oatatanding  liabilities 1,093  40 


Jnlj  1, 1682,  amount  available |60,000  00 

J%  1, 1833,  amount  expended  during  fiscal  year,  exclusive  of 


33,903  94 

Jaly  1,1883,  amount  available 26,096  06 

Anumnt  (estimated)  required  for  completion  of  existing  project 26, 096  06 
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19. 

REPORT  OF  MR.   C.  D.   LAMB,  ASSISTANT  ENOIXEBR. 

Saint  Louis,  Mo.,  July  6,  1883. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Cahokia 
Chute  for  the  fiscal  year  ending  June  30,  1683. 

The  object  of  this  work  is  to  improve  the  Mississippi  River  opposite  the  city  of 
Saint  Louis  by  shutting  off  the  water  at  medium  stages  from  the  channel  east  of 
Arsenal  Island,  known  as  Oahokia  Chote.  Previous  to  1878  this  chute  was  regaided 
as  the  main  channel  of  the  river,  the  passage  on  the  west  side  of  the  island  beinc 
impeded  by  a  bar  of  nearly  uniform  height  extending  fh>m  the  island  to  the  Missoon 
shore.  This  bar  was  scoured  out  soon  after  the  building  of  the  low- water  dam  acrosB 
Cahokia  Chute  in  1878  and  1879,  which,  raised  to  a  height  of  5  feet  above  standard  low 
water,  caused  a  deposit  across  the  head  of  the  chute,  practically  closing  it  during  low 
water.  In  order  to  effect  the  same  result  at  higher  stages,  the  construction  of  hiudles 
was  begun  in  accordance  with  your  instructions  dated  March  10, 1883.  An  examination 
having  been  made,  it  was  found  that  the  east  bank  of  the  island  had  been  washed 
away  above  the  dam  to  a  maximum  width  of  300  feet,  while  the  towhead  opposite 
had  been  advanced  about  600  feet  since  1879,  and  that  the  crest  of  the  dam  had  sunk 
to  a  height  of  2  feet  above  low  water  near  the  island  and  to  about  7  feet  lower  neu 
the  Illinois  shore,  where  the  bottom  was  found  to  consist  of  very  soft  mud  overlaid 
with  a  deposit  of  sand  varying  in  thickness  from  3  feet  to  20  feet.  A  bar  opposite 
the  head  of  the  island  divided  the  chute  into  two  channels:  the  larger  one  passed 
down  near  the  towhead  on  the  Illinois  shore,  the  other  flowea  down  next  the  island 
until  after  passing  the  dam,  when  it  joined  the  main  channel  near  the  Illinois  shore. 

Hurdle  line  No.  1  'was  located  80  feet  above  and  parallel  to  the  dam,  and  its  con- 
struction begun  March  17.  Work  upon  it  was  pushed  forward  as  rapidly  as  possible, 
and  the  line  was  completed  on  the  7th  of  April,  but  during  the  sudden  rise  of  April  23 
a  section  of  the  line  50  feet  long,  just  above  the  breach  made  in  the  dam  during  its 
oonstruotion,  400  feet  from  the  Illinois  shore,  was  carried  away,  the  bottom  at  this 
point  being  too  soft  to  withstand  any  considerable  pressure,  although  the  piles  were 
ariven  to  a  depth  of  over  20  feet.  Contrary  to  expectation,  this  breach  did  not  in- 
crease in  size  and  was  soon  repaired,  with  the  exception  of  the  wattling,  which  was 
left  till  the  line  above  should  be  completed.  Repairs  were  also  made  upon  the  island 
end  of  the  line  which  was  damaged  about  the  same  time.  These  repairs  were  com- 
pleted May  11.  Meanwhile  the  construction  of  line  No.  2,  begun  April  2.  had  been 
nearly  completed,  when  work  upon  it  was  interrupted  May  17  by  the  nigh  stage 
of  river  which  completely  submerged  the  piles.  At  this  time  1,300  feet  of  the  line 
had  been  completed,  and  the  remaining  1,200  feet  was  finished  with  the  exception 
of  the  wattline. 

The  river  suosided  early  in  June,  and  work  was  resumed  on  the  5th,  but  another 
rise  again  caused  its  suspension  on  the  8th ;  the  only  work  done  during  the  remainder 
of  the  fiscal  year  being  the  loading  on  barges  of  piles  delivered  at  the  works  in  rafts. 

The  accompanying  tracing  shows  the  condition  of  the  work  at  the  end  of  the  fiscal 
year.  The  soundings  in  black  were  taken  July  2.  They  indicate  a  large  fill  during 
the  season,  especially  at  the  head  of  the  chute,  where  the  deposit  is  in  places  over  16 
feet.  The  average  fill  over  the  entire  area  between  the  head  of  the  chute  and  hurdle 
line  No.  1  is  about  7  feet,  which  would  indicate  a  total  deposit  of  3,000,000  cubic 
yards. 

The  method  of  oonstmction  is  materially  the  same  as  that  used  on  primary  hurdles 
at  other  places. 

The  piles  in  the  hurdle  row  of  line  No.  1  were  driven  6  feet  apart,  and  protected 
from  drift  by  a  line  of  piles  20  feet  above,  driven  12  feet  apart.  Every  alternate  pile 
in  the  hurdle  row  was  stiffened  by  a  brace-drift  bolted  to  its  top  and  extending  to  the 
bottom  of  the  river  24  feet  below,  where  it  was  fastened  to  another  pile  by  a  clevis. 
To  place  this  brace  in  position  the  clevis  is  first  fastened  to  the  heel  of  the  stick  and 
then  slipped  over  the  top  of  the  pile  and  dropped  into  position  by  a  pile-driver  or  der- 
rick. The  drift-row  ana  the  hurdle-row  were  stiffened  by  longitudinal  stringers  fas- 
tened to  their  tops  by  screw-bolts,  and  the  whole  line  was  further  strengthened  by 
cross-stringers  at  right  angles  to  the  line,  and  bolted  to  a  pile  or  stringer  in  each  of 
the  three  rows.  The  bottom  between  the  brace  and  hurdle  rows  was  protected  from 
scour  by  a  foot-mat  37  feet  wide,  extending  from  the  brace-piles  to  a  distance  of  li 
feet  above  the  hurdle  row.  This  mat  was  built  of  two  layers  of  brush,  crossing  each 
other  at  right  angles,  thick  enough  to  hold  the  stone  used  in  sinking,  and  was  sup- 
ported during  construction  by  grillage-poles  lashed  to  the  piles.  The  wattling  was 
carried  to  a  stage  of  20  feet  above  low  water.  Soon  after  it  was  begun  it  was  found 
that  the  depths  were  increasing  between  the  drift  and  hurdle  rows.  Consequently  a 
section  of  loot-mat  was  built  and  sunk  to  protect  the  space  between  these  rows. 

The  method  of  construction  of  line  No.  2  was  the  same  as  that  of  No.  1,  except  that 
the  foot-mat  was  built  and  sunk  in  sections  40  feet  wide,  and  the  drift-row  was  braced 
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ftt  each  intenection  of  the  longitudinal  stringerH,  the  braces  being  attached  to  the 
piles  on  the  hurdle-row,  and  the  nee  of  the  top  stringers  was  regarded  as  onneoessary. 
The  following  table  diows  the  amoant  of  work  done  on  each  line  daring  the  fiscal 
year: 


Une. 

r 

PilM. 

678 
753 

Bnoea. 

Strfnften. 

oonstrncted. 

WattUnf 
ooBStracted. 

Hnrftelnw.No.1 

172 
209 

193 
85 

112,200 
100.000 

23.400 

HorflBlme,Na2 

14,600 

Total 

1,439 

881 

278 

212,200 

87,900 

No  iojury  to  either  line  of  hurdles  can  be  detected  at  this  stage  of  river.    The  well- 
defined  break  seen  over  their  whole  length  shows  them  to  be  unbroken,  while  the  fill 
at  the  head  of  the  chute  has  been  so  great  that  the  pressure  ujion  them  is  very  much 
lees  than  during  the  rise  of  the  latter  part  of  May. 
Very  respectfully,  your  obedient  servant, 

C.  D.  Lamb, 

Asnwtant  Engineer, 

M^.  0.  H.  EMC8T, 

Cerpe  of  Engineered  U.  S,  A. 


T4. 

IMPBOVEMENT  OF  THE   MISSISSIPPI  RIVER  AT  OR  NEAR  CAPE  GIRAR- 
DEAU,  MISSOURI,  AND  MINTON  POINT,  ILLINOIS. 

AMI  description  of  the  plan- of  these  works  was  given  in  my  last 
annual  report.  At  the  date  of  that  report  the  object  of  the  works  had 
been  attained^  the  shoal  in  fh>nt  of  the  Gape  Girardeau  Landing  having 
1)een  removed.  A  hurdle  to  perpetuate  these  results  was  in  process  of 
oonstTQction  opposite  the  town,  and  a  further  appropriation  was  desired 
to  protect  portions  of  the  old  bank  and  of  the  new  deposits. 

Boring  the  aatumn  season  the  hurdle  opposite  Cape  Girardeau  was 
completed  to  a  total  length  of  3,100  feet,  after  which  all  operations  were 
sodded  and  the  pubUc  property  removed  to  Saint  Louis.  This  hur- 
dle has  since  suffered  some  damage  from  ice.  To  repair  it  and  to  pro- 
tect the  banks  in  the  vicinity,  ^th  old  and  new,  the  appropriation 
asked  for  last  year  is  again  recommended. 

llie  good  results  previously  obtained  have  been  maintained  through- 
out the  year,  the  main  steamboat  channel  flowing  without  obstruction 
£nNn  one  end  of  the  landing  to  the  other. 

The  work  was  under  the  immediate  direction  of  Mr.  J.  A.  Worthen, 
whoge  report  is  hereto  appended,  marked  20: 

Maneif  itatement 

Amoant  (estimated)  reqaired  for  completion  of  existing  project |41, 820  04 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 18d5 .     41, 820  04 


20. 

BKPOBT  OF  MS.  J.  A.  WORTHEN,  A88ISTAKT  KKQINISIER. 

Saint  Louis,  Mo.,  January  9, 1883. 
.  IhjoR:  I  have  tbe  honor  to  submit  the  foUowing  report  of  operations  for  improv- 
uigtbe  Miasissippi  Kiver  near  Cape  Girardeau,  Missouri,  and  Minton  Point,  Ilhnois, 
donig  the  half  year  ending  December  31,  1882 : 

CAPE  GIRARDEAU. 

Work  upon  the  primary  hurdle,  which  had  been  suspended  May  30  on  account  of 
'USB  vater,  was  resumed  August  1,  and  extended  over  a  period  of  eighty -one  days. 
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Dnrinc  the  hiffh-water  season  no  changes  of  importance  had  taken  place  in  the  po- 
sition of  channels  or  the  general  behavior  of  the  river. 

When  the  waters  had  subsided  and  active  operations  were  resumed  it  was  found 
that  120  feet  of  the  outer  end  of  the  hurdle  had  been  destroyed  and  a  breech  50  feet 
in  length  had  been  made  about  300  feet  from  the  shore.  Also  other  slight  ipjuries  to 
the  hurdle  had  resulted  from  the  heavy  masses  of  floating  drift-wood.  The  damage 
was  at  once  repaired  and  the  work  of  construction  carried  toward  completion  as  rap- 
idly as  possible. 

The  river  still  bein^  above  a  medium  stage,  and  the  decline  very  gradual,  work  ad- 
vanced for  a  time  in  Irom  20  to  24  feet  of  water  and  a  rapid  current.  When  the  hur- 
dle had  crossed  the  channel  the  construction  was  less  difficult,  and  work  advanced 
without  further  annoyance  save  from  sickness  and  scarcity  of  labor. 

The  same  forms  of  construction  described  in  my  annual  report  for  the  last  fiscal  year 
were  used.  For  a  distance  of  1,550  feet  from  the  shore  the  hurdle  was  a  combination 
of  the  curtain  and  fixed  hurdle,  the  curtains  being  placed  in  depths  of  water  greater 
than  10  feet  and  brought  to  the  surface.  From  the  surface  of  tne  water  to  a  20-foot 
stage  of  the  river  the  hurdle  is  of  the  fixed  type,  as  is  also  the  remaining  half  of  the 
hurdle  beyond  this  point. 

The  mattress  is  of  the  same  form  throughout.  That  portion  2,000  feet  in  length 
across  the  channel  in  deep  water  and  strong  current  is  composed  of  three  courses  of 
brush,  the  remainder  of  two  courses,  built  m  sections  130  feet  in  length  by  50  feet  in 
width. 

PILB-DRIVINO. 

In  the  main  the  piles  have  been  driven  butts  down,  by  means  of  Jet  and  hammer 
combined,  the  exception  being  that  of  repairing  destroyed  portions  of  the  hurdle 
where  the  piles  were  driven  through  the  footing  mattress,  in  which  case  they  weie 
driven  tops  down,  the  hammer  alone  being  used. 

Careful  observations  have  been  taken  of  this  work  to  ascertain  the  comparatiTe 
utility  of  hard  and  soft  wood  piles. 

For  a  time  it  was  maintained  by  the  forenien  of  pile-drivers,  first,  that  hard-wood 
piles  could  be  driven  deeper  than  soft-wood ;  second,  that  a  greater  number  of  pilea 
could  be  driven  in  a  given  time ;  and  third,  that  they  were  much  more  stable  when 
driven.  The  work  of  the  season,  however,  has  proven  that  the  first  two  assertioiu 
were  products  of  delusion. 

The  stability  of  hard- wood  piles  is  acceded.  Their  superior  strength  renders  them 
adaptable  to  construction  where  excessive  strains  are  to  be  borne,  when  their  use  may 
be  adopted,  even  at  a  much  greater  first  cost. 

Below  is  shown  the  work  of  pile-drivers  for  the  half  year: 

Working  time hours..  571 

Number  of  piles  driven 603 

Average  depth  driven feet..  11.78 

Average  depth  of  water do...  16.00 

Number  of  piles  driven  per  hour 1. 06 

Number  of  feet  driven  per  hour feet. .  12. 44 

The  work  of  construction  for  the  half  year  is  as  follows : 
Hurdle  constructed  (including  repairs),  2,670  linear  feet,  46,400  square  feet. 
Footing  mattress,  2,550  linear  feet,  127,500  square  feet. 

In  which  were  expended — 

Brusn cordH..  1,528.35 

Stone cubic  yards..  1,145.15 

Piles 9-29 

Bolts : 454 

Iron pouuds..  3,8;i6 

Nails do....  200 

Rope do....  2,1® 

Spikes do 345 

Wire .• do....  4,600 

Lumber feet..  575 

"With  this  work  the  primary  hurdle  was  completed  October  20,  its  total  length  be- 
ing 3,100  feet. 

BnKTON  POINT. 

No  work  done  and  none  needed.  The  works  remain  substantially  in  the  same  con- 
dition as  at  the  close  of  the  fiscal  year  last  preceding. 
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COKCLUSIOK. 

Upon  the  completion  of  the  primary  hurdle  opposite  Gape  Girardeaa  improvements 
in  this  locality  were  abandoned,  they  haying  amply  performed  their  proposed  work 
in  secorinff  a  good  harbor  at  Cape  Girardean  and  a  15-foot  channel  at  a  9.5-foot  stage 
of  water,  uie  entire  stretch  of  river  over  4  miles  in  length,  from  the  head  of  the  works 
above  Minton  Point  to  and  past  the  city  of  Cape  Qirardean. 

Aeeompanying  this  report  is  a  map  showing  the  extent  of  the  works  in  good  order 

and  the  condition  of  the  river  at  the  close  of  operations.  fH  3301)8 

*  *  »  •  •    '  •  • 

Yery  respectfully,  your  obedient  servant, 

P  J.  A.   WORTHBK. 

Be9ident  Engtneer. 
llij.  0.  H.  Ernst, 

Corpa  of  Engineers,  U.  S.  A. 


IMPROVEMENT  OF  OSAGE  RIVEE  IN  KANSAS  AND  MISSOURI. 

Work  during  the  year  consisted  mainly  in  removing  snags  from  the 
channel  and  overhanging  trees  from  the  bank.  At  Moore's  Flats  the 
shore  was  protected  for  a  length  of  about  250  feet,  and  some  small  re- 
pairs were  made  to  the  training  walls  at  Dixon's  and  Bound  Bottom 
shoals. 

At  tiie  beginning  of  the  year  a  force  was  engaged  at  this  work,  and 
soeontinued  until  August  3,  when  it  was  disbanded.  Up  to  that  time 
two  hundred  and  twenty-eight  snags  and  twenty-three  overhanging 
trees  had  been  removed  since  July  1  between  Big  Gravois  and  the  mouth 
of  the  Osage,  a  distance  of  82  miles.  The  river  had  thus  been  well 
cleared  of  these  obstructions  for  the  entire  length  of  about  176  miles 
below  Grand  Biver.  ^Nothing  had  been  done  between  Grand  Biver 
and  Osceola,  the  head  of  navigation,  a  distance  of  about  54  miles;  but 
on  account  of  low  water  it  was  not  possible  to  reach  that  part  of  the 
liTerwith  a  steamboat  during  the  summer  and  autumn.  The  work  was 
resomed  in  April,  and  was  carried  on  at  first  over  the  part  between 
Osceola  and  Grand  Biver,  iu  which  one  hundred  and  thirty-eight  snags 
and  five  hundred  and  forty-nine  trees  were  removed.  It  was  then  con- 
tinued to  the  mouth  of  the  Osage,  going  over  the  same  ground  that  had 
been  covered  before.  In  this  part  eighty-five  snags  and  two  hundred 
and  eleven  trees  were  removed. 

The  work  was  under  the  immediate  direction  of  Overseer  Kimbtough 
Winston,  whose  report  is  hereto  appended,  marked  21.  Attention  is 
invited  to  this  report  for  details  of  the  work,  and  for  a  statement  of  the 
eommerce  of  the  Osage  Biver  for  the  fiscal  year. 

The  gauges  at  Tuscumbia  and  Warsaw  were  read  daily.  Their  records 
are  hereto  appended,  marked  22  and  23  respectively. 

The  expenditures  were  $9,873.43,  leaving  an  available  balance  of 
fofmer  appropriations  of  $1,660.65.  Most  of  this  will  be  consumed  in 
caring  for  the  public  property  and  in  keeping  the  gauges.  A  new  sup- 
ply of  snags  and  overhanging  trees  is  to  be  expected  in  the  future,  but 
how  rapidly  they  will  accumulate  is  a  matter  of  conjecture. 

It  is  thought  that  an  appropriation  of  $5,000  will  be  sufidcieut  to 
aoeomplish  all  that  may  be  required  during  the  year  ending  June  30, 
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Money  statement 

July  1,  1882,  amount  avaUable $11,488  51 

Miscellaneoas  receipts • 45  57 

11  534  08 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $9,823  56 

July  1, 1883,  outstandiog  liabilities 49  87 

9,873  43 

July  1,1883,  amount  available «. 1,660  66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .      5, 000  00 


21. 

REPORT  OF  MR.   KIMBROUGH  WINSTON,   OVERSEER. 

Jefferson  City,  Mo.,  July  6, 1883. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  the  Osage  River  for  the  fiscal  year  ending  June  30,  1883. 

The  work  done  during  the  first  six  months  was  a  continuation  of  that  in  progress 
June  30, 1^2,  aqd  consisted  in  the  removal  of  snags  from  the  channel  and  OYorhang-/ 
ing  trees  from  the  banks  of  the  river  at  the  different  shoals  between  and  including 
Big  Gravois  Shoal  and  the  mouth  of  the  river.  It  also  included  the  revetting  of  some 
250  feet  of  the  right  hand  shore  at  Moore's  Flats,  and  the  repair  of  a  small  break  in 
the  training  walls  at  Dixon's  and  Round  Bottom  Snoals.  Between  Big  Gravois  and  the 
mouth  of  the  river  two  hundred  and  twenty-eight  snags  were  removed  from  the  channel 
and  twenty-three  overhanging  trees  out  and  removed  from  the  banks. 

At  Moore's  Flats  350  cubic  yards  of  stone  and  50  cords  of  brush  were  used  in  revet- 
ting the  shore. 

At  Dixon's  Shoal  a  break  or  low  place  in  the  training  wall  was  closed,  requiring  the 
use  of  15  cubic  yards  of  stone,  and  at  Round  Bottom  a  similar  gap  in  the  training  wall 
was  closed,  requiring  soo^e  18  cubic  yards  of  stone.  This  work  was  finished  on  the 
3rd  of  August,  the  boat,  barges,  and  all  other  property  removed  to  Osage  City,  where 
the  public  propertv  was  placed  in  charge  of  a  watchman,  and  the  steamboat  and  all 
laborers  discharged. 

By  instructions  from  you,  dated  August  10, 1  was  directed  to  assume  charge  of  the 
public  property  and  improvement  of  the  Osage  River,  relieving  Assistant  Engineer 
W.  S.  Simpson,  who  had  charge  of  the  work  up  to  this  time,  and  on  the  14th  of  the 
same  month  received  your  verbal  order  to  make  an  examination  of  and  to  take  sound- 
ings on  all  the  shoals  between  Tuscumbia  and  the  mouth  of  the  river.  This  examina- 
tion was  completed  September  2,  and  a  report  of  the  same  submitted  to  you. 

No  other  work  than  that  necessary  to  protect  and  care  for  the  public  property 
was  done  until  the  14th  of  April,  when  I  received  orders  from  you  to  make  prep- 
arations for  removing  the  snags  and  overhangring  trees  upon  the  Osage  River, 
between  Osceola  and  Grand  River,  where  the  work  was  terminated  last  year,  and  to 
repeat  so  much  of  it  as  might  be  necessary  between  grand  River  and  the  mouth  of  the 
Osage. 

On  the  19th,  all  preparations  being  completed,  and  the  services  of  the  steamer  Emma 
secured  (as  also  directed)  upon  the  same  terms  as  those  of  last  year,  I  left  Osage  City 
and  arrived  at  Davison's  Island— the  first  shoal  above  Grand  River— the  evening  of 
the  30th.  The  progress  of  the  boat  had  been  very  slow  and  tedious,  as  the  river  was 
unusually  low  for  the  season  of  the  year.  The  boat  was  frequently  aground,  and  had 
to  be  sparred  and  pulled  over  a  large  majority  of  the  shoals  between  Tuscumbia  and 
Grand  River.  Owing  to  the  low  stage  of  water.  I  deemed  it  best  upon  my  arrival  at 
Davison's  Island  to  commence  work  at  that  point  and  remove  all  obstructing  snags 
and  trees  as  I  proceeded  toward  Osceola,  as  in  many  places  it  would  have  been  impos- 
sible to  proceed  until  at  least  a  part  of  the  obstructions  were  removed. 

On  the  14th  of  May,  when  within  some  12  miles  of  Osceola,  the  river  commenced  to 
rise,  and  fearing  that  the  snags,  which  were  only  exposed  in  low  water,  would  be  too 
deeply  immersed  to  show  when  I  reached  them  in  the  regular  progress  of  the  work, 
I  ran  to  Osceola  the  next  day  with  the  boat,  noting  and  locating  the  snags  that  needed 
removing  as  I  went  up,  and  commenced  work  at  the  first  shoal  below  Osceola  and 
continn^  workii^  down-stream  until  I  reached  the  point  where  work  had  been  sus- 
pended at  the  commencement  of  the  rise.    In  this  way  the  snags  were  all  removed. 
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Those  which  were  too  deep  in  the  water  after  the  riae  to  show  any  break  were  found 
\y  drag^Dg  a  heavy  chain  along  the  bottom  of  the  channel. 

The  diBtance  from  Grand  River  to  Osceola  is  about  70  miles,  and  there  are  twenty- 
liz  shoals  at  which  it  was  fonnd  necessary  to  do  more  or  less  work,  some  ret^nirinff 
days  to  remove  all  obstmotions,  others  only  a  few  hoars.  Nearly  all  of  this  work 
was  done  daring  a  very  low  stage  of  water  and  was  very  thoroagh  and  complete,  and 
Till  doubtless  be  quite  beneficial  to  the  raft  navigation  of  the  river  (boats  only  ply 
m  this  part  of  the  river  in  hieh  water).  The  country  aloiu^  and  ac^acent  to  this  part 
of  the  nver  is  still  finely  timoered  and  large  quantities  oflogs  and  railroad  ties  are 
mfted  to  Warsaw  and  Osage  Citv. 

On  the  23d  of  May  this  part  of  the  work  was  finished,  and  on  the  23d  I  began  to 
repeat  the  work  of  last  season  wherever  fonnd  necessary  between  Grand  River  and 
the  mouth  of  the  Osage.  On  this  portion  of  the  river,  in  nearly  every  instance  where 
it  VS8  fonnd  necessary  to  do  any  work,  the  banks  are  high  and  have  given  way  dur- 
ing high  water,  carrying  with  them  trees  and  the  stumps  of  those  cut  away  in  former 
KSBoiiB,  and  rendering  it  necessary  to  again  clear  the  banks  of  the  leaning  timber 
ud  the  channel  of  the  fallen  trees  and  stumps.  This  work  was  completed  on  the  7th 
of  Jane,  and  the  total  number  of  snags  ana  trees  removed  between  Osceola  and  the 
moaih  is  two  hundred  and  twenty-throe  of  the  former  and  seven  hundred  and  sixty 
of  the  latter;  one  hundred  and  thirty-eight  snaffs  and  five  hundred  and  forty-nine 
trees  were  removed  from  the  river  between  Grand  River  and  Osceola ;  the  remainder 
eigbtr-five  snags  and  two  hundred  and  eleven  trees  from  that  part  reaching  from 
Grsud  River  to  the  mouth  of  the  Osage. 

On  the  11th  of  June,  in  obedience  to  the  instructions  contained  in  your  letter  of 
Hay  30,  aU  public  property  for  which  I  was  responsible  was  loaded  on  the  barge  and 
quarter-boat  and  the  whole  towed  by  the  steamer  Emma  to  the  Engineer  Depot  at 
Samt  Louis,  and  transferred  to  Mr.  C.  L.  Stevenson. 

Upon  the  return  of  steamer  Emma  to  Osage  City,  June  30,  the  steamer  and  aU  em- 
ploT^  were  discharged. 

Following  is  a  statement  of  the  commerce  on  the  Osage  River  during  the  fiscal  year 
jQSt  ended : 

637^500  railroad  ties,  rafted $191,250 

641,0OOfeet  of  oak  logs,  raffed 12,820 

aSjOOOfeetof  walnut,  rafted 11,720 

108,000  feet  of  walnut  lumber,  boated 5,400 

86,90Ofeet  of  pine  lumber,  boated 1,720 

530,938 bushels  of  wheat 630,932 

MtoMof  barytes 3,760 

5,709  tons  of  miscellaneous  freight,  value  unknown. 

Very  respectfully,  your  obedient  servant, 

Kim,  Winston, 
United  Statet  Ovm-Bear. 
Ihj.  0.  H.  Ernst, 

Cirrps of  Engineers^  U.S.  A. 


22. 

Rwtrd  of  gauge  <U  TMCuiMa,  Mo,,  for  the  fiscal  year  ending  June  30,  1883. 
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B^oord  of  gauge  at  TnmmmMay  Mo,,  for  the  fiscal  year  eaded  June  30, 1683— Conll ' 
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Kavigfttion  saspended  on  acooant  of  ice  January  2  to  February  14. 


23. 
Record  of  gauge  at  Warsaw,  Mo,,  for  ihefieeal  year  ending  June  30,  1883. 
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Navigation  suspended  on  account  of  ice  January  2  to  February  14. 
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EEMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
BIYERS-IMPROYEMENTS  AT  VARIOUS  POINTS  ON  MISSOURI  RIVER- 
SURVEY  OF  MISSOURI  RIVER  FROM  ITS  MOUTH  TO  FORT  BENTON— 
IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 


MSPOBT  OF  MAJOR  CHARLES  R.  SUTER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883,  WITH 
OTHER  DOCUMENTS  RELATING  TO  TEE  WORKS, 


IMPROVEMENTS. 


1.  SemoTin^  «oagB  and  wrecks  from  the 

MiBBiwippi  and  Missoari  rivers. 

2.  Missoari  River  between  Kansas  City 

and  its  month. 
1  Missonri  River  from  its  mouth  to  Sioux 

City,  Iowa,  ^c. 
i  Missouri  River  at  Saint  Charles,  Mo. 
Sl  Missouri  River  at  Cedar  City,  Mo. 
&  Missonri  River  at  Glasgow,  Mo. 
7.  Missouri  River  at  Lexington,  Mo. 
•&  Missouri  River  at  Kansas  City,  Mo. 
%,  Missouri  River  at  Fort  Leavenworth, 

Kant. 


10.  Missouri  River  at  Atchison,  Kaos. 

11.  Missouri  River  at  Saint  Joseph,  Mo. 
1^.  Missouri  River  at  Brownville,  Nebr. 

13.  Missouri  River  at  Eastport,  Iowa,  and 

Nebraska  City,  Nebr. 

14.  Missouri  River  at  Plattsmonth,  Nebr. 

15.  Missouri  River  at  Council  filuffs^Iowa^ 

and  Omaha,  Nebr. 

16.  Missouri  River  at  Sioux  City,  Iowa. 

17.  Missouri  River  at  Vermillion,  Dak. 

18.  Survey   of  Missouri  River  from  its 

mouth  to  Fort  Benton,  Mont. 

19.  Gasconade  River,  Missouri. 


United  States  Engineer  Office, 

Saint  Louis^  Mo,,  August  13, 1883. 
6£i«ERAL :  I  have  the  honor  to  submit  the  following  annual  report  od 
the  works  under  my  charc^e  during  the  fiscal  year  ending  June  30, 1883. 
Very  respectfully,  your  obedient  servant, 

Ghas.  R.  Suter, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 


Ui. 

IBMOVING  SNAGS  AND  >^RECK8  FROM  MISSISSIPPI  AND  MISSOURI  RIVERS. 

On  this  work  the  three  large  snag-boats  J.  N.  Macomb,  H.  G.  Wright, 
lod  B.  E.  De  Bussy  were  almost  continuously  employed.  Owing  to  the 
lat«,  passage  of  the  river  and  harbor  act,  nothing  was  done  till  August 
15,  at  which  date  all  three  boats  were  put  at  work,  the  Wright  in  the 
Missouri,  the  De  Bussy  in  the  Mississippi  between  Cairo  and  the  mouth 
•f  the  Missouri,  and  the  Macomb  in  the  Lower  Mississippi.  Later  in 
,flie  season  the  Wright  worked  in  the  Mississippi  between  Cairo  and 
Memphis,  the  De  Bussy  between  Memphis  and  White  River,  and  the 
Macomb  between  White  Biver  and  Vicksburg,  and  all  three  were  kept 
5455— E  83 82  1297 
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at  work  till  the  rising  river  compelled  me  to  suspeDd  operations.  In 
the  spring  the  Wright  and  Macomb  both  worked  in  the  Missouri  River 
as  long  as  the  stage  of  water  wonld  allow. 

On  the  Missouri  but  little  could  be  done  last  fall,  owing  to  the  ex- 
tremely low  stage  ot  water,  but  during  the  spring  operations  the  river 
was  put  in  very  satisfactory  condition.  On  the  Mississippi  the  work 
was  very  thorough  and  complete,  and  the  river  was  kept  in  better  con 
dition  than  had  for  years  been  possible,  owing  to  lack  of  funds. 

MISSISSIPPI  RIVER. 

Work  on  this  stream  extended  from  the  mouth  of  the  Missouri  to 
Glasscock's  Island,  a  distance  of  1,000  miles.  All  three  boats  were  em- 
ployed, and  their  aggregate  period  of  sA^vice  was  sixteen  and  a  ball 
months. 

The  snag-boat  Macomb  left  Mound  City  August  15, 1882,  and  worked 
down  the  Mississippi  as  far  as  Glasscock's  Island.  She  started  back  on 
September  17,  1882,  and  had  reached  Cairo  on  October  21, 1882.  Re 
turning  down  the  river  she  reached  Yicksburg  on  December  4, 188i 
From  that  date  till  February  9, 1883,  she  worked  between  Vicksburg 
and  the  mouth  of  White  River,  passing  over  the  river  several  times,  and 
devoting  special  attention  to  the  vicinity  of  Island  No.  93,  which  wad 
very  troublesome  during  the  season.  February  9, 1883,  she  started  up 
the  river  snagging  as  far  as  Memphis.  Between  that  point  and  Caira 
the  river  was  too  high  to  do  any  work,  and  the  crew  devoted  their  tim« 
to  rescuing  people  and  live  stock  who  were  isolated  by  the  great  flood. 
On  the  28th  of  February,  1883,  she  reached  Saint  Louis  and  was  laid^ 
up  temporarily,  having  been  continuously  at  work  for  six  and  a  half] 
months.  | 

The  snag-boat  De  Bussy  began  work  at  Saint  Louis  August  15, 1882,1 
and  had  worked  down  to  Cairo  by  the  26th.  She  was  engaged  in  the| 
neighborhood  of  Cairo  till  September  7, 1882,  and  then  worked  up  to 
Madison,  111.,  opposite  the  month  of  the  Missouri.  From  this  point  sbe 
turned  back  October  3, 1882,  and  had  reached  Cairo  by  the  20th.  Be- 
tween this  date  and  November  6, 1882,  she  worked  up  to  Fairy  Island 
aiid  back  to  Cairo,  then  returned  to  Madison  and  was  back  at  Cairo  by 
December  2, 1882.  As  the  ice  in  the  upper  river  had  now  about  stopped 
navigation,  she  was  ordered  below  Cairo  and  worked  between  Memphii 
and  White  Biver  till  February  12,  1883.  She  was  then  ordered  in  and 
was  laid  up  at  Saint  Louis  on  March  1,  after  six  and  a  half  months'  cod* 
tinuous  service. 

The  snag-boat  Wright,  after  leaving  the  Missouri  Biver  November 
15, 1882,  was  ordered  below  Cairo  to  work  between  that  point  and  Mem- 
phis. She  was  kept  on  this  beat  till  the  middle  of  February,  when,  on 
account  of  the  high  water,  she  was  ordered  in.  She  reached  Saint  Louis 
and  was  laid  up  tiemporarily  on  February  28, 1883. 

Tahle  of  work  done  in  Misstsnppi  River. 


Kmom  of  boftto. 

No.  of  snags 
polled. 

Weight  In 

tons  of  2.000 

poonds. 

No.  of  trees 
cnt. 

No.  of  drift 
piles  re- 
moved. 

No.  of  miles 
ran. 

J 

J.N.Macomb 

1.240 
1,188 

847 

16,255.5 
30,  860.  5 
8. 080. 7 

6.505 
7,720 
12.072 

18 
14 

4 

1,M 

R.  B.  De  Hussy 

H.G.  Wright 

2,775 

62,055.7 

26,297 

81 

8,81 
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For  repairing  on<)  wooden  snag-boat  and  fitting  it  up  for  wrecking  pnxposes.  $50, 000 
IFor  working  expenses  of  three  boats,  ten  months  each,  at  |4,000  per  month . .  120, 000 


Total 170,000 

'  Money  statement. 

Jaly  1, 1882,  amount  available $3,812  18 

Amoant  received  from  sales  of  fuel  to  officers 19  12 

imoant  appropriated  by  act  passed  August  2,  1882 85,000  00 

88,a31  30 
Jair  1, 188:1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
lisbihtiee  July  1, 1882 09,540  59 

JqIj  1, 1883, amount  available 19,290  71 


AmouDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .  170, 000  00 

MISSOURI  BIYEB. 

Operatioiis  in  this  stream  extended  firom  the  mouth  to  Kansas  Gity, 
Mo.,  adistance  of  375  miles.  The  wholedistance  was  worked  over  twioe^ 
tbe  lover  half  four  times,  the  snag-boats  Wright  and  Macomb  being 
employed.    Their  aggregate  time  of  service  was  six  months. 

The  snag-boat  Wright  left  Saint  Louis  August  13, 1882,  and  by  Sep- 
tember 30, 1882,  had  reached  Brunswick,  257  miles  from  the  mouth. 
The  river  was  then  so  low  that  all  navigation  was  suspended,  and  it  was 
not  deemed  advisable  to  go  any  higher.  She  therefore  worked  down 
the  rivttr  till  November  15, 1882,  when  she  was  withdrawn  and  ordered 
to  the  Mississippi.  During  the  course  of  this  exceedingly  difficult 
maon's  work  the  hull  of  the  boat  was  repeatedly  and  extensively  in- 
jured, bat  in  all  cases  the  damage  was  repaired  by  the  crew  without 
leaving  the  field.  March  18, 1883,  the  boat  was  again  ordered  to  the 
Missoah  with  orders  to  work  between  Boonville  and  Kansas  Gity.  She 
leaebed  Boonville'  on  the  23d,  and  Kansas  Gity  April  13, 1883.  Be- 
turning  she  reached  Boonville  on  the  25th  and  Saint  Louis  on  the  28th, 
when  she  was  laid  up  for  repairs  after  an  arduous  season's  work  of  eight 
months. 

The  snag-boat  Macomb  was  ordered  to  the  Missouri  on  March  17,  with 
wders  to  work  between  the  mouth  and  Boonville.  She  was  engaged  on 
this  duty  till  April  25, 1883,  when  she  was  withdrawn  and  laid  up  at 
&int  Ix>uis  for  repairs.  Her  service  for  the  year  aggregated  eight 
months. 

Table  of  work  done  in  Missouri  Biver, 


K«rawofb<Mto. 

Xo.  ofwnskn 

Weight  in 

tOB8  of  2.000 

poanda. 

No.  of  trees 
cat. 

Ko.  of  drift 
piles  re« 
mored. 

Ko.  of  miles 
run. 

ILG.WriElit 

1,040 
222 

15.205.6 
2.814.4 

1,728 
701 

7 
4 

1,401 
407 

^.x.MaSmb..:;;;::;::;;:::; 

Total 

1.2«2 

18.100.9 

4,420 

ii 

1.888 
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BeeapiiuJation  of  work  done  during  the  fiscal  ytar  ending  June  90, 1883. 


KMBMof  rirers. 

pnllAd. 

Weight  in 

tons  of  2,000 

poonds. 

NoLoftroM 
out 

Na  of  drift 
piles  re- 
xAoved. 

Kaofmiki 
rna. 

MiMiMiviri , 

2,775 

02,065.7 
IR,  100.0 

26.207 
.       4,420 

61 
11 

8,860 

JS^™;::.:.:.::....:;.:.. 

l,ttO 

Total 

4.087 

80,105.6 

80.726 

42 

10.  m 

KfiTIMATES. 

For  baildiDg  light-draaght  snag-boftt $80,000 

For  operating  uiree  boats,  nine  months  each,  at  $4,000  per  month 106, 000 

Total 188,000 

Money  statement 

Jnly  1,  1882,  amount  available $80,000  00 

Amonnt  appropriated  by  act  passed  August  2,  1882 65,000  00 

145,000  00 
<Jaly  1,  1883,  amount  exp^ided  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 46,66135 

July  1,  1883,  amonnt  available !^,338  65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .  188. 000  00 


CONSTRUCTION  OF  NEW  BOATS. 

During  tbe  last  season's  operations  some  modifications  in  the  oon- 
straction  of  the  snag-boat  hulls  were  suggested  which  rendered  neces- 
sary a  revision  of  the  design  for  the  new  snag-boat  ordered  for  the  Mis- 
souri River.  This  work  is  about  finished,  and  it  is  hoped  to  constnict 
the  hull  during  the  present  season. 

1  have  also  been  engaged  on  the  plans  for  a  stern-wheel  snag-boat  for 
Missouri,  and  the  estimate  of  $80,000  is  herewith  submitted  and  rec- 
ommended for  this  purpose,  as  also  an  estimate  of  fbo.OOO  for  repairing 
the  old  wooden  snag-boat  De  Russy,  which,  after  fifteen  years'  hard 
service,  is  worn  out.  She  should  be  fitted  up  especially  to  remove 
wrecks^  of  which  there  are  a  vast  number,  constituting  serious  obstacles 
to  navigation. 

OPERATIONS  FOR  THB  COMINO  SEASON. 

The  failure  of  the  river  and  harbor  bill  was  very  unfortunate  for 
this  work.  The  thorough  work  of  last  season  had  placed  the  rivers  in 
excellent  condition,  and  they  could  easily  have  been  kept  so  if  the  fimds 
had  been  available.  As  it  is,  however,  the  small  balance  from  last 
year's  appropriation  will  only  admit  of  six  months'  work,  of  which  three 
will  go  to  the  Mississippi  and  three  to  the  Missouri. 

The  work  is  situated  in  the  oolleciion  district  of  New  Orleans. 
The  amonnt  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal 
year  ending  June  30,  18d3,  was  |1,393,744.£»6. 

The  commerce  benefited  by  the  work  is  that  of  the  entire  Mississippi 
Valley. 
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U2. 

IMPBOVElfENT  OF  MISSOURI  RIVER  FROM  KANSAS  CITY  TO  ITS  MOUTH* 

Operations  under  this  head  consisted  only  of  snagging.  During  the 
present  season  this  work  has  been  carried  on  under  the  regular  snag- 
boat  appropriation  and  is  described  under  that  head. 

Money  statement. 

Jnly  1,1882,  amount  available $566  43 

Jaly  1, 1883,  amoant  expended  daring  fiscal  year,  exdnsiye  of  ontotanding 
liabilities  Jnly  1,  l<-82 566  43 


U3. 

mPROVEMENT  OF  MISSOURI  RIVER  FROM  ITS  MOUTH  TO  SIOUX  CITY, 

IOWA.  ETC. 

In  my  last  annual  report  there  was  outlined  the  general  project  for 
eommencing  this  work.  It  was  proposed  first  to  procure  as  soon  as  pos- 
sible the  plant  required  for  its  prosecution ;  this  to  be  made  as  complete 
and  as  perfect  in  all  respects  as  oar  own  experience  and  that  of  others 
might  render  iK)ssible.  Second,  to  concentrate  the  work  as  far  as  pos- 
nble  confining  the  operations  outside  of  the  general  work  to  snch  points 
as  seemed  most  important  or  where  a  moderate  allotment  would  appar- 
entiy  enable  results  of  permanence  and  value  to  be  obtained.  Third, 
to  begin  the  general  improvement  upon  a  limited  extent  of  river  and 
to  cany  this  work  to  completion  before  undertaking  to  extend  it. 

The  portion  of  river  selected  for  commencing  this  work  extends  from 
Charleston,  Kans.,  to  Lexington,  Mo.,  a  distance  of  186  miles,  and  em- 
braces five  of  the  special  localities  where  work  had  heretofore  been  in 
progress  under  specific  appropriations.  This  reach  was  to  be  divided 
into  three  divisions,  each  with  a  complete  engineering  staff,  the  chief  of 
which  was  to  be  authorized  to  form  as  many  subdivisions  as  necessary, 
each  sabdivision  being  complete  in  itself  and  fully  equipped  for  work. 

The  localities  selected  for  allotments  from  the  general  fund  were  Saint 
Charles  and  Glasgow,  Mo. ;  Nebraska  City  and  Omaha,  Kebr.,  and  Sionx 
City,  Iowa.  Cedar  City,  Mo.,  Brownville  and  Plattsmouth,  Kebr.,  were 
to  be  discontinued  for  the  reasons  previously  given. 

The  general  allotment  of  the  appropriation  was  as  follows : 

General  improyeraeut $330,000 

Purchase  of  new  plant  and  repair  of  old 400»000 

Siint  Charlee,  Mo.,  work  of  improvement 22,000 

Glasgow,  Mo.,  work  of  improvement 30,000 

Kebraaka  City,  Nebr.,  work  of  Improvement 33,000 

Omaha,  Nebr.,  work  of  improvement 20,000 

SiooxCity,  Iowa,  work  of  improvement 15,000 

Total 850,000 

This  project  having  been  approved,  work  was  begun  as  soon  as  the 
old  plant  could  be  put  in  shape  for  use,  and  has  been  in  progress  ever 
lince.  The  only  modifications  in  the  original  allotments  have  been  as 
follows:  From  the  allotment  for  general  improvements  $6,000  was 
allotted  for  a  survey  from  Lexington  to  Boonville;  from  the  allotment 
for  Glasgow,  $25,881.38  was  transferred  to  Saint  Charles,  and  from  the 
allotment  for  Sioux  City,  $2,832.42  was  transferred  to  Nebraska  City. 
Operations  under  the  various  allotments  are  described  under  their  re- 
•pective  heads. 
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SAINT  CHARLES,  MISSOURI. 

The  work  proposed  at  this  locality  was  intended  to  preserve  the 
present  status  of  affairs  till  this  point  could  be  reached  in  the  general 
improvement,  and  consisted  generally  of  an  attempt  to  close  the  slough 
behind  Saint  Oharles  Island,  the  revetment  of  the  upper  portion  of  Saint 
Charles  Bend,  while  the  lower  portion  was  to  be  protected  by  deflect- 
ing dikes  designed  to  throw  the  water  out  of  this  portion  of  the  bend 
and  higher  up  on  the  Saint  Charles  landing.  The  work  was  began  late 
in  the  season^  Assistant  F.  M.  Harris  being  in  charge,  and  was  per- 
severed in  under  many  difSculties  till  prematurely  stopped  by  the  ' 
advent  of  freezing  weather.  The  works  in  the  slough  consisted  of  a 
pile  dike  with  a  mattress  sill  extending  between  high-water  lines.  The 
work  in  the  bend  consisted  of  pile  deflecting  dikes  and  of  about  1,000 
feet  of  revetment.  This  latter  had  not  been  connected  with  the  dikes 
when  work  stopped  and  was  not  completed  in  other  respects,  especially 
with  regard  to  a  stone  covering  to  the  slope  above  high  water.  The 
break  up  of  ice  in  the  spring  was  the  most  severe  we  have  ever  experienced 
and  proved  most  disastrous  to  the  work.  The  dike  across  the  slough 
and  the  pile  dikes  in  the  bend  were  carried  away  entirely,  while  the 
revetment  was  so  cut  and  torn  away  as  to  require  entire  renewal. 
Under  these  circumstances  it  was  recommended  to  you  that  the  bal- 
ance of  the  Glasgow  allotment,  where  but  little  work  had  been  done, 
and  where  no  pressing  necessity  existed,  should  be  transferred  to  Saint 
Charles.  This  recommendation  having  been  approved,  Assistant  S.  W. 
Fox  was  put  in  charge  of  the  work,  which  he  has  prosecuted  with  much 
vigor  and  success.  A  total  length  of  2,250  feet  has  been  substantially 
revetted  and  has  stood  successfully  the  highest  and  most  long-con- 
tinued flood  since  1844.  The  rock  covering  was  stopped  by  the  advent 
of  this  flood,  but  will  be  completed  as  soon  as  the  river  falls  sufficiently. 

As  the  state  of  our  funds  will  not  justify  any  further  allotment  the 
work  must  then  stop,  although  the  erosion  in  the  lower  part  of  the  bend 
still  continues  and  is  likely  to  do  so.  The  plant  and  other  property 
will  be  taken  to  Kansas  City,  where  it  can  be  utilized  and  cared  for. 

The  reports  of  Assistants  Harris  and  Fox  are  appended. 

Money  stateinent 

Amonnt  allotted  from  general  appropriation $23,000  00 

Amount  transferred  of  allotment  for  Glasgow 25,881  38 

47,e81  38 

July  1,  1883,  amonnt  expended  during  fiscal  year $40,314  24 

July  1,  1883,  outstanding  liabilities 24  00 

40,:«8  24 

Jnlyl,  1883,  amount  available 7,543  14 

aLASGOW,  MISSOUKI. 

Owing  to  the  inadequate  supply  of  plant,  it  was  decided  to  defer  till 
spring  the  revetment  work  contemplated  at  this  point.  All  necessary 
preparations  had  been  made  for  this  purpose,  but  the  disaster  at  Saint 
Charles  and  the  fact  that  certain  channel  changes  had  removed  the 
pressing  necessity  for  action  at  Glasgow  decided  me  to  recommend  the 
transfer  of  the  balance  of  the  allotment  to  Saint  Charles.  Assistant 
S.  W.  Fox,  who  had  been  in  charge  at  Glasgow,  was  ordered  to  the 
charge  of  the  Saint  Charles  work,  and  all  the  plant  was  transferred  to 
the  same  locality. 
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Money  statement 

Amount  allotted  froni  general  appropriation fSO.OOO  00 

Jnly  1,  le^,  anioant  expended  during  fiscal  year $4, 118  62 

Ambunt  tranaferred  to  Saint  Charles 25,881  38 

30,000  00 

NEBBASKA  CITY,  NEBRASKA. 

Work  contemplated  at  this  poiut  was  the  constraction  of  a  good  re- 
TetmeDt  od  the  apper  side  of  the  point  at  Eastport,  opposite  Nebraska 
City.  The  plant  from  Plattsmouth  and  a  portion  of  that  firom  Omaha 
vas  transferred  to  this  place,  the  work  being  in  charge  of  Assistant  A. 
&  Potter.  There  has  been  constructed  5,1^  feet  of  substantial  revet* 
Bent,  which  will,  however,  require  considerable  rock  to  complete  it, 
tnd  the  work  must  be  considerably  extended.  This  is  not  possible  with 
ear  present  means.  The  pl^nt  and  other  property  has  been  transferred 
to  ^nt  Joseph  since  the  closure  of  work.  Assistant  Potter's  report  is 
ippended. 

Money  statement. 

Anonst  allotted  iTona  general  appropriation :....  |33,000  00 

iBoont  transferred  of  allotment  for  Sioux  City 2,832  42 

35,832  42 
Myl,  1663,  amount  expended  dnring  fiscal  year 32,326  23 

J1I7 1, 1863,  amount  available 3,506  19 

OMAHA,  NEBRASKA. 

m  that  seemed  immediately  necessary  at  this  point  was  to  reinforce 
ttd  extend  the  Omaha  revetment,  and  an  allotment  was  made  for  that 
poipose,  Assistant  0.  S.  Pease  being  placed  in  charge  of  the  work. 
During  the  fall  some  repairs  were  mcMle  to  the  revetment  and  a  set  of 
|ikharge  measurements  taken  at  Florence.  During  the  current  season 
it  ia  proposed  to  extend  the  Omaha  revetment. 

Money  statement. 

inoont  allotted  i¥om  general  appropriation |20,000  00 

iBij  1, 1883,  amoant  expended  during  fiscal  year |7, 819  75 

Wyl,  1883,  outstanding  liabilities 264  00 

8,083  75 

WtI,1883,  amount  available 11,916  25 

SIOUX  CITY,  IOWA. 

The  training-dike  built  dnring  the  previous  season  had  given  such 
good  results  that  it  was  thought  advisable  to  extend  it,  and  an  allotment 
tag  made  for  the  purpose,  Assistant  C.  F.  Potter  being  placed  in  charge 
of  the  work.  Work  was  carried  on  during  the  latter  part  of  the  fall 
tith  every  prospect  of  success,  but  during  the  heavy  ice  break-up  the 
dike  was  entirely  destroyed.  The  balance  of  the  allotment  was  not 
efficient  to  replace  it,  and  on  ray  recommendation  was  transferred  to 
Nebraska  City,  the  plant  and  other  property  being  sent  to  Saint  Joseph. 
Hie  report  of  Assistant  Potter  is  appended. 
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Money  statement 
AmouDt  allotted  from  general  appropriation $15,000  00 

Jaly  1,  18d3,  amoont  expended  during  fiscal  year $12, 167  58 

Amount  transferred  to  Nebraska  City 2, 832  42 

15,000  00 

SURVEY  OF   MISSOURI  RIVER   FROM  LEXINGTON  TO    BOONVILLB. 

A  reeurvey  of  this  portion  of  the  river  being  deemed  important  for 
comparison  with  Captain  Wellman's  snrvey  of  1878,  an  allotment  was 
made  for  the  purpose  and  the  work  put  in  charge  of  Assistant  8.  W. 
Fox.  The  work  was  carried  to  completion  during  the  fall  and  has  since 
been  partly  mapped  for  reference. 

Money  statement. 

Amount  allotted  of  allotment  for  general  improvement 96, 000  00 

July  1,  1883,  amount  expended  during  fiscal  year 6,000  00 

CONSTRUCTION  AND  REPAIR  OP  PLANT. 

The  repair  of  the  old  plant  was  an  unavoidable  necessity,  although  it 
was  known  that  its  utility  would  generally  be  very  questionable  when 
operations  on  the  large  scale  contemplated  should  be  inaugurated.  Still, 
as  it  was  deemed  necessary  to  begin  work  at  once,  and  as  the  procuring 
of  the  new  plant  would  be  a  work  of  some  time,  no  other  course  was  left 
open.  As  had  been  anticipated,  the  cost  has  been  great  and  the  results 
unsatisfactory,  the  expense  of  the  various  works  undertaken  having  been 
greatly  enhanced  by  the  imperfections  in  the  working  appliances. 

The  new  plant  deemed  necessary  having  been  decided  on,  steps  were 
at  once  taken  for  procuring  it.  Unfortunately  the  great  floods  in  the 
Ohio  during  the  winter  and  spring  greatly  delayed  the  completion  of 
the  boats  re^quired,  so  that  no  opportunity  has  been  afforded  of  testing 
the  various  appliances.  All  the  barges  and  most  of  the  boats  have  been 
delivered  and  the  erection  of  machinery  and  special  appliances  is  in 
progress.  Detailed  description  of  the  plant  is  postponed  till  after  its 
trial,  but  the  principal  items  are  as  follows : 

Barges,  100  by  25  feet,  for  carrying  brusk  or  stone 35 

Barges,  64  by  16  feet,  for  general  use 31 

Mattress  boats  for  making  revetment  90  feet  wide 6 

Hydraulic  graders,  with  quarters  for  crew 6 

Quarter  boats  for  120  men  each , 6 

Hydraulic  pile*sinkers,  with  c^uarters  for  crew 16 

Floating  machine-shop,  with  iron- working  tools 1 

Yawls 27 

Skiflfs «0 

Tow-boat 1 

Through  the  courtesy  of  Majors  Mackenzie  and  Ernst,  United  States 
Engineers,  I  secured  the  use  in  the  latter  part  of  the  season  of  the  tow- 
boats  Goal  Bluff  and  A.  A.  Humphreys,  and  also  of  four  barges  for 
temporary  use  at  Saint  Charles,  Mo. 

.The  new  plant  will  be  completed  early  in  the  coming  season,  and  will 
exhaust  the  allotment. 

Money  statement 

Amount  allotted  from  general  appropriation $400, 000  00 

July  1,  1883,  amount  expended  during  fiscal  year $311, 728  11 

July  1,  1883,  outstanding  liabilities 71,596  67 

383,324  78 

July  1,  1883,  amount  available 16,675  22 
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GENERAL  IMPBOVEMENT. 

TLe  reach  selected  was  formed  into  three  divisions  of  about  00  miles 
each,  designated  as  those  of  Saint  Joseph,  Leavenworth,  and  Kansas 
City,  from  their  respective  headquarters,  and  these  were  placed  in 
Aarge  of  Assistants  D.  W.  Church,  S.  H.  Yonge,  and  J.  W.  Nier,  in  the 
order  named. 

The  Saint  Joseph  division  extended  Trom  Charleston,  Kans.,  to  the 
Atchison  Bridge,  the  Leavenworth  division  from  the  Atchison  Bridge 
to  the  Kaw  Biver,  and  the  Kansas  City  division  from  this  point  to  Lex- 
ington. After  the  failure  of  the  river  and  harbor  bill,  the  Leavenworth 
»Dd  Kansas  City  divisions  were  consolidated  under  the  charge  of  As- 
sistant Tonge. 

KANSAS  CITY  DIVISION. 

The  work  done  on  this  division  consisted  mainly  of  revetment  work 
«Q  the  left  bank  of  the  river,  opposite  Lexington,  Mo.  The  work  was 
begun  late  in  the  fall,  and  was  prosecuted  through  the  winter  and 
spring  till  the  high  water  caused  a  suspension  of  operations.  The  work 
consisting  of  4,200  feet  of  bank  revetment,  although  incomplete,  stood 
the  ice  break-up  very  well,  as  also  the  subsequent  great  floods.  It  is 
expected  that  it  will  be  substantially  completed  during  the  present 
season. 

In  addition  to  this  work,  a  thorough  survey  of  the  river  was  made 
within  the  limits  of  the  division,  and  the  results  have  been  platted  for 
wierence. 

LEAVENWORTH  DIVISION. 

The  work  iu  this  division  consists  mainly  of  revetment  work  on  the 
left  bank  of  the  Missouri  in  Kaw  Bend,  just  above  Kansas  City.  Work 
wag  bepn  in  the  fall  and  prosecuted  as  opportunity  offered  during  the 
winter  and  spring.  In  all,  8,750  feet  of  very  substantial  revetment  has 
been  placed,  and  about  10,000  feet  more  are  required.  In  addition,  a 
thoroogh  survey  has  been  made  of  the  river  within  the  limits  of  the  di- 
TisioD,  and  discharge  observations  are  in  progress  at  Kansas  City. 

Extensive  rectification  works  had  been  projected  above  Fort  Leaven- 
worth, but  the  small  balance  remaining  available  will  probably  not  al- 
low of  their  inception  during  the  present  season. 

SAINT  JOSEPH  DIVISK^N. 

The  work  done  in  this  division  is  located  at  Saint  Joseph  and  Atchi- 
son. 

At  Saint  Joseph  efforts  were  directed  to  repairing  and  extending  the 
Bwood  revetment,  opposite  the  town,  whi(;h  had  been  much  damaged 
hy  the  destruction  of  the  bridge  company's  dikes  during  the  flood  of 
1881.  About  4,100  feet  of  revetment  have  been  placed,  which  will  meet 
the  immediate  danger,  though  its  ultimate  extension  to  Belmont  is 
deemed  essential,  as  also  the  extension  of  the  revetment  on  the  upper 
ade  of  the  French  Bottom,  above  Sainfr  Joseph.  This  work  will  be  car- 
ried  as  far  as  possible  during  the  coming  season. 

At  Atchison  a  number  of  pile-sinkers  w^^re  collected  from  different 
works,  and  some  training  dikes  constructed  in  the  spring.  The  imme- 
diate object  sought  was  to  protect  the  left  bank  above  the  bridge,  to 
^iiect  the  channel  more  fairly  through  the  draw,  and  to  close  the 
ebate  above  the  town.  These  works  were  suspended  during  the  high 
water,  but  the  general  results  so  far  apparent  seem  to  be  good. 
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A  survey  has  been  madeof  the  nver  within  the  limits  of  the  division, 
and  a  series  of  discharge  observations  were  taken  at  Atchison. 

The  reports  of  assistants  J.  W.  Nier,  S.  H.  Yonge,  and  D.  W.  Church, 
in  charge  of  the  three  divisions,  are  herewith  appended. 

i 
Money  statement 

Amount  allotted  from  general  appro]P[riation |330, 000  00 

Amount  allotted  for  survey  from  Lexington  to  Boonville  ...      $6, 000  00 

July  1,  1883,  amount  expended  daring  fiscal  year 192, 496  06 

July  1,  1883,  outstanding  liabilities 21,042  52 

219,538  5$ 


July  1,  1383,  amount  available 110,461  4i 

During  the  past  season  and  until  the  middle  of  March  Gapt.  J.  B. 
Quinn,  Corps  of  Engineers,  was  under  my  orders,  and  had  general 
charge  of  the  works  above  the  Saint  Joseph  division,  with  headquarters 
at  Omaha. 

OPERATIONS  FOB  THE  00MIN6  SEASON. 

These  will  necessarily  be  very  limited,  and  will  consist  mainly  in  e& 
tending  and  keeping  up  the  work  already  in  place.  The  completimi 
and  protection  of  the  large  and  costly  plant  is  an  imperative  necessity, 
and  will  be  a  heavy  draught  on  the  balance  of  last  year's  appropriatioD.i 
It  is  a  grievous  disappointment  to  all  to  \^  thus  checked  by  lack  cit 
funds  just  as  the  organization  had  been  completed  and  an  adeqaati 
plant  secured,  and  the  results  cannot  but  be  serious  so  far  as  the  futaie 
interests  of  this  work  are  concerned.  Unless  the  work  can  be  carried 
on  continuously  with  ample  funds  its  success  is  very  problematical. 

As  stated  in  my  last  report  I  regard  $1,000,000  at  least  as  being  an*! 
nually  required  for  its  proper  prosecution. 

Money  statement 

Amount  receiyed  from  sales  of  fuel  to  officers v  $97  8$ 

Amount  appropriated  by  act  passed  August  2,  1B62 850, 000  OO 

850,097  aC 
July  1,  1883^  amount  expended  during  fiscal  year,  exclusiye 

of  outstanding  liabilities  July  1,  1882 |606,970  59 

July  1,  1883,  outstanding  liabUities 92,927  19 

699,897  78 


July  1,  1883,  amount  available 150,200  08 

7,150.000  00 

1,1885.  1,000,000  08 


Amount  (estimated)  required  for  completion  of  existing  project 7, 150, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 


AT  SAINT  CHARLES,  MISSOURI.  I 

! 

REPORT  OF  MR.  F.  M.  HARRIS,  ASSISTANT  ENGINEER. 

Saint  Charles,  Mo.,  January  16,  1683. 

Major  :  I  have  tbe  honor  to  submit  the  following  report  of  the  season's  operationi 
at  Saint  Charles,  Mo. : 

Notice  was  received  September  17  that  an  allotment  of  $22,000,  including  office  ex* 
penses,  was  available  for  the  prosecution  of  a  aiaiu^  quo  project  for  the  Missouri  RiverJ 
at  Saint  Charles,  Mo.  | 
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Repairs  on  plant  and  all  work  neoeesary  to  the  letting  of  contracts  and  the  coUec- 
tiou  of  material  was  begun  at  once.  September  20  a  contract  for  30.900  feet  of  piling, 
to  be  delivered  on  the  work,  was  let  to  John  Cleary.  of  Chester,  111.,  at  5  cents  per 
foot.  September  23  a  contract  for  1,000  yards  of  rook,  to  be  deliyered  on  the  work, 
was  let  to  James  Short,  of  Saint  Charles,  at  $1.25  per  yard. 

I  was  notified  earl^^  in  the  mouth  that  the  Government  laanch  Electra,  at  Glasgow, 
Mo.,  baa  been  detailed  to  transport  Grader  No.  2  from  Jefi'erson  City,  also  a  barge 
fiom  Hermann,  and  to  do  the  necessary  towing  for  the  season.  She  arrived  the  26th 
oltbe  month  without  her  tow  and  laid  up  for  repairs.  After  several  unsuccessful  at- 
ttDpts  to  run,  she  was  tied  up,  and  permission  was  obtained  to  charter  the  steamer 
Tucombia.  of  Jefferson  City,  which  arrived  with  the  fleet  October  1. 

Repairs  were  at  once  instituted  on  the  Grader,  and  actual  work  begun  in  Saint 
CSbrles  Bend  by  the  middle  of  October.  Meanwhile  the  project  at  the  head  of  Saint 
Cbrles  Slough  had  been  completed.  This  consisted  of  a  sill  of  closely  woven  brush 
1(160  by  dO  feet  by  12  inches,  weighted  with  bailed  rock,  connecting  high-water  banks, 
tuongn  which  a  double  line  of  braced  piles  were  sunk  in  the  mid-stage  section. 

The  following  is  the  cost  in  detail : 

COST  PBB  LINKAR  FOOT  OF  MATTRESS,  80  FBBT  WIDE,   12  1NCHX8  THICK. 

Labor.  KftterUJ. 

Radios $0,106  

Bn«h 0.510  $0,010 

VttTing 0.300  

\Wm 0.075  0.020 

Bfck 0,100  0.120 

'Sipmsion 0.085  


1.176  0.150=$!., 326 

COST  PXR  LINSAR  FOOT  OF  PII^-WORK. 

Labor.  Katwrial. 

Khi $0,500  $0,400 

C«sl 0.100  0.090 

Diiitiioii 0.060  0.070 

TMMportsUon 0.100  0.265 

flnperrinon 0.120  


0.880  0.825=  1.705 


l,MOfcetmattreae  work,  at  $1.326 $1,326  00 

»  feet  pile  work,  at  $1.705 485  92^ 

Total  cost  of  work  at  head  of  slough 1,811  92i 

Dtdiict  material  on  hand  from  last  season 82  47J> 

Balance  charged  to  allotment  of  September,  1882 1, 729  45 

,  TIm  total  cost  exceeds  the  estimates  about  $600,  which  represents  the  grading  on  the 
ngktbank  and  material  not  contemplated,  the  piles  left  over  fh>m  last  season  being 
meryiceable. 

The  low  stage  of  water  made  it  necessary  to  carry  the  pile- work  inland  on  either 
MDk.  For  this  purpose  weighted  frames  were  used.  No  netting  was  employed.  The 
pvn  were  sunk  through  the  sill  with  but  little  difficulty,  and  it  is  thought  a  similar 
oowtruction,  modified  to  meet  the  exigencies  of  the  case,  will  prove  a  valuable  adjunct 
to  present  methods. 

WORK  IN  SAINT  CHARLES  BKND. 

Preparatory  to  weavin^p  mattress,  the  bank  was  graded  to  a  slope  of  1  to  2^  feet, 
nr  this  purpose  hydraulic  trader  No.  2  was  used.  Extensive  repairs  were  needed  in 
frterto  obtain  the  best  resiilts,  but  owinc  to  the  lateness  of  the  season  only  such  wero 
natituted  as  were  absolutely  necessary  to  tue  working  of  the  machinery.  These  repairs 
•w  included  in  the  summary  under  the  head  of  *  *  maintenance  of  plant."    The  actual 
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workinj;  expenses  amounted  to  48.1  cents  per  linear  foot  of  bank,  or  about  5|  seati 
per  yard,  and  are  as  follows : 

COST  OF  GRADING  BANK  PER  LINBAU  FOOT. 

Labor.  HateriaL 

¥uel $0,016  IU.112 

Transportation 0.004  0.093 

Labor 0.220  

Supervision 0.036  


0.276  0.205=10.481 

No.  of  linear  feet  of  bank  graded 2,701 

No.  of  yards  of  earth  moved 24,309 

No.  of  yards  of  earth  per  linear  foot  of  bank 9 

Cost  of  grading  2,700  feet  of  bank,  at  $0,481  per  foot $1,296  79 

REVETMENT. 

In  constructing  a  brush  revetment,  it  was  regarded  as  essential  tliat  the  brnak 
«hoald  be  woven  compactly  into  a  perfect  web,  at  least  8  inches  thick  and  of  suf- 
ficient width  to  reach  the  limit  oi  scour :  that  it  should  not  be  depended  upoi 
I>eri8hab]e  material,  such  as  rope  or  wire  lor  its  strength ;  that  such  material  is  i 
source  of  weakness  when  used  in  the  form  of  a  netting  as  it  is  invariably  depended 
upon  for  strength  rather  than  the  bond  of  the  brush :  that  the  mat  should  be  weS 
anchored  to  the  bank  and  all  rook  used  for  sinking  uiould  be  attached  directly  te 
the  mat. 

Shore<line  probings  show  the  formation  in  Saint  Charles  Bend  to  be  identical  witi 
that  previoDsly  reported  for  other  portions  of  the  reach,  and  an  average  width  of 
135  feet  was  fixed  upon  for  the  mat.  A  substantial  beginning  was  made  by  turnini 
a  shoulder  inland  100  feet,  teaching  practically  to  rock  at  the  foot  of  the  bluffl  Aftv 
repeated  trials  it  was  found  impossible  to  weave  a  mattress  of  brush  alone  suffi- 
ciently  strong  to  take  the  strains  due  to  launching  in  swift  water,  and  little  progrev 
was  made  until  the  direct  attachment  of  rock  was  abandoned  and  the  mattrefl 
strengthened  longitudinally  with  wire  rope. 

Galvanized  wire  was  extended  laterally  through  the  body  of  the  mat  and  BecuFsl| 
Attached  to  buried  rock  at  the  top  of  the  bank  to  guard  against  lateral  movemest 
incident  to  scour.  Saddle-bag  rock  was  thought  to  possess  advantages  over  loosi 
rock  as  weights.  Arrangements  were  made  to  drop  beaded  rock  with  the  tumbUng 
beam,  but  were  not  completed. 

All  work  was  suspended  on  the  7th  of  December,  on  account  of  ice  and  snow,  ani 
orders  were  received  to  place  the  plant  in  safe  harbor.  Had  it  been  possible  to  oos- 
tinue  the  work  to  its  completion  a  fair  financial  showing  could  have  been  made ;  ai 
it  is,  the  cost  of  mattress  and  dike  work  is  excessive. 

It  will  be  seen  from  the  following  distribution  that  the  cost  of  brush  delivered  U 
the  helper  on  the  mattress-boat  is  nearly  double  that  of  all  other  items.  This  is 
Attributable  to  a  lack  of  suitable  brush  on  the  reach,  to  an  inexperienced  brush  foi^ 
man,  and  to  difficulties  arising  from  subsistence. 

COST  PER  LINEAR  FOOT  OF  MATTRESS,  135  FEET  BY  12  INCHEfr. 

Labor.  KateriaJ. 

Brush $1,656  fO.  122 

Weaving 0.690        

Wire 0.170  0.072 

Rock 0.215  0.241 

Towiuff 0.044  1.210 

Supervision 0.106        

2.881  1.645  =  $4.5tf 

1,160  feet,  at  $4. 526  per  foot,  $5, 250.16. 

The  project  in  Saint  Charles  Bend  contemplated  4,300  feet  of  revetment,  to  be  te^ 
minated  with  a  series  of  five  spur  dikes.  These  dikes  were  located  in  a  sharp  gorcft 
section,  under  a  concave  bank,  and  required  more  than  ordinary  strength  to  witl- 
«tand  the  ice  and  drift.  As  repeated  efforts  failed  to  secure  more  than  16  feet  pene* 
tration  for  the  piles,  a  double  line  of  A'^^^ts  was  constructed.  These  were  braoed 
laterally  and  longitudinally,  and  faced  with  a  spiral  net  of  36  square  inch  mesh  made  d 
galvanized  wire. 

The  firsc  two  spurs,  aggregating  1,000  feet,  were  completed,  and  have  produced  1 1 
marked  effect  in  the  bend.  The  remaining  three  were  designed  to  be  of  lighter  con* 
atruction,  excepting  the  exposed  portions  of  the  outer  ends. 
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The  total  cost  wonldhaye  nndoabtedly  fallen  within  the  estimate  which  was  $1  per 
foot.    The  following  is  the  cost  of  that  portion  completed : 


COST  OF  DIKE  PER  UNBAR  FOOT. 

Labor  MateriiO. 

Pfles $0,600  $0,500 

;fte! O.OIO  0.070 

Brtft-bolts 0.020 

I  Bpiralnet 0.016  0.340 

!  Biek 0.100  0.040 

I  Tnnsportation 0.010  0.SJ50 

:  SiperTision 0.120  

1.000  1.220rr$2.S8 

1,000  feet,  at  $2. 22  per  foot,  $2,220. 

b  conclusion,  will  say  that  an  early  allotment  will  be  required  to  preserve  the  work 
plMed  this  season,  and  a  greater  part  of  the  material  now  on  hand  will  be  unavailable 
after  the  spring  floods. 

Very  respectfully,  your  obedient  servant, 

F.  M.  Harris, 

A$9istani  Engineer. 
Hi^.  Charles  R.  Sutbr, 

Carps  of  Engintert,  U.  S,  A. 


IN  VICINITY  OF  SAINT  CHARLE8,  MISSOURI. 

report  of  MR.   8.   WATERS  FOX,   ASSISTANT  ENGINEER. 

Saint  Charles,  Mo.,  June  30,  18B3. 

Vajor:  I  have  the  honor  to  submit  herewith  a  report  of  the  operations  under  my 
d«ge,  in  this  vicinity,  during  the  fiscal  year  endiug  June  30,  18>"3. 

A  map  of  the  reach  from  Downing's  Point  to  the  Saint  Charles  Bridge  accompanies 
tk  report 

ffx  ui  account  of  the  operations  at  this  point  from  July  1,  1882,  to  January  1. 1883, 
I  voald  respectfully  refer  you  to  the  season's  report  submitted  January  18,  by  Assist- 
ant Engineer  F.  M.  Harris,  under  whose  charge  they  were  conducted.  Since  then,  no 
work  was  done  until  that  hereinafter  reported. 

Kotification  was  received  March  10  that  the  available  balance  of  the  Glasgow  allot- 
ment would  be  expended  in  the  improvement  of  the  river  at  Saint  Charles. 

A  F6e4>Dnai88ance  of  the  reach  was  made,  and  a  project  submitted  March  12  for  the 
ooDs^ction  of  a  revetment  in  Saint  Charles  Bend.  £c£rard  for  efficiency  and  per- 
iBADeocf,  rather  than  the  cost  per  linear  foot,  to  govern  the  design. 

The  project  was  approve<l,  and  the  preliminary  work  begun  at  once. 

Tbe6]a8gr»w  plant  and  that  used  in  the  improvement  of  the  Gasconade  River  were 
Itwidit  here  by  United  States  tow-boat  William  Stone,  and,  together  with  the  Saint 
(AarJes  plant,  overhauled  and  put  into  shape  for  service.  Hydraulic  grader  No.  2 
WIS  sent  to  Saint  Liouis  for  repairs  and  alterations.  The  United  States  tug  Electra, 
vbieh  was  beached  here  by  the  ice  in  the  break-up  last  season,  was  patched  and 
Innehed,  and  sent  to  Bushburg  in  tow  of  steamer  Stone.  A  contract  for  8,000  cubic 
yoda  of  riprap  was  let  in  open  market  at  75  cents  per  yard,  delivered  on  barges. 

Throagh  the  courtesy  of  the  Wabash  Railroad  Company,  in  extending  to  us  the 
lue of  their  steamer  Whitney  until  the  arrival  of  the  United  States  tow-boat  Coal 
Bliff,  we  were  enabled  to  begin  weaving  mattress  April  5.  Up  to  the  date  of  sus> 
PCDuon,  May  25,  2,265  linear  feet  had  been  made.  The  United  States  tow-boat  Coal 
■off,  obtained  from  Major  Mackenzie,  United  States  Army,  arrived  here  Apr\\  13, 
Md  was  kept  in  active  service  until  June  4,  when  she  was  sent  to  Saint  Louis  with 
iartmctions  to  report  to  you  for  further  orders.  A  fleet  of  the  new  United  States 
Wrges,  built  for  the  Missouri  River  Improvement,  consisting  of  four  large  and  four 
■ull  ones,  was  delivered  by  United  States  tow-boat  William  Stone,  May  6.  The 
jwges  obtained  fron  Major  £mst,  United  States  Army,  were  relieved  the  day  follow- 
iif  and  sent  to  Saint  Louis  in  tow  of  steamer  Stone. 

MATTRE8B  WORK. 

Of  the  revetment  constructed  in  Saint  Charles  Bend  last  season  by  Assistant  Engi- 
Uer  Harris,  only  the  root  and  that  portion  of  the  upper  work  above  the  ice  line  was 
ftnnd  to  be  serviceable.  At  one  place,  however  (about  100  feet  long),  the  grade  had 
been  washed  away  by  the  surface  drainage.  This  portion  of  it  was  burned  off  and 
tbe  bank  regraded.    The  remaining  1,000  feet  was  utilized,  the  new  brush  being 
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woven  into  it  lust  above  the  ice  line,  and  extending  out  90  feet  from  the  water  line. 
Beyond  the  old  work  the  bank  was  graded  to  a  slope  of  4  on  1,  and  the  niattreai 
woven  to  the  top  of  the  grade.  The  mattress  was  woven  continuously  of  willow 
brush  (maximum  butt  diameter,  Hi  inches).  The  thickness  was  uniform,  as  nearly  ai 
could  be,  and  about  16  inches.  It  was  strengthened  longitudinally  and  transversely 
by  a  system  of  three-eighths-inch  wire  cables,  made  of  seven  strands  of  No.  11  gat- 
vanized  steel  wire.  Twelve  of  these  were  paid  out,  under  tension,  from  reels  hoiued 
under  the  brush  platform  on  the  lower  side  of  the  mat  boat.  Beginning  at  the  outec 
edge,  the  first  five  cables  were  spaced  5  feet  apart,  the  others  10  feet  apart.  In  ever; 
fleet  of  10  feet  a  line  of  3-inoh  toggles  was  twisted  in  the  cables  just  back  of  the 
weavers. 

The  transverse  cables  were  woven  into  the  mat  10  feet  apart ;  they  were  paid  out 
from  a  reel  on  the  outer  end  of  the  mat  boat  and  laid  along  on  the  tops  of  the  bmali 
just  behind  the  weavers;  the  shore  ends  were  made  fast  to  oak  dead-men  (6  incbei 
diameter,  5  feet  long)  planted  4  feet  in  the  ground,  and  8  feet  back  of  the  top  of  tlu 
grade.    The  stream  ends  were  made  fast  to  the  outer  long^itudinal. 

The  start  was  made  in  the  following  manner,  viz : 

A  crib  anchor,  4^  by  4^  by  5  feet,  was  laid  150  feet  above  the  mat  boat  and  aboni 
100  feet  out.  Two  parts  of  1-inch  cable  led  from  the  anchor  to  the  stream  end  of  the 
mat  boat,  and  then  along  the  upper  gunwale  to  dead- men  planted  in  shore.  A  fascine 
of  willows  was  made  about  that  portion  of  the  1-inch  cable  on  the  boat  and  around 
it ;  the  longitudinal  cables  as  well  as  the  bridle  lines  running  up-stream  werb  made 
fast.    The  fascine  also  served  as  a  selvage  for  starting  the  weaving. 

HTDRAULIC  GRADING. 

As  has  been  stated,  the  upper  bank  from  the  end  of  the  old  work  was  graded  to  i 
slope  of  1  on  4. 

Grader  No.  2,  with  which  the  work  was  done,  had  been  thoroughly  repaired  and 
provided  with  a  cabin  for  quartering  the  crew.  The  old  Worthingtonpump  had  beei 
temporarily  replaced  by  a  Cope  and  Maxwell  16  —  10  x  24  inches.  The  grading  wtt 
begun  April  19  and  continued,  with  but  one  interruption  (April  23)  caused  i)y  a  broken 
piston  rod,  until  April  27,  when  the  Cope  and  Maxwell  was  taken  off  and  a  new  David- 
son pump  18  —  lOi  X  18  inch  put  on.  Work  was  resumed  April  28,  and  continudi 
until  final  suspension  May  18, 1,530  feet  having  been  graded. 

The  water  was  delivered  fh>m  the  boat  through  two  sections  of  4-inch  rubber  hose. 
The  method  of  handling  the  stream  was  the  same  as  that  described  in  my  previooi 
reports. 

The  work  done  by  each  of  the  pumps  is  given  in  the  following  table,  viz : 


Pamps. 

Material 
removed. 

Water 
thrown  to 
remove  one 
cubic  yard 

Cubic 
yards  of 
material 

Cope  &  Maxwell 

4,325 
13,996 

Ou.  ViU. 
2,130 
18.292 

Ou,  ydt, 
2.03 
0.77 

Per  eu.  yd. 

$0  02.31 

0  OLfll 

DaVidson 

Rannfngexpenees :  One  engineer,  per  month,  $90.00 ;  one  fireman,  per  month,  $45.00 ;  one  nozzlemaa. 
per  hoar,  20  cents ;  two  hoeemen,  per  hoar,  17^  cents ;  coal  per  boahel,  13  cents. 

ROCK   WORK. 

Of  the  8,000  cubic  yards  of  riprap  contracted  for,  there  has  been  delivered  to  date 
4,650|  cubic  yards.  This  was  distributed  on  the  mattress,  as  nearly  as  could  be,  m 
follows,  viz ;  from  the  low-water  line  to  mid  stage,  2,800  pounds  per  linear  foot ;  from 
low-water  line  to  outer  edge  of  mat,  1,200  pounds ;  from  mid  stage  to  top  of  bank, 
400  pounds.  The  root  and  upper  end  of  mattress,  for  about  50  feet,  were  loaded  muck 
heavier,  the  extra  rock  being  supplied  from  a  lot  left  on  the  bank  from  last  seasou'i 
work.  It  is  proposed  to  place  the  remainder  of  the  rock  contracted  for  on  the  mat- 
tress after  the  river  has  fallen  to  about  a  mid  stage.  The  cost  of  the  revetment  com- 
plete was  $6.75  per  linear  foot. 

The  property  has  been  listed  and  is  being  transferred  to  the  different  points  as 
directed.  The  location  and  extent  of  the  work  done  and  the  recent  changes  in  shoie 
lines  are  shown  on  the  accompanying  map. 

I  am,  Major,  with  great  respect,  your  obedient  servant, 

S.  Waters  Fox, 

*•  .   «  «  «  ^88i8tant  Engineer, 

Maj.  Chas.  R.  Suter, 

Carpe  of  Engineen,  U,  8.  A. 
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AT  NEBRASKA  CITY,  NEBRASKA. 

REPORT  OF  MR.  ARTHUR  8.   POTTER,   ASSISTANT  ENOIKEBR. 

Nebraska  Citt,  Nebr.,  Julif  I,  1883. 

Major  :  I  hare  the  honor  to  report  the  progress  of  work  towards  the  ultimate  im- 
prorement  of  Miasonri  River,  at  uiis  point,  for  the  fiscal  year  ending  June  30,  1883. 

Your  instmctions,  dated  September  7,  1882,  were  received  September  9,  informing 
« of  the  availability  of  1^,182  for  operations  at  Nebraska  City,  Mebr.,  and  Eastport, 
lows.  Accordingly,  repairs  to  plant  were  made  which  consisted  in  rebottoping  and 
<i«ekiDg  fonr  12  by  50  foot  bams,  and  side  raking  and  altering  the  80  by  16  foot  barge, 
nceivM  with  property  firom  Flattsmonth,  Nebr.,  for  use  in  patting  in  mattress.- 

The  revetment,  ordered  in  instructions,  to  be  placed  in  tne  bend  above  Eastport, 
WW  begun  at  a  point  6,900  feet  above  the  **  point ''  or  *'  landing,''  with  a  construction 
thought  to  be  suitable  and  necessary  to  prevent,  for  a  season,  the  channel  from  working 
behind  it,  called  a 

HEADER. 

Go  September  25  (grading  for  the  header  was  begun.  It  covers  an  area  of  7,500 
atpiue  feet.  Beginning  at  the  point  A  (see  sketch)  it  runs  300  feet  on  the  shore  line 
AB  to  B,  at  right  angles  to  the  shore  at  A,  thence  from  B,  200  feet  to  C,  thence  to  a 
point  D,  300  feet  from  A,  measured  along  shore.    This  area  was  excavated  as 


JS       .JtA-t^iimtermxi^lufm 
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A  contract  was  let  for  the  excavation  at  8  cents  per  cubic  yard,  but  was  afterwards 
Mttled  for  3,372i  cubic  yards  at  8  cents,  |269. 80.  After  the  excavation  was  completed 
siattiesB  of  willow  brush  was  woven  12  inches  thick  over  the  whole  surface ;  upon 
this  was  placed  about  4  inches  of  earth,  and  over  this  another  mattress  woven  12 
isehes  thick,  into  the  texture  of  which  two  wire  nets  were  incorporated  as  a  basis  of 
itrength.  Upon  the  last  mattress  rock  were  placed  and  attached  to  it,  to  the  amount 
<rf^  pounds  to  each  36  square  feet  of  surface;  then,  over  all,  about  10  inches  of 
cvth,  to  prevent  the  brush  from  becoming  brittle.  To  the  nets  and  upper  mattress 
of  the  header  was  securely  attached  the  mattress  extending  100  feet  into  the  river  at 
W  water. 

REVBTBCBNT. 

W"©  have  completed  during  the  year,  besides  the  header,  5,100  linear  feet  of  revet- 
Bsnt,  consisting  of  a  mattress  of  willow  brush  150  wide  and  12  inches  thick,  into 
t^  texture  of  which  was  incorporated  a  wire  net.  One  hundred  feet  of  the  width 
of  the  mattress  was  in  the  water  at  a  4-foot  stage,  and  50  feet  covered  the  bank,  which 
vu  sloped  1  to  2i. 
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I 


GRADING  BANK. 


Three  hundred  feet  of  bank  was  graded  and  included  in  cost  for  excavation  of 
header ;  1,523  feet  was  graded  by  contract,  at  30  cents,  and  675  feet  by  day  labor,  at 
28}  cents  per  linear  foot  of  bank.  Daring  the  spring  work  2,660  feet  has  been  graaed 
at  a  cost  of  only  19  cents  per  foot.  The  spring  slope  was  to  a  higher  stage  of  water, 
and  therefore  less  material  moved  per  foot. 


BRUSH. 

We  have  been  particularly  fortunate  this  year  in  bein^  able  to  obtain  a  fine  qualitj 
of  brush,  and  a  large  portion  of  all  that  was  used  within  1  mile  from  the  location  of 
the  header.  The  total  expense  at  first  for  getting  it  to  the  location  of  the  work  did 
iM>t  exoeM  20  cents  per  cord,  and  at  last,  when  boating  was  necessary  from  theislandf 
75  cents,  giving  an  average  expense  as  follows : 

6;875  cords,  at  .4352  +  per  cord  =|2,992.58. 

KOCK. 

Three  contracts  were  let  daring  the  year  for  rock,  the  weight  of  individual  pieces 
in  no  case  to  be  less  than  75  pounds  or  more  than  200  pounds.  The  first  coo  tract  cov- 
ered the  delivery  of  256.46  tons  at  50  cents  per  ton,  niched  ready  for  bailing.  The 
eontracior  soon  found  that  the  price  was  too  small,  which  brought  into  existence  % 
second  contract  at  70  cents  per  ton,  under  which  718.58  tons  were  delivered.  For 
spring  work  a  third  contract  was  let,  covering  not  to  exceed  800  tons,  niched,  bailed, 
and  loaded.     Under  this  arrangement  780  tons  were  delivered,  at  $1.15  per  ton. 

Besides  the  rock  received  by  contract,  there  has  been  used  on  the  work  about  1,001 
tons— 611  tons  quarried  during  the  year  by  day  labor,  and  389  tons  previously  ot 
hand— making  a  total  of  2^755  tons  used,  of  which  we  have  paid  for  2,366  tons  al 
$1.2025 =|2,^.2S.  The  price  per  ton  above  includes  every  expense  except  t^anspo^ 
tation. 

Rock  on  this  reach  is  necessarilv  expensive,  owing  mainly  to  the  heavy  stripping, 
which  is  from  8  t-o  20  feet  in  depth,  several  feet  of  which  is  soapstone,  and  requirel 
the  continuous  use  of  pick  and  mattock. 

WIRB  NETTING. 

This  work  has  been  the  subject  of  considerable  experiment.  The  fact  that  th« 
twist  connection  at  the  intersection  of  meshes  was  not  all  that  could  be  desired  has 
for  some  time  been  recognized.  With  this  Joint  it  is  impossible  to  make  square 
meshes  and  have  the  strands  in  continuous  straight  lines.  With  a  view  to  a  more 
satisfactory  joint  we  have  exx>erimented  on  several  intersections,  as  Figs.  1  to  9,  Plat* 
II,  the  most  successful  of  which  is  that  shown  in  Figure  9,  "  Weavers^  knot."  The  ap> 
plication  of  this  knot  to  the  intersection  of  wires,  was  made  by  my  assistant,  Mr.  Crow; 
its  value  was  immediately  recognized,  but  it  was  thought  that  the  process  of  maoafact* 
ure  would  be  too  slow  and  complicated  to  render  it  desirable.  Experience,  howevei^ 
has  shown  its  utility.  The  laborers  themselves,  although  working  slowly  at  first, 
became  so  expert  in  a  short  time  as  to  make  over  their  hands  all  the  curves  and  loopi 
necessary  for  the  knots  while  moviuK  from  one  intersection  to  the  next,  and  thia^ 
too,  with  strands  made  of  three  No.  12  wires  twisted  together.  A  net  made  of  single 
wire  strands  could  be  manufactured  with  greater  ease  and  rapidity. 

The  elements  of  practical  value  of  the  "  Weavers'  Knot ''  are  three,  viz : 

1.  There  is  no  possibility  of  slip,  on  whichever  strand  the  strain  may  come. 

2.  It  admits  of  square  or  rectangular  meshes,  each  strand  following  the  same 
straight  line  of  direction. 

3.  If  there  are  equal  strains  on  each  strand,  experiment  has  shown  that  a  break 
will  occur  no  sooner  or  easier  in  the  knot  than  elsewhere. 

Galvanized  wire  should  in  all  cases  be  used,  as  the  difference  in  value  of  the  win 
is  much  more  than  made  up  by  the  rapidity  of  manufacture. 

SUBVBY0. 

Beginning  October  4,  a  low-water  survey  was  made  from  the  head  of  **  Keg  Creek 
Island"  to  the  Missouri  State  line,  covering  all  bars  and  changed  shore  lines;  also, 
sections  taken  on  established  ranges,  about  each  mile  over  the  whole  reach.  This 
has  been  carefully  platted  to  a  scsHe  of  1,000  feet  per  inch.  At  the  beginning  of  this 
survey  gauffes  were  set  at  Pin  Hook,  Jones's  Point,  and  Minersville,  and  each  read 
eontinuously  during  the  period  of  the  survey.  These  readings,  together  with  those 
of  Wyoming  and  Nebraska  City  gauges  for  the  same  time,  will  give  notes  covering  th< 
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feo  "al  daily  slope  over  the  reach.     In  addition  to  this,  slope  was  taken  with  a  floating 
D<^    \  each  established  range,  from  the  head  of  the  reach  to  about  1  mile  below  the 

jit 

'x  '  water  remained  nearly  constant  during  the  survey,  therefore  the  slope 

br     ly  io^»    .ays  has  been  shown,  and  that  given  by  the  rod. 

By  reference  to  "  sheet  of  slopes  "  it  wiU  be  seen  that  the  fall  per  mile  gradually  les- 
^DSM  we  leave  the  head  of  the  reach ,  and  varies  from  1,3  feet  to  1  foot  per  mile.  This 
bandoubtedly  due  to  the  abnormal  elevation  of  the  river  bed  at  the  mouth  of  the 
natte. 

I  OAUOB. 

A  permanent  gauge  has  been  constmcted  at  a  point  100  feet  above  the  old  one  estab- 
"  in  187S.    The  construction  is  as  follows : 


i — it. — I 


i  nibble  wally  laid  in  hydraulic  cement,  53  feet  long,  was  built  on  an  incline  of  25 
Agrees  and  with  a  section  as  shown.  Upon  this  was  placed  an  oak  timber  8  X  12 
iches  attached  to  the  wall  by  27 — |  by  4-inch  anchor  bolts.  The  timber  was  planed 
looth  and  thoroughly  painted.  To  the  timber  is  secured  an  iron  bar  one-fourth  by 
inches,  graduated  to  feet  and  tenths  as  follows :  Holes  were  drilled  through  the 
to  one-fourth  inch  in  diameter  and  countersunk,  in  which  were  placed  li  inch  brass 
KW8,  making  a  graduation  as  shown  in  the  adjoining  sketch.    The  bright  surface 
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the  screw-heads  is  very  distinct  when  viewed  against  the  iron  back  ground.  The 
Dt  marks  are  indicated  by  stencils  of  brass  plate  one-sixteenth  inch  thick  and  one 
Bh  high,  attached  to  the  timber  on  the  down-stream  side  of  the  iron.  The  bank  on 
Bh  side  of  the  gauge  is  graded  to  the  slope  of  the  gauge  for  a  considerable  distance,. 
Ml  thoroughly  riprapped  for  10  feet  on  each  side.    See  Plate  I. 

DOBIB. 

The  steam  laanob  DoriB  was  used  on  this  work  during  the  year.  She  has  required) 
lyfew  repairs.  Some  additions  have  been  made,  such  as  an  outrigger  on  eachr 
b  along  the  edge  of  the  gunwale,  18  inches  in  width,  extending  from  the  front- 
ek  to  the  wheel-house.  This  was  put  on  to  facilitate  the  working  of  our  method 
Ml  for  attaching  tow-barges  to  the  launch.  It  is  sufficiently  illustrated  on  Plate- 
L   We  consider  the  arrangement  very  satisfactory. 

1 

GENERAL  OBSERVATIONS.  * 

I&  may  be  opportune  to  state  certain  observations  concerning  the  present  conditioo 
lihe  river  and  the  work  at  this  point. 

lUst  year,  on  every  crossing  it  seemed  to  be  the  tendency  of  the  river  to  divide  itself 
m  numerous  chutes,  but  this  spring  it  is  different.  The  many  chutes  have  nearly 
Ikoiidated  into  two  main  channels  of  nearly  equal  section. 

iln  Pin  Hook  Bend  there  are  two  channels,  one  closely  hugging  the  blnff  down 
h»nzh  Van  Horn  Bend  and  the  other  following  the  Iowa  shore.  These  unite  at 
ttes^  Point  and  form  a  single  channel  for  a  mile  or  so;  separate  again  and  unite  in 
■lower  part  of  Civil  Bend.  A  separation  takes  place  again  at  A  349,  one  channel 
hnly  following  the  Iowa  bank  and  the  other  the  concave  bank  of  Copeland's  Bend. 
Me  channels  met  at  one  time  opposite  the  hoiui  of  Nebraska  City  slongh ;  and,  until 
^  mouth  of  the  eastern  channel  cut  itself  below  the  head,  very  extensive  erosion 
Ilk  place  in  the  slough,  and  fears  were  entertained  that  a  cut  on  would  occur  and 
k  water  leave  Eastport  Bend  for  the  shorter  channel  throu£[h  the  slough.  All  fear 
i  lach  an  event  is  passed  for  the  present,  however,  as  the  action  of  the  eastern  chan. 
elii  too  far  down  on  the  island  to  affect  the  slough  so  as  to  produce  an  enlargement 
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Up  to  the  present  date  the  revetment  placed  in  Eastport  Bend  is  perfectly  intad 
notwithstanding  the  excessively  high  stage  of  water  that  has  existed  during  the  ei 
tire  spring. 

It  is  hoped  that  a  larger  amonnt  of  availahle  funds  than  ever  before  will  pemi 
the  continuation  of  the  work  further  around  the  bend  before  sufficient  changes  occi 
above  to  unseat  the  present  work.  It  is  perfectly  obvious  that  funds  in  large  amonol 
should  be  expended  on  this  reach,  and  the  training  be^in  in  the  vicinity  of  the  moojf 
of  the  Platte  River  and  follow  down  stream,  completing  the  rectification  as  you  d 
With  this  method  the  stability  of  that  above  will  warrant  the  success  of  work  belol 
I  desire  to  commend  the  valuable  services  rendered  tne  work  during  the  past  yet 
by  my  two  assistants,  Messrs.  B.  F.  Crow  and  A.  B.  Ross,  the  former  in  charge  < 
construction  and  the  latter  in  charge  of  surveys  and  office  work. 
Very  respectfully,  your  obedient  servant, 

Arthur  8.  Pottkr, 

A$8i8tant  Enginetr^ 
M£g.  Chas.  R.  Suter, 

Corps  of  Engineers,  U.  S.  A. 


AT  SIOUX  CITY,  IOWA. 

report  of  MR.   CHARLES  F.   POTTER,  ASSISTANT  ENGINEER. 

Atchison,  ICans.,  Jul^  9,  1883. 

Major:  I  have  the  honor  to  make  the  following  report  upon  the  work  of  improvii 
the  Missouri  River  at  Sioux  City,  Iowa,  for  the  nscal  year  ending  June  30,  1883  : 

By  your  letter  of  instruction,  aated  September  4, 18£^,  I  was  placed  in  charge  of  t 
work. 

During  the  month  of  September  a  survey  was  made  of  the  reach  between  t 
Big  Sioux  and  Floyd  rivers.  A  second  survey  was  made  in  December,  at  which  tii 
a  new  system  of  triangulation  was  established,  previous  hi^h  water  having  destroy 
nearly  all  points  of  former  surveys.  In  October  a  project  For  river  improvement  w 
submitted  and  approved,  the  necessary  material  collected,  and  the  plant  placed 
condition  for  carrying  on  the  work.  The  project  contemplated  a  1,000-foot  extensi 
to  the  dike  on  the  right  bank  above  the  city,  previously  built  by  S.  H.  Yonge,  assi 
ant  engineer,  and  also  the  construction  of  three  cross-ilikes  of  an  aggregate len^li 
1,060  feet. 

The  dike  was  commenced  November  1,  and  consisted  of  two  lines  of  piles  sunk 
feet  apart,  with  the  same  distance  intervening  betweeu  piles  in  the  same  row.  W 
ing  was  drift-bolted  to  both  lines,  and  they  were  connected  by  horizontal  and  dii 
onal  braces.  The  piling  was  larger  than  ordinarily  used,  the  smaller  diametere  rai 
ing  from  9  to  14  inches,  and  lengths  from  35  to  45  feet. 

The  depth  of  penetration  attained  varied  from  20  to  26  feet,  the  average  being 
feet. 

Pile-sinking  was  brought  to  a  close  November  24  by  the  heavy  running  ice. 

Taking  into  consideration  the  low  stage  of  water,  the  eifect  of  the  dike  was  unui 
ally  marked,  first,  by  the  rapid  fill  behind  the  dike,  and,  second,  by  the  erosion  on  1 
shore-bar  opposite.  The  fill  was  too  rapid  to  permit  the  sinking  of  piles  for  crc 
dikes,  consequently  that  part  of  the  project  was  abandoned. 

Every  arrangement  was  made  for  placing^  a  foot-mat  30  feet  wide  outside  the  di 
but  the  running  ice  prevented  its  construction. 

During  the  winter  the  ice  attained  the  unusual  thickness  of  3  feet,  and  trouble  ^ 
anticipated  at  the  breaking  up  of  the  river  in  consequence.  The  ice  moved  out  Ma: 
14,  however,  without  damage  to  the  dike,  but  twenty-four  hours  later  a  gorge  bn 
loose  from  some  point  above  Sioux  City  and  carried  out  the  entire  dike,  or  the  port 
not  Imbedded  in  the  sand.  Most  of  the  piles  were  broken  off,  and  had  there  bi 
available  money  sufiicient  to  rebuild  they  would  have  still  done  efficient  service  in 
way  of  preventing  scour.  Preparations  were  made  duriug  the  winter  in  getting 
material  for  the  continuation  of  the  dike  in  the  spring,  but  after  the  destruction 
the  portion  already  built  the  available  money  did  not  warrant  further  procednre. 

In  accordance  with  instructions  received  March  23,  the  Sioux  City  office  has  b 
closed  and  the  plant  transferred  to  Saint  Joseph,  Mo. 

I  take  pleasure  in  acknowledging  the  efficient  services  rendered  by  Mr.  J.  C.  M^ 
dith,  who  has  had  immediate  charge  of  the  work  of  construction  during  the  past  y^ 
I  am,  Mcgor,  very  respectfufly,  your  obedient  servant, 

Charles  F.  Pottkr, 

Aseisiant  Engines 

Mig.  CuAHLES  R.  Sdtbr, 

Corpe  of  Engineera,  U.  8.  A, 
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KANSAS  CITY  DIVISION. 

AEPORT  OF  MR.   J.  W.  NIER,  ASSISTANT  ENGINEER. 

Kansas  City,  Mo.,  -4i>rt7  30,  1883. 
fOR:  I  have  the  honor  of  submitting  the  following  report  of  operations  on  Kan- 
City  division,  Missonri  River  improvement,  for  that  part  of  the  present  fiscal  year 

ig  April  30,  1883: 

yonr  orders  of  September  11,  1882,  that  part  of  the  general  improvement  of  Mis- 
i  River,  between  the  month  of  the  Kansas  River  and  Lexington,  Mo.,  was  placed 
er  my  charge. 

Is  organization  for  the  prosecution  of  the  work  was  formed  as  follows :  J.  W. 
irl,  principal  assistant  engineer;  B.  Y.  Simpson,  survey  assistant ;  and  J.  D.  St.  C. 
liig,  clerk. 

the  plant  belonging  to  the  old  works  at  Kansas  City  and  Lexington  was  given  a 
Krai  repairing  with  a  view  of  organizing  a  working  force,  beginning  operations 
1  working  to  as  great  advantage  as  possible  until  a  new  plant  could  be  prepared ; 
Mqaently  the  hydraulic  grader  was  transferred  to  Samuel  H.  Yonge,  assistant  en- 
Kr  in  charge  of  Leavenworth  division,  leaving  this  diviRton  without  any  appliance 
Bie  kind.  Orders  having  been  received  to  resume  work  of  a  local  character,  the 
ire  plant  was  moved  to  Lexington,  and  operations  commenced  above  that  place  on 
I  left  bank  on  the  site  of  former  work  put  in,  which  had  been  damaged  and  re- 
nd  renewal. 

he  work  consisted  of  a  revetment  72  feet  wide  from  the  water's  edge,  with  the 
n  bank  graded  to  a  slope  of  1  to  3,  and  a  mattress  placed  thereon.  The  mattress 
leontinnous  from  the  top  of  the  bank  to  the  outer  edge,  with  a  total  width  of  137 
L  The  total  len^h  of  the  low-water  mattress  was  4,217  feet,  and  3,119  feet  of 
ler  bank  protection.  The  bank  was  graded  to  a  slope  of  1  to  3,  partially  by  means 
iKoall  pump  on  the  pile-sinker  and  partially  by  hand.  The  cost  of  the  work  was 
rly  the  same  by  both  methods,  the  pump  and  boiler  both  being  too  small  for  work 
uk  character.  With  apparatus  of  the  kind,  progress  was  or  necessity  slow,  and 
I  weather  stopped  work  before  the  work  could  oe  completed, 
he  low-water  mattress  was  pushed  through  rapidly  and  was  very  satisfactory  in 
T  v&y.  The  methods  of  construction  and  appliances  used  were  the  same  as  were 
1  bj  me  heretofore.  Greater  strength  was  obtained  by  giving  the  mattress  a  thick- 
lof  abont  7  inches  instead  of  2i  or  3  inches  as  was  formerly  the  case.  Galvanized 
I  wire,  No8.  8,  10,  and  12,  was  used  in  the  making  of  the  net,  the  meshes  of  which 
1 32  by  40  inches.  This  net  was  thoroughly  woven  into  the  mattress  from  the 
*iter  line  to  the  outer  edge. 

k  janction  of  the  mattresses  made  on  the  boat  and  bank  wavS  woven  and  sewed 
iwire,  while  seams  of  wire  were  sewed  through  the  mattress  on  the  upper  bank. 
H^eeams  of  wire  ran  from  the  low-water  mattress  to  stakes  driven  on  the  top  of 
h»Dk.  A  row  of  stakes  was  also  driven  at  the  low-water  line;  also  through  the 
Itt88  at  such  other  points  as  necessity  required.  Rock  (a  hard  variety  of  silioious 
Rone)  was  thrown  on  the  mattress  on  the  outer  edge  and  below  the  low-water 

The  mattresf*  on  the  upper  bank  was  also  weighted  with  rock  in  sizes  conven- 
for  handling,  no  attempt  naving  been  made  to  break  it  into  Macadam  sizes,  as  uo 
fieial  results  are  derived  by  such  a  course.  The  limestone  rock  found  along  the 
r disintegrates  so  rapidly  that  the  life  of  small  pieces  is  very  short.  The  benefits 
red  from  breaking  it  into  small  fragments  is,  therefore,  more  fancied  than  real, 
lid  weather  effectually  stopped  constrnction  work  early  in  January  by  closing  the 
r  with  heavy  ice,  leaving  various  portions  of  the  floating  property  in  very  unfavor- 
plaees. 

le  preservation  of  plant  involved  considerable  labor  and  expense.  The  pile-sinker 
eot  oat  and  moved  three-fourths  of  a  mile  through  ice  1  foot  thick  into  a  place 
tfetT.  Such  safeguards  as  could  be  taken  for  the  protection  of  boats  as  would 
(e  their  safety  on  the  breaking  up  of  the  ice  were  taken.  Notwithstanding  the 
taken,  two  small  quarter-boats  were  smashed  and  sunk,  badly  damaged.  The 
HBentof  ice,  due  to  a  flood  from  the  Kaw  River,  removed  all  obstructions  from 
liver  on  this  reach.  Large,  heavy  snags  were  pulled  out  and  carried  away,  leav- 
ihe  river  in  the  best  condition  for  navigation  known  in  many  years.  The  impact 
«  on  the  revetment  constructed  at  Lexington  caused  no  injury  whatever,  except 
stroy  a  portion  of  the  bank  which  had  been  graded  and  not  covered  by  mattress 
I  Large  fields  of  ice  over  1  foot  thick  were  forced  upon  the  work  until  a  hum- 
t  had  formed  25  feet  hiffh  above  the  top  of  the  bank.  The  condition  of  the  work 
such  a  trial  can  be  looKed  upon  as  evidence  of  its  strength  and  durability, 
rveys  made  were  as  follows : 

Triangulation  over  entire  reach  from  Kaw  River  to  Lexington. 
Shore  and  bar  lines  over  entire  reach. 
CroBS-eectioD  at  regular  intervals  over  reach. 
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4.  Slope  levels  to  crosA-section.  Tlie  slope  was  not  determined,  however,  as 
river  had  become  gorged  with  ice  before  the  work  could  be  completed.  ] 

5.  Survey  of  Harlem  and  vicinity  for  Board  of  Division  Engineers. 

6.  Topography  between  river  and  bluff  from  Kaw  River  to  point  opposite  Miss 
City,  on  right  bank. 

7.  Topography  on  left  bank,  from  river  to  bluff,  from  Harlem  to  point  1  mile  Im 
Camden. 

Topographical  work  was  for  the  purpose  of  locating,  with  accuracy,  all  mat 
used  on  river  improvement ;  in  short,  to  ascertain  the  resources  of  the  division 
location  of  points  for  stations  for  a  system  of  primary  triangulation.  This  work 
in  progress  at  the  time  of  transferring  my  charge  to  Mr.  Samuel  H.  Tongo,  assii 
engineer.  The  party  was  subsequently  called  in  and  disbanded,  leaving  this  iq 
tant  work  in  as  unfinished  state.  All  notes  and  data  bearing  on  this  branch  d 
work  were  transferred  to  my  successor.  j, 

The  available  plant,  resulting  from  the  consolidation  of  the  plant  at  Kansas 
with  that  at  Lexington,  proved  anything  but  efficient.  All  the  barges  were  p 
out  and  given  a  general  overhauling.  Even  with  considerable  labor  and  the  e| 
ditnre  of  considerable  money,  the  boats  were  ill  adapted  to  the  work.  The  1^ 
Sabrina,  with  a  small  outlay,  was  put  into  good  condition,  and  for  a  time  provej 
serviceable.  In  December,  when  our  work  was  under  way,  the  engine  frame  i 
port  engine  broke,  disabling  the  boat  for  further  service  and  placing  our  cone 
party  in  an  embarrassed  position. 

During  the  fall  a  quarter-boat,  96  by  16  feet^  with  accommodations  for  fortt 
men,  was  built,  but  not  brought  into  service,  owing  to  the  impassable  oonditionL^^ 
river  in  Fishing  River  Bend.  ^^ 


oye4 

me  <t  X 
a«tri^ 


In  compliance  with  your  orders,  the  launch  Sabrina  was  pulled  out  and  her  jx 
frames  were  changed.  Sundry  repairs  to  her  hull  and  wood- work  were  also  mad 
the  same  time  two  small  quarter-boats  which  were  crushed  by  the  ice  were 
and  placed  in  serviceable  condition.  A  pile- sinker,  with  small  pump  and  boil  "^^ 
fittea  for  use  as  a  grader,  but  proved  wholly  inefficient,  the  cost  of  work  done 
use  being  but  little  less  than  by  hand  labor.  In  short,  the  appliances  in  ni 
mostly  badly  worn  and  too  limited  in  amount  to  carry  along  the  work  at  th 
economical  rate  of  speed. 

By  a  change  in  the  organization  in  Februaiy,  Messrs.  F.  M.  Harris  and  F.  \V,  T 
succeeded  J.  W.  Pearl  and  B.  V.  Simpson.    Construction  work  was  resumed  i  X^ 
ington  in  March,  and  was  in  progress  at  the  time  of  transfer  of  my  charge. 

I'he  consolidation  of  Kansas  City  and  Leavenworth  divisions,  under  the  imi 
charge  of  Samuel  H.  Yonge,  having  become  necessary  as  a  measure  of  retren< 
I,  by  your  orders  of  March  10,  transferred  my  charge  to  Mr.  Yonge  on  the 
March. 

In  conclusion,  I  wish  to  express  my  thanks  to  my  assistants  for  valuable 
dered. 

Respect  full  V  submitted. 

J.  W.  NiER, 

Aatistant  JEn( 
Charles  R.  Suter, 

Majin'  of  Engineers,  U.  8.  A, 

LEAVENWORTH  DIVISION. 

REPORT  OF  MR.   SAMUEL  H.  TOKOS,  ASSISTANT  ENGINEER. 

Kansas.  City,  Mo.,  July  9, 

Major:  I  have  the  honor  to  submit  my  report  for  the  fiscal  year  ending , 
1883,  as  follows,  viz : 

By  your  letter  dated  September  11,  1882,  the  reach  of  the  Missouri  River  1 
Atchison,  Kansas,  and  the  mouth  of  Kaw  liiver,  designated  as  *^  Leaven  wort 
ion,"  was  placed  under  my  charge. 

The  point  on  Leavenworth  Division  at  which  works  of  improvement  w( 
urgently  needed  was  Kaw  Bend. 

After  a  personal  inspection,  a  preliminary  project  for  improving  the  rive 
locality  was  submitted  on  September  28,  1882,  and  approved  by  you  on  Se] 
30,  188i2. 

The  immediate  object  of  this  improvement  waste  prevent  the  formation  of 
through  the  narrow  peninsula,  between  Kaw  Bend  and  Harlem,  by  erosion  oi 
bank  of  Kaw  Bend. 

The  danger  of  this  cut-oif  is  imminent,  as  the  distance  across  this  peninsula 
only  about  4,400  feet  at  the  narrowest  point,  and  the  greater  part  of  it  is  n< 
ordinary  overflow.  It  was  not  contemplated,  however,  to  construct  works  toj 
these  overflows,  for  generally  tbe  advantages  arising  from  such  works  woulq 
only  to  a  few,  instead  of  being  of  a  general  beuefi^. 
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The  effects  of  a  cut-off  here  would  be  as  follows,  viz  : 

1.  To  shorteu  the  thalweg  of  the  stream  about  2  miles. 

2.  To  deprive  Kausas  City  of  her  harbor. 

3.  To  sever  the  commanicatiou  between  this  city  and  the  north  bank  of  the  river 
by  rendering  the  Kansas  City  bridge,  now  used  by  several  of  the  most  important  rail- 
ways, useless. 

The  encroachment  of  the  river  in  Kaw  Bend  has  been  in  progress  for  several  years 
past.  The  causes  which  led  to  it  appear  to  be  the  cutting  away  of  the  left  bank  in 
the  lower  portion  of  Parkville  Bend,  followed  by  a  gradual  shifting  of  the  crossing  at 
Qnlndaro  down-stream,  and  a  consequent  erosion  in  Quindaro  Bend,  resulting  m  a 
shifting  of  the  main  axis  of  the  stream  in  Kaw  Bend;  the  changes  in  the  shore-line  of 
Parkville  Bend  producing  corresponding  changes  in  the  position  of  the  point  of  im- 
pact in  each  of  the  two  bends  below. 

In  the  fall  of  1879  about  4,400  linear  feet  of  revetment  and  a  weed  dike,  near  the 
middle  of  the  bend  were  constructed  by  Assistant  Nier.  Of  this  work  there  remained 
when  I  assumed  charge,  about  1,200  feet  of  revetment  in  1881 ;  aboat  3,000  feet  of 
Yery  light  low- water  mattress  was  constructed  by  Assistant  Nier  in  the  upper  part  of 
Qaindaro  Bend,  of  which  work  there  is  scarcely  a  trace  left. 

At  the  time  of  my  examination  of  the  river  the  portion  of  the  bend  where  cutting 
iras^oing  on  most  rapidly  was  in  the  vicinity  of  two  rock  spur-dikes,  which  were 
then  in  course  of  construction  by  the  Kansas  City,  Saint  Joseph,  and  Council  Bluffs 
Railroad  Company,  which  dikes  were  never  completed,  their  construction  being  dis- 
coutinued  as  soon  as  the  Government  work  was  begun. 

In  the  early  part  of  October  preparations  for  commencing  work  were  made  by  col- 
lectiog  at  Kaw  Bend  such  plant  as  was  available,  and  putting  it  in  serviceable  condi- 
tioD.  This  plant  consisted  of  the  steam-launch  Melusina,  a  hydraulic  grader,  and  five 
small  barges,  several  of  the  latter  being  in  poor  condition,  and  all  of  the  plant  re* 
quiring  repairs  to  a  greater  or  less  extent.  One  of  the  barges,  75  feet  long  by  12  feet 
^de,  was  fitted  up  with  ways,  and  adapted  to  the  purpose  of  constracting  willow- 
mattress.    (  See  sketch . ) 

As  this  plant  was  too  limited  to  carry  on  work  on  even  a  small  scale,  two  light-draught 
harges,  75  by  12  by  3  feet,  were  constructed. 

As  the  point  where  work  was  to  be  conducted  was  isolated,  and  board  and  lodging 
or  the  employes  could  not  be  obtained  within  convenient  distance  of  the  works, 
qaarters  were  erected  and  arrangements  made  for  subsisting  the  force.  Shed  build- 
ings, of  cheap  construction,  were  completed  by  October  21,  1882,  and  a  force  of  men 
immediately  put  to  work  in  procuring  construction  material,  grading  the  bank,  and 
lenioving  snags  and  trees. 

The  general  plan  proposed  for  the  protection  works  was  as  follows,  viz : 

The  bank  to  be  graded  to  a  slope  of  2i  on  1 ;  a  woven  brush  mattress  to  be  con- 
stnicted,  extending  75  to  80  feet  into  the  stream  from  about  low-water  mark,  and  up 
the  graded  slope  to  the  level  of  ordinary  high  water;  the  low-water  port  on  to  be 
▼eighted  with  rock  ballast,  and  the  upper  bank  mat  to  be  covered  with  broken  rook 
to  a  mid-stage  elevation. 

In  view  of  the  facte  that  a  gang  of  men  had  to  be  trained  to  weave  the  mattress, 
aud  that  operations  were  commenced  late  in  the  season,  it  was  deemed  best  to  confine 
the  construction  of  mattress  to  the  low-water  portion,  regardless  of  whether  the  bank 
▼u  graded  or  not,  as  long  as  the  river  remained  free  of  ice,  and  to  grade  as  much  of 
the  bank  to  be  protected  as  possible  before  the  ground  became  frozen.  This  plan  of 
^ocedure  would  not  have  been  warranted  under  any  other  than  the  peculiar  cir- 
cumstances of  the  case,  former  experiences  having  shown  that  the  best  method  of 
canyiag  on  work  of  this  kind  is  to  grade  the  bank  in  advance  of  the  mattress  work, 
«nd  to  construct  one  unbroken  mat  from  high- water  mark  out  Into  the  stream,  the 
^vantages  gained  by  pursuing  the  latter  method  being  that  the  tendency  of  the  toe  of 
the  bank  to  slough  away  from  wave  action  and  that  of  the  mat  to  slip  from  the  bank 
ftre  avoided. 

To  meet  this  latter  contingency  the  shore-edge  of  the  mat  was  anchored  to  svca- 
moie  posts  4  to  6  inches  in  mameter,  which  were  set  from  10  to  12  feet  apart  along 
the  shore  in  advance  of  the  mattress.  These  posts  were  sunk  to  a  depth  of  frt>m  6  to 
8  feet  by  means  of  a  water  jet  supplied  by  a  hand-pump  mounted  on  a  scow.  By 
means  of  the  jet  a  pot-hole  was  made,  into  which  the  post  was  set.  About  twenty 
posts  could  be  set  in  this  manner  in  one  hour  by  a  crew  of  four  men.  Poles  about  24 
feet  long  and  4  to  6  inches  in  diameter  were  placed  on  the  shore-side  of  the  posts,  and 
vired  to  them,  forming  a  continuous  waling. 

The  woven  mattress  constructed  was  very  similar  to  that  introduced  at  Sioux  City," 
Iowa,  during  the  spring  of  1879,  but  differed  from  it  in  the  following  particulars,  viz : 

1.  In  being  only  about  two-thirds  as  thick. 

2.  lu  wire  net  being  used  to  facilitate  weaving  and  to  add  to  its  strength. 

3.  In  a  continuous  wire  rope  being  used  on  tne  outer  or  stream  edge  of  the  low- 
water  mattress. 
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4.  In  the  us©  of  posts  spaced  at  regular  intervals,  to  which  the  mattress  was  at- 
tached. 

5.  In  the  use  of  supplementary  transverse  wires  connecting  the  cable  with  the  poets 
and  walings. 

The  wire  net  was  ma<le  with  a  pin-twist,  with  meshes  16  by  16  inches,  of  No.  12  steel 
wire,  annealed  and  galvanized.  This  net  was  made  on  a  frame  laid  on  the  ground,  in 
sections  of  20  by  80  feet,  which  were  rolled  up,  forming  bundles  about  16  inches  in 
diameter,  and  laid  on  the  mattress  boat  behind  the  launching  ways.  The  several  con- 
tiguous sections  were  joined  together,  both  longitudinally  and  laterally,  by  a  pin- 
twist,  the  outer  section  being  attached  to  the  cable,  the  inner  one  to  the  shore-wal- 
ings.  The  netting  being  unrolled  on  the  ways,  a  layer  of  large  brush  was  passed  in 
and  out  through  its  meshes  transversely,  and  other  brush  woven  into  it. 

The  wire  rope  used  in  constructing  the  first  4,800  feet  of  mat  was  one  half  inch  in 
diameter ;  in  later  constructions  a  five-eighth  rope  was  used.  The  rope  was  paid  out 
from  a  wooden  drum,  3  feet  in  diameter,  placed  on  a  small  barge  behind  the  out- 
stream  end  of  the  mattress  boat,  the  paying  out  of  the  cable  being  controlled  by  means 
of  a  wooden  cam  bolted  on  top  of  the  outside  needle  of  the  mat  boat. 

In  commencing  a  section  of  mat  the  eud  of  the  cable  was  carried  up  the  bank  and 
made  fast  to  a  tree  or  some  other  suitable  anchorage. 

The  transverse  fastenings  consisted  of  No.  18  by  one-half  inch  flat  steel  wire,  an- 
nealed and  galvanized.  Flat  wire  was  preferred  for  this  purpose  because  it  was 
claimed  by  the  manufacturers  that  a  better  quality  of  material  was  insured  by  the 
process  of  manufacture  applied  to  this  wire,  and  it  was  thought  that  with  it  a  more 
secure  hitch  could  be  taken  around  the  wire  cable  than  with  round  wire. 

The  construction  of  low-water  mattress  was  begun  October  31,  1882.  During  the 
month  of  November,  the  weather  being  favorable,  advantage  was  taken  of  every 
opportunity  to  push  the  work.  No  interference  was  suffered  from  floating  ice  until 
November  30,  about  which  time  the  weather  became  intensely  cold.  On  December  9 
the  river  gorged  above  and  below  where  work  was  being  carried  on,  leaving  an  air- 
hole, in  whicn  the  second  section  of  low-water  mat  was  completed  and  sunk.  While 
several  hundred  feet  of  this  mat  lay  afloat  ice  formed  in  its  meshes,  and  in  order  to 
sink  it  it  was  first  weighted  with  rock,  after  which  holes  were  made  through  the  ice, 
when  it  partially  sank.  The  sinking  was  then  completed  by  throwing  on  rock  from 
a  barge. 

During  the  construction  of  the  low-water  mat  it  sometimes  unavoidably  happened 
that  rocK  could  not  be  had,  when  required  for  sinking  the  mat,  in  consequence  of 
which  as  much  as  1,000  linear  feet  of  mat  was  sometimes  floating  on  the  surface. 
The  effect  of  this  was  to  cause  a  rapid  deposit  of  soft  material  under  the  mat.  The 
deposit  accumulated,  in  places,  to  a  depth  of  10  feet.  When  the  mat  had  been 
weighted  with  rock,  it  sank  through  this  deposit.  The  effect  of  this  floating  mat  was 
very  marked  in  causing  the  sand-bar  below,  on  the  opposite  side  of  the  river,  to  cut 
away. 

By  December  16  two  sections  of  low-water  mat,  1,850  feet  and  2,900  feet  long  re- 
spectively by  about  8  feet  wide,  had  been  woven  and  sunk.  From  this  it  will  appear 
that  the  low- water  mat  was  not  built  in  one  continuous  sheet  longitudinally,  although 
the  practice  of  doing  so  is  to  be  recommended  on  the  score  of  economy  when  permis- 
sible. 

The  method  of  connecting  two  sections  is  shown  in  the  following  diagram : 


On  account  of  the  urgency  of  the  work,  operations  were  continued  throughout  the 
winter.    This  proved  to  be  very  expensive  as  the  men  not  only  were  less  effective  on 
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accoant  of  exposure  to  severe  cold,  but,  also,  at  least  25  per  cent,  of  the  time  was  lost 
by  stormy  weather  during  which  the  force  had  to  be  subsisted,  as  inno  other  way 
would  it  have  been  possible  to  retain  it. 

During  December,  January,  and  February  about  6,000  linear  feet  of  upper  bank 
mat  was  woven.  The  width  of  this  mat  varied  from  30  to  60  feet.  Its  construction 
was  similar  to  that  of  the  low- water  mat. 

One  effect  of  the  ice  gorges  before  mentioned  was  to  cause  the  river  to  rise  about  5 
feet,  which  prevented  a  direct  connection  being  made  between  the  upper  and  lower 
mats  in  some  places.  In  such  cases,  however,  the  upper  bank  mat  was  lapped  over 
the  low- water  mat  about  8  feet,  and  the  overlap  well  weighted  with  rock.  The  upper 
bank  mat  was  covered  to  a  width  of  from  12  to  30  feet  with  rock  broken  into  cubes 
from  1^  to  4  inches  in  size.  One  cubic  yard  of  macadam  was  used  to  cover  about  70 
square  feet  of  mat. 

It  has  already  been  stated  that  about  1,200  feet  of  the  revetment  of  1H79  remained. 
This  was  in  a  more  or  less  imperfect  condition.  On  account  of  the  peculiar  config- 
uration of  the  river  above  this  work,  it  was  not  exposed  to  the  direct  impact  of  the 
current.  To  prevent  the  bad  effect  of  wave  action,  however,  the  portion  of  the  upper 
bank  work  remaining  was  repaired,  and  advantage  taken  of  the  shape  of  the  shore 
above  the  upper  end  of  the  work  to  construct  a  suomerged  dike,  which  was  accom- 
plished in  the  following  manner,  viz : 

During  the  caving  of  the  bank  subsequent  to  the  construction  of  this  revetment, 
a  large  tree  near  its  edge  had  fallen  over  on  the  mattress  and  formed  the  nucleus  for 
a  small  wreck-heap.  Commencing  in  the  false  bend  about  150  feet  above  this  point, 
a  woven  mat  was  begun,  which  was  carried  over  and  around  the  wreck-heap  and 
thence  100  feet  down-stream,  to  resist  the  action  of  eddies  which  would  be  produced 
by  the  obstruction  at  higher  stages  of  water.  This  work  was  built  on  the  ice  and 
weighted  with  stone.  When  the  river  opened  it  dropped  into  position  without  dam- 
age. As  the  river  rose  this  work  became  submerged,  and  had  the  effect  of  deflecting 
snbcurrents,  while  the  surface  currents  flowing  over  the  obstruction  prevented,  in  a 
measure,  the  formation  of  eddies  below. 

By  an  examination  of  the  map  showing  progress  of  work  at  Kaw  Bend,  it  will  be 
seen  that  the  shore- line  has  a  number  of  jutting  points,  caused  principally  by  the  fact 
that  the  soil  composing  the  bank  has  at  different  points  different  powers  of  resisting 
erosion.  The  effect  of  these  jutting  points  was,  before  they  were  covered  with  mat- 
tress, identical  with  that  produced l)y  spur-dikes,  differing  therefrom  only  in  degree. 
Besides  these  natural  iiTCgularities,  tlie  Kansas  City,  saint  Joseph  and  Council 
Blufis  Railroad  had,  as  stated  before,  commenced  the  construction  of  two  spur-dikes. 
These  dikes  wore  inclined  fi'om  shore  up-stream.  The  eddy  action  pmduced  by  them 
was  very  severe,  causing  the  bank  to  cut  rapidly  both  above  and  below.  Moreover, 
these  dikes  would  sink  from  bottom  scour  nearly  as  rapidly  as  they  were  btiilt  up. 

The  low-water  mat  was  carried  around  the  natural  points  before  described  as  well 
as  around  the  dikes  constructed  by  the  railroad  company,  the  effect  of  which  in  the 
latter  case  was  to  prevent  a  further  settling  of  the  dikes. 

After  all  these  projections  had  been  trimmed  down,  the  dikes  to  a  slope  of  about  1 
on  4  and  the  bank  to  about  1  on  2^,  and  the  upper  bank  mat  had  been  constructed, 
their  effect  was  identical  with  that  produced  by  spur-dikes  in  deflecting  the  current, 
but  the  action  of  eddies  always  attending  such  dikes  was  not  experienced,  as  instead 
of  erosions  taking  place  in  close  proximity  to  these  projections,  accretions  were 
formed. 

It  would  appear  from  this  experience  that  short  spur-dikes  formed  of  trees,  felled 
across  the  upper  bank  mat,  and  combined  with  the  revetment  in  the  manner  described, 
may  prove  valuable  adjuncts  in  moving  the  thalweg  of  the  stream  away  from  the 
bank,  especially  in  cases  where  the  banks  are  composed  of  friable  material,  and  cir- 
enmstances  demand  extra  precautions. 

There  were  constructed  to  June  30,  1883,  about  7,850  feet  of  low-water  mattress  and 
7,610  feet  of  upper  bank  mattress,  which,  together  with  the  repairs  made  to  the  revet- 
ment of  1^9,  involved  the  construction  of  about  975,000  square  feet  of  mattress,  the 
average  thickness  of  which  is  about  8  inches.  The  average  cost  of  weaving  100  square 
feet  was  about  27  cents ;  the  average  quantity  of  brush  used  by  one  weaver  per  diem, 
about  4^  cords;  the  average  quantity  of  brush  used  per  linear  foot  of  mattress,  about 
three-fourths  of  a  cord.  The  average  width  of  upper  and  lower  bank  mattress  com- 
bined was  about  115  feet. 

As  it  was  sometimes  impossible  to  procure  all  the  rock  desired,  on  an  average  only 
about  670  pounds  of  rocl^  per  linear  foot  was  used  in  sinking  mattress.  The  weight 
of  rock  used  to  sink  100  square  feet  of  mat  was  about  900  pounds. 

When  the  ice  gorges  broke  and  the  river  opened  in  February,  ice  16  inches  thick 

was  forced  with  great  violence  against  the  revetment,  the  effect  of  which  was  to  lift 

the  lower  edge  of  the  bank  mat  in  a  few  places,  where  not  attached  to  the  low-water 

niat,  without,  however,  causing  any  damage  to  the  work. 

During  the  late  spring  and  summer  floods,  severe  wind  storms  frequently  produced 
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heavy  waves,  which  rolled  against  the  bank,  and  caused  the  face  of  the  sloped  bank 
to  slough  slighily,  where  the  upper  bank  mat  was  not  covered  with  rock.  The  mat, 
however,  remained  rigid,  and  the  damage  was  repaired  at  slight  expense.  From  this 
it  became  apparent  that  to  maintain  the  even  face  of  the  slope  it  would  be  noces- 
©ary  to  cover  the  upper  bank  mat  entirely  with  broken  rock.  This  measure  was  ap- 
proved by  your  letter  of  May  23.  The  high  stage  of  water  since  that  date  has  prevented 
this  work  from  being  completed. 

During  the  June  rise  all  of  the  work  in  Kaw  Bend  was  under  water  for  about  a 
week,  but  so  far  does  not  appear  to  have  suffered  any  damage. 

The  total  amount  expended  on  the  revetment  at  Kaw  Bend  amounts  to..  |34, 063  15 
The  estimated  cost  of  completing  the  work  by  constructing  240  feet  of  high- 
water  mat  and  extending  the  covering  of  macadam  to  ordinary  high- water 
markis 8,154  97 

Making  total  cost  of  7,850  linear  feet  of  revetment  complete 42, 218  12 

or  about  $5.37  per  linear  foot. 

The  hydraulic  grader  used  to  slope  the  banks  at  Kaw  Bend  had  been  used  at  Qain- 
^aro,  Lexington,  and  Saint  Joseph  during  the  seasons  of  1881  and  1882,  and  was  under- 
going repairs  when  transferred  to  my  charge  by  Assistant  Nier,  which  repairs  were 
«con tinned  and  completed  on  October  13. 

The  boat  was  provided  with  shears  for  snagging  operations  and  two  light  derricks 
for  carrying  a  6-inch  wronght-iron  boom  pipe  to  take  the  pump-discharge  to  the  bank. 
,  The  old  6-inch  hose  on  the  grader  burst  on  first  trial,  at  a  pump  pressure  of  80  pounds, 
And  was  replaced  by  a  new  4-inch  six-ply  rubber  hose. 

The  grading  pump  was  a  duplex  Worthington,  using  steam  expansively,  with  10- 
inch  and  16-inch  steam  cylinders,  lO^inch  inside  water  cylinders,  and  10-inch  stroke. 
From  continued  pumping  of  gritty  water  the  plungers  and  the  linings  of  the  water 
cylinders  had  become  badly  worn.  To  avoid  the  delay  that  would  have  been  occa- 
sioned by  procuring  new  linings,  the  water- cylinders  were  packed  with  a  heavy  sole- 
leather  ring  placed  at  the  outer  end  of  the  cylinder  lining,  the  inner  diameter  of  the 
Ting  being  made  about  one-half  inch  less  than  that  of  the  linings.  This  expedient 
^was  found  to  answer  all  purposes,  and  the  pump  worked  satisfactorily  for  several 
Aveeks.  On  November  9  the  piston-rod  on  the  side  opposite  to  the  suction  broke  near 
the  plunger  in  the  water-cylinder.  This  accident  happened  to  the  same  rod  several 
times  afterward  at  intervals  of  about  a  week.  The  only  explanation  for  this  appeared 
to  be  that  the  suction  had  been  taken  on  this  side  during  previous  work,  and  the  cyl- 
inder lining  had  worn  unequally. 

The  water  supply  was  drawn  directly  from  the  river  through  a  7-inch  wrought-irou 
pipe.  The  pump  discharge  was  6  inches.  This  was  bushed  at  the  pump  to  take  the 
coupling  of  a  17^-foot  section  of  4-inch  hose,  connecting  the  pump  with  a  6-inch 
wrought-iron  pipe  32  feet  long,  forming  the  derrick  boom ;  50  feet  of  4-inoh  hose  was 
attached  to  the  end  of  this  pipe,  whicn  with  the  play-pipe  completed  the  water  dis- 
charge connections.  The  play-pipe  on  the  grader  was  made  originally  for  the  6-inch 
hose,  and  as  in  the  use  of  it  the  jet  sprayed  oadly  a  new  pipe  for  4-inch  hose  was  pro- 
cured. The  most  satisfactory  results  were  obtained  with  a  If-inch  nozzle,  the  stream 
from  a  larger  nozzle  being  less  effedtive  on  account  of  spraying. 

Notwithstanding  the  repeated  breaking  of  the  piston-rod  and  other  accidents,  which 
caused  delays,  the  grader  did  good  service  until  she  was  laid  up  for  the  winter.  Grad- 
ing was  commenced  October  24.  The  total  number  of  hours  worked  by  the  grader  to 
December  9  was  two  hundred  and  fifty. 

The  grading  was  begun  above  the  point  where  the  mattress- work  was  commenced, 
snd  was  carried  along  independently  of  the  latter.  It  therefore  happened  that  a  long 
«r  retch  of  bank  was  graded  and  for  some  time  left  without  any  protection,  for  reasons 
already  stated,  and  in  consequence  in  some  places  sloughed  out  at  the  toe  to  such  an 
extent  that  a  considerable  portion  of  it  had  to  be  trimmed  by  hand.  For  the  same 
reason  about  1,500  linear  feet  of  bank  was  graded  after  the  low-water  mat  had  been 
constructed.  This  latter  method,  though  objectionable  on  account  of  having  to  wash 
the  excavated  material  over  the  shore  edge  of  the  mat,  was  preferable  to  the  former  one 
«f  leaving  the  toe  of  the  bank  unprotected. 

The  elevation  of  the  bank  of  the  river  above  low  water  in  Kaw  Bend  varied  from 
14  to  23  feet.  The  slope  given  to  the  bank  depended  upon  circumstances ;  in  light 
material  it  was  from  1  to  ^  to  3,  in  tougher  material  from  1  to  2  to  2^. 

In  the  early  part  of  December  the  weather  became  intensely  cold,  and  the  ground 
was  frozen  to  a  depth  of  12  inches,  which  made  grading  very  difficult;  and  as  all  of 
the  bank  which  it  was  contemplated  to  revet  during  the  season,  with  the  exception 
of  about  500  feet,  had  been  graded,  and,  moreover,  the  piston-rod  referred  to  above 
had  broken  again,  grading  was  discontinued  on  December  9. 

The  lift  of  the  pump  was  about  7  feet.  The  speed  was  usually  about  68  strokes  per 
minute  for  each  plunger.    Its  rated  capacity  for  this  speed  was  485  gallons.    The 
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water  pressure  was  kept  at  about  105  poundB.  Assuming  for  the  pnmp  an  efficiency  of 
t'O  per  cent.,  the  discharf(e  should  have  been  388  jprnllous  per  minute.  Allowing  20  per 
cent,  for  power  lost  by  friction  of  moving  parts/ <&c.,  it  would  appear  that  the  work 
done  by  the  pnmp  was  equivalent  to  twenty-nine  horse-power. 

A  five-due  boiler,  25  feet  long,  was  used  to  furnish  steam  for  the  pump.  The  diam- 
eter of  the  dues  was  10  inches ;  the  area  of  grate  surface  22  square  feet.  This  boiler 
/uruisbed  an  abundance  of  steam  at  110  pounds  pressure. 

In  a  steady  run  of  10  hours  about  50  bushels  of  coal  were  consumed,  including  ash, 
clinker,  and  dust,  the  proportion  of  which  t-o  the  combustible  was  not  ascertained. 
This  would  show  about  14  pounds  of  coal,  including  incombustible  material,  osed 
per  effective  horse-power  per  hour. 

The  total  quantity  of  coal  used  from  October  24  to  December  9  was  about  2,000 
bnshels,  which  includes  the  quantity  used  in  keeping  the  fire  banked  at  night.  The 
average  quantity  of  earth  excavated  per  bushel  of  coal  was  47  cubic  yards. 

The  total  number  of  hours  worked  was  two  hundred  and  fifty ;  the  length  of  bank 
graded  6,965  feet,  or  an  average  of  279  feet  per  day  of  ten  hours. 

The  total  quantity  of  earth  excavated,  as  determined  by  actual  measurement,  was 
94,000  cubic  yards;  the  total  quantity  of  water  used,  determined  by  calculation, 
28,816  cubic  yards;  therefore  one  yard  of  water  moved  3.26  yards  of  material. 

The  largest  day's  work  was  done  on  November  22,  when  401  linear  feet  of  bank,  20 
feet  high,  consisting  of  light  material,  was  graded  to  a  slope  of  about  1  to  2.  The  total 
quantity  of  material  excavated  was  about  5,940  cubic  yards;  the  actual  time  worked 
by  the  pump  about  nine  hours.  This  would  indicate  about  5.7  cubic  yards  of  mate- 
rial excavated  by  one  cubic  yard  of  water. 

The  average  cost  of  grading  done  with  the  pump  to  December  9,  including  wages 
and  subsistence  of  crew,  fuel,  and  other  supplies,  and  superintendence,  was  1.41  cents 
per  cubic  yard.  The  cost  was  increased  by  the  fact  that  the  crew  was  hired  by  the 
month,  and  was  subsisted  whether  employed  or  not,  and  there  was  considerable  time 
lost  by  delays  caused  by  making  repairs. 

The  grader  was  used  only  in  the  spring,  but  the  pump  was  in  very  bad  order,  and 
as  the  piston-rod  broke  again,  its  use  was  discontinued  and  the  remainder  of  the 
grading  done  by  hand. 

The  face  of  the  bank,  as  finished  by  the  hydraulic  grader,  was  usually  very  even 
and  did  not  require  trimming  by  hand,  which  was  done  only  in  cases  where  the  toe 
of  the  slope  had  been  washed  away. 

The  greater  part  of  the  rock  used  on  the  work  was  furnished  by  the  Kansas  City, 
Saint  Joseph  and  Council  Bluffs  Railroad  Company  at  actual  cost,  and  was  delivered 
near  the  work  by  construction  trains.  The  rock  was  transported  from  the  railroad 
track  by  teams  and  barges. 

The  total  quantity  of  rock  delivered  on  the  work  up  to  June  30  was  2,830  cubic 
yards  of  about  3,000  pounds  weight,  the  average  cost  of  which  per  cubic  yard,  inolasive 
of  all  handling,  was  $1.58.  Of  this,  2,172  yards  were  received  from  the  railroad  com- 
pany, 306  by  transfer  at  Kaw  Bend,  and  352  by  transfer  at  Quindaro.  This  latter 
quantity  was  brought  to  Kaw  Bend  on  barges  by  the  steamer  Meluslna. 

It  proved  a  great  oonvenience  and  advantage  to  be  furnished  rock  by  the  railroad 
company,  for  if  this  had  not  been  done,  the  work  could  not  have  been  proceeded  with, 
as  none  of  the  barges  available  had  sufficient  capacity  or  were  suitable  for  trans- 
porting rock  eoonomically  and  safely. 

There  remains  on  the  bank  432  yards  of  rock  which  has  not  been  laid  on  the  slope 
on  account  of  the  high  stage  of  water. 

There  will  be  required  to  complete  the  covering  of  the  upper  bank  mattress  con- 
structed to  date,  about  4,000  cubic  yards  of  rock. 

The  supply  of  brush  in  the  immediate  vicinity  of  the  work  being  very  limited,  by 
far  the  greater  portion  of  this  class  of  construction  material  had  to  oe  procured  nom 
a  distance,  which,  on  account  of  the  insafflciency  of  the  means  of  transportation 
available,  was  attended  with  unusual  difficulty  and  expense,  it  being  necessary  in  all 
eases  where  brush  was  brought  by  rail,  first  to  haul  by  wagon  an  average  distance  of 
H  miles  firom  the  brush  patch  to  the  railroad,  and,  aft«r  being  transported  by  rail, 
iffain  from  the  track  to  the  work. 

Nearly  all  the  brush  used  was  willow,  with  butt  diameter  of  three-quarters  to  two 
inches,  and  from  10  to  20  feet  long.    As  an  exceptional  case,  a  small  quantity  of  dog- 
wood brush  was  used  when  the  willow  brush  could  not  be  procured. 
There  were  procured — 

From  the  vicinity  of  Kaw  Bend,  about  2,710  cords,  transported  from  1  to  3  miles  by 
steamer  Melnsina  and  wagon. 

From  Waldron,  Mo.,  1,833  cords  transported  12  miles  by  the  Kansas  City,  Saint 
Joseph  and  Council  Blufts  Railroad. 

From  Sugar  Lake,  Mo.,  520  cords,  transported  30  miles  by  the  Kansas  City,  Saint 
Joseph  and  Council  Bluffs  Railroad. 
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From  .Leavenworth  Janction,  Kans.,  187  cords,  transported  20  miles  on  barges  by  the 
steamer  Melnsina. 

From  Miiiaville,  Mo.,  1,595  cords,  transported  10  miles  by  the  Hannibal  and  Saint 
Joseph  Railroad. 

In  all  cases  the  brash  was  made  up  in  bundles  from  6  to  8  inches  in  diameter  and 
tied  with  wire,  a  stock  of  old  wire  which  had  become  rusty  being  used  for  this  pur- 
pose. 

The  arerage  cost  of  brush  per  cord  including  first  cost  on  the  stump,  labor,  sub- 
sistence, and  transportation  by  railway,  steamer  Melusina,  and  wagon  was  $1.61f . 

A  low- water  survey  of  the  river  from  Atchison,  Kans.,  to  the  mouth  of  Kaw  River 
was  begun  about  the  middle  of  October,  but  owing  to  the  defective  condition  of  the 
instruments  at  our  disposal  and  our  inability  to  secure  for  all  of  the  positions  in  the 
survey  party  men  trained  for  this  particular  class  of  work,  little  progress  was  made 
until  about  the  first  of  November,  when  better  instruments  were  furnished  and  the 
work  progressed  satisfactorily  until  about  the  middle  of  December,  when  the  river 
gorged  preventing  further  field  operations.  Early  in  the  spring  field  work  was  re- 
sumed, the  work  done  consisting  in  taking  important  topographical  features  and 
marking  the  most  important  triangnlation  stations  with  gas-pipe  hubs  set  in  cement. 

The  survey  consisted  in  making  a  bank  triangnlation,  meandering  the  shore-lines, 
sounding  cross-sections  and  running  slope  levels. 

In  the  triangnlation  system  the  triangles  were,  with  few  exceptions,  well-condi- 
tioned. The  smallest  angle  observed  was  29  degrees  7  minutes.  The  limit  of  error  was 
first  fixed  at  10  seconds,  but  as  it  was  found  that  this  could  not  be  maintained  with 
the  instruments  used  without  consuming  too  much  time,  it  was  increased  to  20  seconds, 
which  in  no  case  was  reached  or  exceeded. 

To  eliminate  errors  in  plate  graduation,  the  measurement  of  angles  was  usually  re- 
peated five  times  in  both  the  direct  and  reverse  position  of  the  telescope. 

The  principal  base  was  situated  at  Leavenworth,  Kans.  Bases  of  verification  were 
located  at  Atchison  and  Wyandotte,  Kaus.  The  measurements  of  the  bases  were  made 
either  with  a  50-foot  stt'-el  tape  or  with  12-foot  ash  rods,  tested  4)y  comparison  with  a 
United  States  standard  steel  bar,  whose  length  was  taken  at  3  feet  at  a  temperature 
of  60  degrees  Fahrenheit.  The  rods  were  supported  on  trestles,  which  were  adjust- 
able, so  that  the  former  could  be  placed  in  a  horizontal  line. 

The  computed  lengths  of  the  bases  at  the  ends  of  the  reach  agreed  with  the  meas- 
ured lengths  within  0.27  and  0.34  foot,  respectively.  At  each  of  the  bases  an  observa- 
tion was  made  for  azimuth  on  the  eastern  elongation  of  X  Polaris. 

There  is  submitted  with  this  report  a  map  reduced  to  half  size  from  the  original  map 
constructed  from  data  obtained  in  this  survey.  Where  the  bluffs  were  remote  and 
could  not  be  reached  without  extra  work,  their  position  was  supplied  from  the  maps 
of  Assistant  Wellraan's  survey.  This  was  also  done  in  the  case  of  any  topography  at 
a  considerable  distance  from  the  bank. 

From  a  comparison  of  this  map  with  that  of  Assistant  Wellman's  surveys  made  in 
1878  and  1879  it  appears  that  since  these  surveys  were  made  about  2,200  acres  of  culti- 
vated and  timbered  land  has  been  washed  away  between  Atchison  and  Wyandotte, 
Kans.,  a  distance  of  about  55  miles,  amounting  to  nearly  10  acres  for  each  mile  of  river 
per  annum.  Assuming  18  feet,  the  estimat'Od  average  height  of  bank  above  low  water, 
together  with  the  depth  of  water  in  the  vicinity  of  the  eroded  banks,  as  determined 
by  the  cross-section  work  of  the  survey,  as  the  total  depth  of  erosion,  the  total  quantity 
of  soil  washed  away  appears  to  be  about  2,371,382,000  cubic  feet,  or  an  average  of 
10,000,000  cubic  feet  per  mile  per  annum. 

A  further  comparison  of  the  maps  shows  several  changes  in  progress,  the  most  im- 
portant being  those  at  Cow  Island,  Rialto  Bend  above  Leavenworth  Bridge,  and  Kaw 
Bend,  at  all  of  which  points  cut-ofis  are  threatening  to  take  place,  the  one  at  Cow 
Island  probably  this  year. 

A  table  of  areas  of  cross-section,  &o.,  compiled  from  data  collected  on  this  survey, 
marked  "Appendix  A,"  accompanies  this  report. 

By  your  letter  of  June  16, 1883,  I  was  instructed  to  organize  a  party  for  the  purpose 
of  taking  a  series  of  discharge  observations  near  Kansas  City,  above  the  month  of  the 
Big  Blue  River.    This  party  was  organized  and  entered  upon  its  duties  June  20,  1883. 

The  unusually  heavy  rains  during  the  early  part  of  June  caused  the  tributaries  of 
the  Missouri  River  between  Nebraska  City  and  Kansas  City  to  swell,  in  consequence 
of  which  an  extremely  high  stage  of  water  prevailed  from  June  17  to  July  4,  during 
which  time  all  the  bottom  lands  were  flooded.  Ou  the  morning  of  June  17  severju 
crevasses  occurred  in  the  embankment  of  the  Kansas  City,  Saint  Joseph  and  Council 
Bluffs  Railroad,  between  Kaw  Bend  and  HarleiUja  Large  volume  of  water  thus  finding 
an  outlet  across  tbe  neck  into  the  river  below  JBLarlem.  The  total  volume  of  water 
flowing  across  the  neck  was  estimated  to  average  not  less  than  25,000  cubic  feet  per 
second  from  June  17  to  June  30. 

The  maximum  annual  gauge  oscillation  on  the  reach  of  river  between  Atchison, 
Kans.,  and  Lexington,  Mo.,  occurred  at  Kansas  City,  Mo.,  where  it  amounted  to  22.8 
feet.  , 
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By  your  letter  of  March  9, 1883, 1  was  placed  in  charge  of  the  Kansas  City  Division, 
and  instrncte<l  to  consolidate  it  with  Leavenworth  Division,  with  headquarters  at 
Kansas  City,  Mo. 

At  this  time  the  construction  of  revetment  near  Lexington,  Mo.,  was  in  progress 
and  a  survey  party  was  in  the  field,  completing  the  survey  of  the  reach  from  Kansas 
City  to  Lex'ii!;ctou. 

The  stAtns  of  the  work  at  Lexington,  Mo.,  at  the  time  of  the  consolidation  of  the 
two  divisiouh  was  as  follows,  viz : 

About  :^,300  linear  feet  of  upper  and  lower  bank  mat  in  separate  sections  had  been 
oonatructed,  but  only  very  little  rock  had  been  placed  on  the  mat  above  au  ordinary 
stage  of  water. 

About  900  feet  of  low-water  mat  had  also  been  eonsimcted  at  the  lower  end  of  the 
work,  but  here  the  bank  had  not  been  graded. 

The  mattress  used  at  Lexington  was  of  a  different  construction  from  that  employed 
at  Kaw  Bend,  the  meshes  in  the  former  being  larger  and  but  little  strength  being  given 
to  the  work  by  the  method  of  weaving  the  mat. 

The  low-water  mat  was  not  stakedto  the  bank,  but  in  places  the  shore-edge  had 
been  well  weighted  with  rock. 

As  the  hydraulic  grader  used  at  Lexington  had  not  proved  to  be  an  efficient  or  an 
economical  machine,  and  the  stage  of  water  was  too  high  to  grade  the  bank  properly, 
work  at  this  point  was  discontinued  about  the  latter  part  oi  March,  to  be  resumed  as 
soon  as  the  stage  of  water  would  be  more  favorable  for  working  and  a  better  grader 
would  be  available. 

The  operations  of  the  Kansas  City  Division  survey  party  were  continued  until  April 
14,  by  which  time  the  triangnlation  stations  had  been  marked  with  gas-pipe  hubs  set 
in  cement  and  the  survey  of  the  reach  completed  with  the  exception  of  taking  some 
interior  topography  of  minor  importance. 

A  reduced  map  of  this  survey  will  be  forwarded  within  a  week  from  the  date  of 
this  report. 

A  table  of  areas,  slopes,  &c.,  constructed  ftom  the  data  taken  in  this  survey 
marked  Appendix  B,  accompanies  this  report. 

Projects  for  completing  the  improvement  of  the  river  in  the  vicinity  of  Kaw 
Bend  and  Fort  Leavenworth  were  submitted  February  28, 1883,  and  approved  by 
your  letter  of  March  9,  1883. 

It  was  contemplated  in  the  first-named  project  to  complete  the  protection  works 
then  in  progress  by  revetting  13,000  linear  feet  of  bank,  involving  among  other  work, 
the  construction  of  about  1,500,000  square  feet  of  mattress.  Since  then  about 
360,000  square  feet  of  mattress,  equivalent  to  about  3,000  linear  feet  of  upper  and 
lower  bank  mattress,  have  been  woven,  and  about  55,000  square  feet  of  upper  work 
covered  with  macadam. 

According  to  the  supplementary  project  of  May  23,  to  complete  the  works  now 
nearly  finished,  there  remains  about  300,000  square  feet  of  upper  bank  work  to  be 
macadamized.  In  addition  to  this  there  will  be  about  375,000  square  feet  of  upper 
bank  mat  of  the  work  yet  to  be  constructed  according  to  the  project  of  February  28, 
to  be  macadamized. 

In  order  to  render  that  part  of  the  work  already  constructed  in  the  lower  part  oi 
the  bend  and  its  proposed  extension  down-stream  reasonably  safe,  it  will  be  neces- 
sary to  reconstruct  what  remains  of  the  old  revetment  of  1879,  for  although  this 
portion  of  the  bank  is  at  present  not  in  any  great  danger,  changes  in  the  river  above 
may,  in  the  near  future,  expose  it  to  the  action  of  the  current. 

To  complete  the  protection  of  Kaw  Bend,  therefore,  the  following  work  remains  to 
be  done,  viz : 

Completion  of  work  already  constructed  by  covering  with  macadam,  per  pro- 
ject of  May  23,  1888,  at  an  estimated  cost  of f7,715 

Ten  thousand  linear  feet  of  the  revetment  proposed  in  project  dated  Feb- 
rujiry  28,1883,  at  an  ehtimated  cost  of 38, 500 

Covering  with  macadam  375,000  square  feet  of  upper  bank  mat  of  this  work  as 
per  supplementary  project  of  May  23,  1883,  at  an  estimated  cost  of 9, 632 

Reconstructing  1,200  feet  of  the  revetment  of  1879,  at  $5.10  per  foot 6, 120 

Total i 01,967 

On  the  completion  of  the  revetment  at  Kaw  Bend  it  will  be  very  desirable  to  eb 
tablish  a  stable  regimen  for  the  river  from  Qnindaro,  Kans.,  to  Kansas  City,  Mo.  As 
a  means  to  accomplish  this  end,  it  would  appear  advisable  to  construct  works  of  cor- 
rection in  Parkville  Bend,  the  eft'ect  of  which  would  be  to  restore  the  shore-line  in 
the  lower  part  of  this  bend  to  the  position  occupied  in  1878,  and  to  move  the  crossing 
at  Qnindaro  up-stream.  It  is  believed  that  if  this  can  be  accomplished  the  main 
ehannel  of  the  river  will  follow  the  left  bank  at  Kaw  Bend. 

If  something  of  this  nature  is  not  done,  it  is  probable  that  the  bank  above  the  point 
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to  which  it  is  uow  contemplated  to  carry  the  work  will  be  exposed  to  the  action  of 
the  current)  which  wonld  necessitate  a  further  extension  of  the  revetment  up-stream. 

It  was  proposed  in  the  project  for  Rialto  Bend,  now  Fort  Leavenworth,  to  train  the 
river  by  a  system  of  longitudinal  and  cross  dikes,  beginning  at  a  point  about  a  mile 
above  the  mouth  of  Bee  Creek,  these  works  to  be  extended  down-stream  as  rapidly 
as  results  would  justify  or  circumstances  permit. 

The  objects  expected  to  be  thereby  attained  were  to  relieve  the  bank  in  Rialto  Bend 
below  Bee  Creek  from  further  erosion,  thus  preventing  the  formation  of  a  cut-off,  and 
to  restore  the  crossing  of  the  river  to  Fort  Leavenworth. 

As  this  work  could  not  be  proceeded  with  uutil  the  new  plant  was  available,  no 
operations  have  been  carried  on  at  this  point. 

Recent  surveys  show  that  considerable  erosion  has  taken  place  in  the  upper  part  of 
the  bend  during  the  late  floods,  which  may  make  it  necessary  to  modify  tne  project 
for  this  point. 

In  carrying  out  the  work  described  in  this  report,  I  have  been  assisted  in  peiformini; 
various  duties  by  Assistant  E.  C.  Shankland  as  principal  assistant  until  April  16,  1883, 
when  he  resigned  and  this  position  was  discontinued;  Assistant  R.  H.  Bacot,  in 
charge  of  Raw  Bend  subdivision ;  Assistant  E.  L.  Cooley,  in  charge  of  surveys  ;  Ajs- 
sistant  E.  F.  Hermanns,  in  charge  of  rex)orts,  accounts,  and  other  clerical  work  ;  Mr. 
D.  W.  Kinnard,  in  procuring  construction  material  and  in  conducting  special  surveys 
and  the  collection  of  physical  data. 

Since  the  consolidation  of  the  two  divisions,  Assistant  F.  W.  Tuttle  has  hadcharg'e 
of  the  Kansas  City  division  survey  work. 

All  of  these  gentlemen  have  discharged  their  duties  in  a  satisfactory  manner. 
Very  respectfully,  your  obedient  servant, 

Sam'l  H.  Yongb, 
AsnaUmt  Engineer. 

Maj.  Chas.  R.  Sutbr, 

Corps  of  Engineers f  U,  8,  A, 


SAINT  JOSEPH  DIVISION. 

REPORT  OF  MR.  D.  W.  CHURCH,  ASSISTANT  EKGIKBER. 

Engineer  Office, 
Saint  Joseph^  Mo,y  July  21,  1883. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  Missouri  River,  Saint  Joseph  division,  for  the  year  ending  June  30,  1883 : 

Previous  to  September  10  the  only  force  employed  was  that  necessary  for  the  proper 
care  of  plant  and  the  continuance  of  gauge  readings. 
^  In  compliance  with  instructions  creating  the  Saint  Joseph  division,  an  organiza- 
tion for  resuming  active  operations  was  made  about  the  middle  of  September. 

The  Saint  Joseph  division  comprises  62  miles  of  river  between  Charleston  and 
Atchison.  Its  topographical  characteristics  are  shown  on  the  accompanying  map  of 
the  low- water  survey  of  1882,  and  its  hydrographio  features  on  the  plats  of  **  cro88> 
sections  and  elements  thereof,'^  transmitted  herewith. 

Previous  to  the  present  year  the  work  done  in  the  portion  of  the  river  now  com- 
prising the  Saint  Joseph  division  was  In  the  vicinities  of  Saint  Joseph  and  AtohiBon, 
and  has  been  fully  discussed  in  the  annual  reports  on  work  at  those  points. 

The  following-named  works,  carried  on  in  accordance  with  approval  projects,  com- 
prised the  operations  of  the  present  year,  viz : 

Right-bank  revetment  above  Elwood. 

Dike  work  near  Atchison. 

Low- water  and  topographical  survey  of  division. 

These  works  wUl  be  discussed  in  the  order  named. 

ELWOOD  RBYETMBNT. 

The  destruction  of  the  Bridge  Company'^  Dikes,  Nos.  2  and  3,  during  the  flood  of 
1881,  and  the  consequent  destruction  of  a  portion  of  the  Elwood  revetment  of  1878, 
the  absence  of  the  dikes  leaving  a  portion  of  the  bank  unprotected,  has  been  men- 
tioned in  my  reports  on  the  Saint  Joseph  work  for  the  years  1881  and  1882.  The 
break  extended  irom  where  Dike  No.  2  was  washed  away  to  a  point  4, 100  feet  below. 
The  replacing  of  this  revetment  constituted  what  has  been  called  the  Elwood  revet- 
ment work. 

It  consisted  of  a  continuous  brush  mattress,  woven  in  the  usual  manner  into  a  wire- 
net  backing,  and  having  a  width  of  from  80  to  90  feet  below  the  low-water  line,  and 
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from  30  to  40  feet  on  the  graded  bank  above.  The  thickness  of  the  lower  mattress 
was  about  10  inches  and  that  on  the  upper  bank  8  inches.  Stone,  as  large  as  could 
be  conveniently  handled,  was  placed  on  the  portion  below  water  and  broken  rock  on 
the  upper  bank  to  a  line  two-thirds  the  way  up  the  grade. 

A  drawing  of  the  mattress-boat  used  accompanies  this  report. 

The  hull  was  14  feet  wide  by  72  feet  long,  the  waj^s  projectinjf  over  either  end  suffix 
cient  to  make  up  a  total  length  of  80  feet.  Extending  lengthwise  over  half  the  width 
of  the  boat  was  an  overhanging  platfonn  for  carrying  brush,  and  on  the  other  half 
were  the  inclined  ways  upon  which  the  mattress  was  made.  The  wire-netting  was 
placed  in  rolls  under  the  platform  and  passed  onto  the  ways  over  rollers  at  their 
upper  edge. 

The  wire  net  was  made  by  the  machine-twist  method,  which  is  described  in  my 
annual  report  for  1882.  The  mesh  was  diamond-shaped,  24  by  40  inches,  with  the 
longer  diagonal  running  lengthwise  the  mattress.  The  net  was  strengthened  longi- 
tndmally  every  6  feet  by  an  additional  wire.  No.  12  galvanized  wire  was  used 
thioughoQt. 

The  Atchison  pile-boat  was  fitted  up  for  use  as  a  grader.  The  boiler  was  replaced 
by  a  tubular  fire-box  boiler  of  twenty-horse  power.  The  pump  originally  on  the  boat 
was  a  Worthington  outside  plunger,  steam  cylinders  10  inches  in  diameter,  water 
plungers  5i  inches  in  diameter,  and  stroke  10  inches.  Another  pump  of  the  same  di- 
mension and  make,  transferred  from  Nebraska  City,  was  placed  on  tne  boat,  and  the 
two  used  together  through  one  hose.  The  discharge  pipes  of  the  pumps  were  at  first 
connected  by  2i-inch  gas-pipe,  from  which  the  stream  was  taken  to  the  bank  through 
a  hose  of  the  same  diameter,  but  this  arrangement  did  not  give  satisfactory  results. 
A  4-inch  hose  was  then  provided  for  carrying  the  water  from  the  boat  to  the  bank,  and 
the  two  pumps  were  connected  with  it  by  2i-inch  hose  and  a  Y  connection.  The  hose 
was  earned  to  the  bank  by  the  derrick  beam,  from  which  it  was  suspended  by  straps. 
The  stream  was  directed  by  means  of  a  lever  attached  to  the  nozzle,  and  this  arrange- 
ment, working  on  a  universal  joint,  was  supported  by  a  small  movable  stand.  Tne 
manner  of  using  the  stream  was  about  the  same  as  on  the  Bonton  Revetment  in  1881, 
it  being  directed  against  the  bank  from  a  point  about  half  way  up  the  grade.  The 
size  of  the  nozzle  which  gave  the  best  results  was  li  inches.  The  bank  was  graded 
to  a  slope  of  2i  on  1,  and  a  3-foot  breast  was  left  at  the  top  to  be  thrown  over  the 
high-water  protection  after  the  completion  of  the  latter.  The  grading  was  mainly 
done  ahead  of  the  mattress-boat. 

For  2,630  feet,  measuring  from  the  upper  end,  the  high- water  protection  was  made 
after  the  under- water  work  had  been  completed ;  but  on  the  remainder,  the  two  were 
carried  along  together.  The  wire -net  backing  was  dispensed  with  on  the  upper  bank 
work,  except  for  a  narrow  width  along  the  foot  of  the  grade. 

The  revetment  work  was  stooped  December  2  by  running  ice.  It  was,  however^ 
continued  during  the  winter,  wnenever  the  weather  would  permit,  in  order  to  leave 
as  little  unprotected  bank  as  possible  at  the  time  the  ice  would  run  out  in  the  spring. 
The  work  was  completed  May  5. 

The  brush  used  was  willow,  cut  from  the  south  side  of  the  Elwood  bottom  and  de- 
firered  by  teams ;  0.47  cords,  per  linear  foot,  was  used  in  the  portion  of  mattresa 
Qoder  water,  and  0.28  cords  on  the  upper  bank. 

A  portion  of  the  rock  was  taken  from  the  points  of  the  old  dikes  which  were  exposed 
at  low  water,  and  the  remainder  was  purchased  in  the  quarry  at  Wathena  and  deliv- 
ered by  teams.  The  amount  used,  per  linear  foot,  was  677  pounds  for  the  nnder-water 
work  and  450  pounds  on  the  upper  bank.  The  cost  of  the  revetment  was  $2.98  per 
linear  foot. 

Three  views  were  taken  showing  the  method  of  construction,  and  are  transmitted 
herewith. 

ATCHI80K  DIKE  WORK. 

The  objects  to  be  accomplished  by  the  Atchison  work  were  the  rectification  of  the 
channel  above  the  bridge  so  as  to  bring  it  under  the  draw-span  at  right  angles  and 
the  closing  of  the  chute  behind  Atchison  Island. 

The  project  for  channel  rectification  contemplated  the  construction  of  a  main-line 
dike  4,000  feet  long,  about  on  the  line  of  the  dikes  constructed  in  1882  by  Assistant  6.  T. 
Kelles,  and  such  cross-dikes  as  were  found  to  be  necessary  to  reinforce  the  main  line 
and  build  out  the  left  bank. 

On  account  of  delay  in  the  arrival  of  pile-boats  and  other  plant  transferred  from 
8ioQx  City  and  Omaha,  the  extraordinary  stage  of  the  river  during  the  time  that  the 
^ork  was  being  done,  and  changes  in  it«  condition  previous  to  commencing,  it  waa 
tband  impossible  to  prosecute  the  work  in  the  manner  proposed. 

The  Sioux  City  plant,  including  one  pile-boat,  together  with  the  Omaha  pile-boat, 
arrived  May  12,  and  the  repairs  and  alt-erations  necessary  before  beginning  dike  work 
irere  at  once  commenced. 

For  convenience  the  pile-boats  were  numbered  as  follows,  viz :  The  Saint  Joseph 
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boat,  previously  used  as  a  grader,  No.  1 ;  the  Sioux  City  boat,  No.  2 ;  and  the  Omaha 
boat,  No.  3. 

The  length  of  No.  1,  as  used  for  grading,  was  increased  by  joining  with  it  another 
boat  in  such  a  manner  as  to  practically  make  one  continuous  hull  96  feet  long*.  The 
second  boat  carried  the  derrick  and  a  pile  platform  IH  feet  high.  The  method  of 
handling  the  pile  and  the  application  of  the  jet  was  that  generally  adopted,  along 
the  river  last  season.  Nos.  2  and  3  have  already  been  described  in  connection  with  the 
works  at  Sioux  City  and  Omaha  in  1882.  The  machinery  and  derricks  on  both  these 
boats  were  set  up  after  arriving  at  Saint  Joseph,  and  on  No.  2  there  was  placed  an 
additional  upright  boiler  similar  to  the  one  already  on  the  boat. 

In  addition  to  the  above  preparations  quarter  boats  were  provided  for  the  accom- 
modation of  the  construction  force. 

On  May  23  pile  sinking  was  conmienced  on  the  main  line  dike  as  at  first  laid  down 
in  the  project.  Two  lines  of  piles  were  sunk,  10  feet  apart,  with  piles  the  same  dis- 
tance apart  in  the  row.  Longitudinal  and  transverse  waling  was  put  on  with  five- 
eigbth-inch  drift  bolts.  It  was  the  intention  to  add  a  third  une  of  piles  and  protect 
the  dike  against  scour  with  a  mattress-sill  and  foot-mats  had  not  the  extension  of  the 
i&rst  two  rows  been  found  impossible. 

The  river  rose  rapidly  from  the  time  of  beginning  the  work  and  soon  reached  the 
stage  of  ordinary  high  water,  producing  a  rapid  cutting  in  the  pocket  a  short  distance 
above  the  dike.  Tbe  fourth  day  after  starting,  the  boats  were  sinking  piles  in  20  feet 
of  water.  The  current  was  so  strong  that  it  was  almost  impossible  to  accomplish  any- 
thing, and  there  was  little  prospect  that  the  dike  could  be  maintained,  even  if  it  were 
possible  to  continue  it.    This  part  of  the  project  was  therefore  abandoned. 

The  river  was  then  so  high  that  there  was  no  point  within  proper  limits  where 
a  new  main  dike  could  be  started  without  reaching  water  too  deep  for  pile-sinking  in 
a  very  short  time,  and  it  was  therefore  decided  to  proceed  with  the  construction  of 
cross^dikes  until  the  river  should  reach  a  lower  stage. 

Cross-dikes  B,  A,  and  C,  shown  on  the  map,  were  constructed  in  the  order  named, 
each  being  extended  as  far  as  the  depth  of  water  and  current  would  permit.  Dikes 
A  and  B  consisted  of  three  rows  of  piles,  12  feet  apart  each  way,  braced  longitudinally 
aud  transversely  the  same  as  in  the  main  line  dike  above  described. 

A  wire  net,  40  feet  wide  and  having  a  mesh  of  1  square  foot  area,  was  hung  on  the 
upper  side  of  each  of  these  dikes.  Dike  C  consisted  of  a  single  row  of  piles,  with 
longitudinal  waling  and  wire  net.  Cross-dikes  A  and  B  were  run  nearly  at  right 
angles  to  the  current,  and  could  not  be  extended  beyond  a  distance  of  about  600  feet  from 
shore,  as  the  current  then  became  so  strong  as  to  make  it  impossible  to  move  the  pile- 
boats  along  the  dikes.  Slant-dikes  were  then  started  from  each  of  these  dikes,  from 
points  about  300  feet  from  shore,  with  the  intention  of  extending  them  out  to  the  pro- 
posed main  line.  The  outer  ends  of  the  cross-dikes  were,  however,  scoured  off,  and 
the  water  soon  became  so  deep  that  the  Hiants  could  not  be  extended. 

A  rapid  fill  took  place  after  tbe  screen  was  put  on  these  dikes,  and  the  channel  was 
shifted  nearly  to  the  point  desired.  Tbere  was  an  accumulation  of  drift  against  dike 
A,  which  eventually  carried  it  out,  and  the  loss  of  the  work  below  was  threatened 
unless  the  stream  could  be  diverted  at  the  upper  end.  The  dike  shown  on  the  map  as 
**  Training-dike  "  was  then  started  from  the  shore-bar  formed  by  the  work  of  1882, 

As  far  as  completed  this  dike  was  in  every  way  the  same  as  the  main  line  dike  at 
first  proposed,  with  three  rows  of  piles,  mattress-sill,  45  feet  wide,  and  foot-mat. 

Between  %une  16  and  19  the  river  rose  4  feet  very  suddenly  on  account  of  local 
rains.  The  shore  bar,  from  which  the  training-dike  was  started,  was  covered,  aud  a 
rapid  scour  set  in,  carrying  out  about  150  feet  of  the  dike  at  its  upper  end,  and  form- 
ing a  deep  channel  alon^  shore,  which  threatened  to  destroy  the  work  below.  The 
small  portion  of  the  main  line  dike  constructed  at  beginning  work  and  that  remain- 
ing of  the  dike  of  1882  were  carried  out  by  this  rise.  The  three  pile-boats  were  at 
once  set  at  work  to  connect  the  training  dike  with  the  high  bank.  The  shore  chan- 
nel was  not  fully  closed  until  Training- dike  B,  and  a  new  Cross-dike  A,  had  been  con- 
structed.   The  latter  dikes  weresimiuir  in  every  respect  to  the  original  Cross-dike  A. 

Operations  at  Atchison  were  suspended  June  30.  As  a  result  of  the  work,  a  high 
bar  was  formed  from  the  head  of  the  training-dike  to  a  considerable  distance  below 
Dike  C,  and  extending  to  the  outer  ends  of  the  cross-dikes.  It  is  impossible  to  tell, 
at  the  present  stage  of  the  river,  how  far  out  this  bar  will  extend  at  low  water,  but 
in  any  event  the  training-dike  should  be  extended  another  season,  and  the  shore  bar 
carried  out  to  that  line  at  as  near  its  present  height  as  possible. 

The  plan  for  closing  the  chute  was  to  repair  the  dikes  constructed  in  1882  where 
possible,  and  to  add  a  sufficient  number  at  convenient  intervals  to  take  up  the  total 
tall  of  the  chute  without  allowing  enough  to  accumulate  at  any  one  dike  to  destroy 
it,  the  dike  at  the  head  to  be  strong  enough  to  keep  out  the  drift,  and  the  others  to 
be  of  lighter  construction.  It  was  the  intention  to  use  tripods  in  this  work,  but,  as 
high  water  came  on  several  weeks  earlier  than  usual,  their  construction  was  impos- 
flible  with  the  plant  available.    The  emergencies  constantly  arising  at  the  work  on 
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tb^  Missouri  side  made  it  impossible  to  spare  the  pile-boat  for  use  in  the  chute,  and 
consequently  only  one  dike  was  constructed. 

This  waa  located  near  the  lower  end  of  the  chute,  as  shown  on  the  map.  The  piles 
▼ere  driven  every  10  feet  in  two  rows  15  feet  a  part,  and  were  protected  by  a  heavy 
mattress-sill.  Notwithstanding  the  fact  that  the  dike  was  broken  through  near  the 
middle  and  about  100  feet  carried  out,  the  effect  has  been  to  materially  reduce  the 
cross-section  of  the  chute  and  raise  its  bed. 

SUBVETS. 

The  general  survey  of  the  division  and  discharge  observations  taken  at  Atchison 
comprise  the  principal  survey  work  of  the  year. 

The  survey  of  the  division  consists  in  establishing  a  system  of  triangulation,  rnn- 
nins  out-shore  and  bar  lines,  sounding  cross-sections  every  half  mile,  establishing 
level  benches  and  taking  slope  at  each  cross-section,  and  in  locating  the  blu£f  lines 
and  all  interior  topograpny.  The  slope  was  taken  in  two  days  with  the  floating  slope- 
rod  described  in  my  annual  report  for  1881.  By  this  means  the  elevation  of  the  water- 
sarface  was  taken  in  the  channel  instead  of  at  shore. 

The  shore  line  and  hydrographic  work  was  done  at  low  water  between  October  7 
and  November  '24,  and  the  interior  work  between  the  latter  date  and  April  21. 

Such  triangnlation  points  as  were  in  a  permanent  location  were  then  replaced  by  gas- 

)ipe  hubs,  and  permanent  cross-sections  were  established  every  half  mile.    The  work 

one  in  making  the  above  survey  was  as  follows,  viz : 

Triangnlation  points  established 135 

Stadia  line  run miles..  370 

Levels  run ^ miles..     94 

CroBS-seotions  sounded 127 

Level  benches  established 233 

Triangnlation  points  made  permanent 39 

Permanent  cross-sections  established 117 

Fifty-three  discharge  observations  were  made  at  Atchison  after  July  1,  1882,  com- 
pleting a  series  of  sixty-seven  taken  between  June  7  and  November  29. 

A  tanulation  of  these  observations,  together  with  a  map  showing  location  of  ranges 
and  plats  of  individual  discharges,  accompany  this  report.  Double  floats  were  run 
over  three  rauges  250  feet  apart,  and  soundings  were  made  after  each  float. 

The  sections  were  also  souudeid  each  day  before  running  floats.  The  telegraph  was 
used  in  signaling. 

In  computing  the  discharges  the  middle  cross-section  and  transverse  velocity  curves 
were  platted,  and  by  taking  the  product  of  velocity  and  depth  at  each  50  feet  of 
width  the  transverse  curve  of  discharge  was  deterraiued. 

The  discharge  was  then  measured  from  this  curve  by  the  planimeter.  The  datum 
areas  in  the  tables  were  measured  below  the  elevation  of  the  highest  water,  691.6  feet 
on  the  gauge,  which  occurred  July  3.  The  zero  of  the  gauge  used  is  322.656  feet  be- 
low the  Saint  Louis  directrix. 

The  accompanying  curve  of  variation  of  discharge  with  gauge  was  worked  up  by 
Mr.  James  A.  Siddon,  of  your  office. 

The  office  work  of  the  survey  party  was  as  follows,  viz : 

Platting  general  survey  of  division. 

Computing  sixty-seven  discharges  taken  at  At-chison. 

Computing  five  discharges  taken  at  Saint  Joseph  in  1878. 

Reducing  and  platting  notes  of  one  hundred  and  fifty-one  cross-sections  sounded  in 
the  vicinity  of  Saint  Joseph  between  1875  and  .Tune  30,  1882. 

Reducing  and  platting  notes  of  one  hundred  and  five  cross-sections  sounded  on 
Saint  Joseph  division  in  1882. 

Recordiug  and  platting  gauge  readings. 

The  following  maps  and  drawings  are  transmitted  herewith,  viz : 

Tracing  of  map  oi  Saint  Joseph  division,  low- water  survey  of  1862-^83. 

Map  showing  location  and  extent  of  improvement  works  in  the  vicinity  of  Saint 
Joseph. 

Map  showing  location  and  extent  of  improvement  works  in  the  vicinity  of  Atchi- 
son, Kans. 

One  sheet  of  cross-sections  referring  to  dike  work  at  Atchison. 

Tabulation  of  discharge  observations  made  at  Atchison  in  1882,  with  map  showing 
location  of  sections  and  discharge  curves— 4  sheets.  Plats  of  individual  discharges 
taken  at  Atchison — 55  sheets. 

Tabulation  of  discharge  observations  made  at  Saint  Joseph  in  1878,  with  plats  of 
individual  discharges— 2  sheets. 

Plats  of  one  hundred  and  fifty-one  cross-sections  taken  in  the  vicinity  of  Saint  Jo- 
^ph  between  the  years  1875  and  1882,  and  one  hundred  and  five  taken  on  Saint 
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Joseph  division  in  1882,  together  with  maps  showing  their  location  i 
area,  &c. — 48  sheets. 

Sketch  of  slope-tioat. 

Sketch  of  mattress-boat  used  in  188^'83. 

One  dozen  copies  each  of  three  views  showing  Elwood  revetment 

The  works  carried  on  during  the  year  were  under  the  immediate  < 
lowing-named  assistant  engineers : 

The  Elwood  revetment,  under  Mr.  T.  C.  Bradley ;  Atchison  dike 
C.  F.  Potter,  and  surveys  previous  to  February  1,  under  Mr.  W. 
later  under  Mr.  B.  V.  Simpson. 

I  have  the  honor  to  be,  major,  very  respectfully,  your  obedient  se 

D.  W 

Maj.  Charles  R.  Suter, 

Corps  of  Efigineere,  U,  S,  A. 


U4. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  SAINT  CHARLE 

No  special  appropriation  was  made  for  the  continaanc 
bat  an  allotment  from  the  general  appropriation  having  be 
operations  have  been  in  progress,  which  will  be  descril 
head  of  ''Improving  Missoari  River  from  its  mouth  to  Si 

Money  statement. 

July  1, 1882,  amount  available 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outsta 
liabilities  July  1,  1882 


U5. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  CEDAR  CITY, 

No  appropriation  having  been  made  for  this  locality,  j 
sity  for  farther  work  not  being  urgent,  the  plant  was 
Saint  Charles,  and  all  operations  suspended; 

Money  statement. 

July  1, 1882,  amount  available 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outsta 
liabilities  July  1, 1882 


U6. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  GLASGOW.  1 

No  special  appropriation  was  made  for  the  continuance 
but  an  allotment  from  the  general  appropriation  having  be 
operations  have  been  in  progress,  which  will  be  described  1 
of  "Improving  Missouri  River  from  its  mouth  to  Sioux  C 

Money  statement. 

July  1, 1882,  amount  available 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outsta 
liabilities  July  1,  1882 
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IMPROVEMENT  OF  MISSOURI  RIVER  AT  LEXINGTON,  MISSOURI. 

iNTo  special  appropriation  was  made  for  this  work,  which  was,  however, 
imbraced  in  the  general  project,  and  will  be  described  nnder  the  head 
^  *'  Improving  Missouri  River  from  its  mouth  to  Sioux  City.'^ 

Money  statement. 

luly  1,  l?d2,  amount  available $71  36 

nly  1,  1883,  amount  expended  during  iiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 71  36 


U8. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  KANSAS  CITY,  MISSOURI. 

IN'o  special  appropriation  was  made  for  this  work,  which  was,  how- 
ever, embraced  in  the  general  project,  and  will  be  described  under  the 
liead  of  "  Improving  Missouri  Kiver  from  its  mouth  to  Sioux  City.'' 

Money  statement. 

nly  1,  1^82,  amount  available J51  27 

faly  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
I    liabilities  July  1, 1882 51  27 


U9. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  FORT  LEAVENWORTH,  KANSAS. 

'  No  special  appropriation  was  made  for  this  work,  which  was,  how- 
lever,  embraced  in  the  general  project,  and  will  be  described  under  the 
Ihead  of  "Improving  Missouri  River  from  its  month  to  Sioux  City.^ 

Money  statement. 

July  1,  1882,  amoumt  available $39  06 

July  1,  188:),  amount  expended  during  fiscal  year,  exclusive  of  outstandiug 
liabilities  July  1,  1882 39  06 


U  ID. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  ATCHISON,  KANSAS. 

No  special  appropriation  was  made  for  this  work,  which  was,  however, 
embraced  in  the  general  project,  and  will  be  described  under  the  head 
of  **  Improving  Missouri  River  from  its  mouth  to  Sioux  City.'' 

Money  statement. 

July  1,  1882,  amount  available $4, 1--7  14 

July  1. 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 4,187  14 

5455— E  83 84 
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U  H. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  SAINT  JOSEPH.  MISSOUR 

No  special  appropriation  was  made  for  this  work,  which  was,  ha  we 
embraced  in  the  general  project,  and  will  be  described  under  the  t 
of  "  Improving  Missouri  River  from  its  mouth  to  Sioux  City." 

Money  statement. 

July  1,  1882,  amount  available $1 ,  O: 

July  1, 1883,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 
liabilities  July  1,  1882 * 1,05 


U  12. 


IMPROVEMENT  OF  MISSOURI  RIVER  AT  BROVVNVILLE,  NEBRASKA 

No  special  appropriation  having  been  made  for  this  place,  antZ 
importance  of  the  work  not  being  deemed  sufficiently  great  to  jusi 
an  allotment  from  the  general  appropriation,  it  was  closed  up  and 
property  transferred  to  Saint  Joseph. 


Money  statement. 


$43: 


July  1,  1882,  amoitnt  available 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 4X: 


U  13. 

IMPROVEMENT  OF  MISSOURI  RIVER,  AT  EASTPORT,  IOWA,  AND  NEBRA« 

CITY,  NEBRASKA. 

No  special  appropriation  was  made  for  the  continuance  of  this  woi 
but  an  allotment  from  the  general  appropriation  having  been  authorize 
operations  have  been  in  progress  which  will  be  described  under  t 
head  of  "  Improving  Missouri  River  from  its  mouth  to  Sioux  City/' 

Money  statement. 

July  1,  1882,  amount  available 1 $826 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 826 


U  14. 

IMPROVEMENT  OF  MISSOURI   RIVER  AT  PLATTSMOUTH,  NEBRASKA. 

No  special  appropriation  having  been  made  for  this  place,  and  tl 
importance  of  the  work  not  being  deemed  sufficiently  great  to  justii 
an  allotment  from  the  general  appropriation,  it  was  closed  up  and  tl 
property  transferred  to  Nebraska  City,  Nebr. 
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Money  statement 

July  1,  18^2,  amount  available $1,461  19 

July  1,  18^,  aiuoaut  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  I,  I«d2 1,461  19 


U  15. 

IMPROVEMENT  OF   MISSOURI   RIVER  AT  COUNCIL  BLUFFS,  IOWA,  AND 

OMAHA,  NEBRASKA. 

Xo  special  appropriatiou  was  made  for  the  continuance  of  this  work, 
bat  an  allotment  from  the  general  appropriation  having  been  author- 
ized, operations  have  been  in  progress  which  will  be  described  under 
the  head  of  "Improving  Missouri  River  from  its  mouth  to  Sioux  City." 

Money  statement. 

July  1,  1882,  amount  available $9, 563  95 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
.     liabilities  July  1,  1882 9,563  95 


U  i6. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  SIOUX  CITY,  IOWA. 

No  special  appropriation  was  made  for  the  continuance  of  this  work, 
but  an  allotment  from  the  general  appropriation  having  been  author- 
ized, operations  have  been  in  progress  which  will  be  described  under 
the  head  of  "Improving  Missouri  River  from  its  mouth  to  Sioux  City." 

Money  statement, 

July  1,  1882,  amount  available $481  92 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 481  92 


U  17. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  VERMILLION,  DAKOTA. 

At  the  date  of  my  last  annual  report  a  pile  dike  8,000  feet  in  length 
had  been  constructed  at  a  point  about  14  miles  above  Vermillion,  on 
the  right  bank  of  the  river.  This  work  accomplished  some  very  satis- 
factory results,  bat,  having  been  extended  more  rapidly  than  fill  behind 
it  could  take  place,  the  lower  end  required  frequent  repairs  during  the 
season.  Operations  were  suspended  in  August  on  account  of  low  water, 
and  on  October  12  the  charge  of  the  work  was  by  your  order  turned 
over  to  Capt.  Edward  Maguire,  Corps  of  Engineers,  United  States  Army. 

Money  statement 

July  1,  1882,  amount  available $4,511  81 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1882 4,495  67 

October  12,  1882,  amount  transferred  to  Capt.  Edward  Maguire,  Corps  of 
Engineers v 16  14 
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U  l8. 

SURVEY  OF  THE  MISSOURI  RIVER  FROM  ITS  MOUTH  TO  FORT  BENTON, 

MONTANA. 

The  late  date  at  which  the  appropriation  was  made  available  did  not 
permit  parties'  taking  the  field  before  the  mouth  of  September.  By  the 
close  of  the  season  the  survey  was  extended  from  Fort  Randall  to 
Pierre,  a  distance  of  192  miles.    The  results  have  been  nearly  platt^. 

During  the  year  the  maps  of  the  river,  scale  1  mile  to  the  inch,  from 
the  mouth  to  Fort  Kandall  have  been  imblished,  and  it  is  expected  to 
publish  the  remaining  seven  sheets  to  Pierre  as  soon  as  reduced. 

The  balance  remaining  has  not  been  sufficient  to  warrant  sending^  a 
party  into  the  field  this  season,  as  the  expense  of  organizing  and  send- 
ing a  party  so  far  would  be  out  of  all  proportion  to  the  results  accom- 
plished in  a  short  season's  work.  Hence  the  prosecution  of  this  im- 
portant work  will  be  deferred  until  sufficient  funds  are  available  to 
maintain  a  field  party  throughout  the  season. 

Should  money  be  available  to  resume  the  survey  early  next  spring, 
so  as  to  utilize  the  entire  working  season,  at  least  500  miles  could  be 
covered  at  a  cost  of  $50,000,  and  this  amount  is  demanded  by  the  in- 
terests of  economy. 

This  work  was  in  charge  of  Assistant  D.  W.  Wellman,  whose  report 
is  appended. 

Money  statement 

Jaly  1,  1882,  amount  available $346  01 

Amount  appropriated  by  act  passed  August  2,  1882 40,000  00 

40,346  01 
July  1,  1883,  amount  expended  duriug  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 21,733  97 

July  1,  1883,  amount  available 15,612  04 

Amount  (estimated)  required  for  completion  of  existing  project 65, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  50, 000  00 


BKPORT  OF  MR.  D.   W.   WELLMAN,  ASSISTANT  ENGINEER. 

Saint  Louis,  Mo.,  Jufit  30,  1883. 

Major  :  I  have  the  honor  to  submit  herewith  the  following  report  of  progress  on 
the  survey  of  the  Missouri  River  from  its  mouth  to  Fort  Benton,  Montana,  for  the 
year  ending  June  30,  1883: 

At  the  date  of  my  last  annual  report  no  appropriation  for  the  ensuing  year  had  been 
made,  and  the  funds  applicable  to  the  work  were  practically  exhaust^. 

On  July  25  three  of  the  assistants,  for  want  of  money  to  pay  them,  were  discharged, 
and  the  remaining  one  on  July  31.  The  three,  however,  continued  on  working  with- 
out pay  until  August  10,  when  a  new  appropriation  was  made  available,  and  the  dis- 
charged assistants  were  again  employed. 

As  soon  as  practicable  after  that  date  (August  10)  some  necessary  repairs  were 
made  to  the  steamer  Missouri,  and  a  field  party  organized.  On  the  26th  of  the  month 
the  party  left  Sioux  City  on  board  the  steamer  for  the  point  of  commencement  of  the 
season's  field-work,  which  point  was  not  definitely  decided  on  at  the  time  of  starting. 
It  was  thought  that  Hbove  Fort  Kandall,  the  highest  point  to  which  the  survey  hi^ 
then  been  carried,  work  could  not  be  prosecuted  later  than  November  1  without  dan- 
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ger  of  being  caught  in  the  ice.  This,  deducting  the  time  required  to  go  and  come, 
would  leave  lees  than  two  months  for  actual  field-work.  The  distance  to  Fort  Pierre 
had  been  estimated  at  209  miles.  On  the  way  up,  however,  a  sketch  of  the  river  above 
Fort  Randall  was  made—distances  from  point  to  point  b«ang  estimated— by  which  the 
distance  from  Fort  Randall  to  Fort  Pierre  was  estimated  at  186  miles.  One  hundred 
miles  per  month  being  taken  as  the  average  monthly  progress  of  the  survey,  Fort 
Pierre  waa  accordingly  decided  on  as  the  starting  point,  and  work  was  begun  at  that 

Slace  on  September  5,  the  party  having  arrived  at  the  place  at  11  o^clock  of  that 
ay. 

The  weather  proved  very  favorable,  and  somewhat  more  rapid  progress  was  made 
than  was  anticipated.  On  September  29  the  survey  had  reached  Chambeilain,  Dak., 
a  distance  by  the  shore-line  measurements  of  102  miles,  and  on  the  2l8t  of  October 
connection  was  made  with  the  work  of  the  previous  year  at  Fort  Randall. 

The  total  distance,  as  measured  along  the  shore-lines,  from  Fort  Randall  to  the  town 
of  Pierre,  which  is  on  the  east  side  of  the  river  and  nearly  opposite  the  town  of  Fort 
Pierre,  is  192  milej*. 

At  Fort  Randall  two  assistants  and  two  men  were  detached  to  obtain  additional 
topography  needed  to  complete  the  outline  of  the  valley  between  that  point  and 
Sioux  City.    This  party  finished  their  field-work  November  2. 

Leaving  Fort  Randall  with  the  steamer  on  the  afternoon  of  October  21,  and  arriv- 
ing at  Sioux  City  on  the  24th,  the  party,  excepting  two  assistants,  clerk  and  watch- 
man on  the  steamer,  were  discharged,  and  the  steamer  hauled  out  on  the  Nebraska 
side  of  the  river  and  blocked  up  ready  for  the  repairs,  the  nature  of  which  were  in- 
dicated in  my  letter  from  Chamberlain,  Dak.,  of  September  29,  lf?y2. 

The  organization  of  the  party  for  the  season  was  as  follows,  being  similar  to  that  of 
the  year  previous : 

One  triangulation  party,  consisting  of  one  assistant  in  charge,  three  aHsistant  en- 
gineers (one  to  assist  in  locating  triangles  and  two  to  read  angles),  four  axmen,  and 
two  boatmen. 

Two  shore  parties,  each  consisting  of  one  assistant  engineer,  one  rodman,  two  flag- 
men, one  axman,  and  one  boatman. 

One  island  party,  consisting  of  one  assistant  engineer,  two  rodmen,  two  flagmen, 
one  axman,  and  two  boatmen. 

Two  level  parties,  each  consisting  of  two  assistant  engineers,  two  rodmen,  one  ax- 
man, and  two  boatmen. 

One  sounding  party,  consisting  of  one  assistant  engineer,  two  leadsmen,  and  four 
boatmen. 

One  compassman,  for  topographical  work  on  both  shores. 

On  board  the  steamer  were:  Assistant  engineer  in  charge  survey,  one  clerk,  one 
computer,  one  pilot,  one  engineer,  one  mate,  one  carpenter,  one  fireman,  one  watchman, 
two  cooks,  one  helper,  four  deck-hands,  two  extra  men,  three  waiters,  one  laundress. 

Total  number  in  party,  seventy-four. 

The  work  waa  carried  on  in  a  similar  manner  to  that  of  1881,  except  that  this  season 
one  compassman  was  employed  to  locate  bluff  lines  and  outlines  of  timber  and  other 
top 'graphical  features  when  such  were  out  of  reach  of  the  shore  parties.  This  work 
was  done  by  the  compassman  alone,  taking  bearings  with  a  small  compass  and  pacing 
for  distances.  Although  necessarily  rough,  it  was  thought  that  the  topography  thus 
obtained  would  be  substantially  correct,  and  enable  a  fairly  complete  outline  of  the 
valley  of  the  river  to  be  shown  on  the  maps.  The  result,  however,  has  been  somewhat 
disappointing.  The  distances  shown  in  the  notes  are  found  to  be  in  some  localities 
from  30  to  50  per  cent,  too  short,  and  but  for  the  frequent  connections  with  the  shore 
and  other  lines  this  work  would  be  of  little  value.  By  the  aid  of  the  connections, 
however,  it  is  believed  that  an  approximately  correct  delineation  of  the  bluff  line  has 
been  obtained. 

The  discrepancies  noticed  are^  probably  due  to  the  fact  that  the  compassman,  having 
to  work  on  both  sides  of  the  river,  and  some  days  to  traverse  10  or  12  miles  of  distance, 
much  of  the  ground  being  very  rough,  was  not  always  able  to  give  to  the  details  the 
time  and  care  actually  needed.  Some  work  done  in  the  same  manner  by  two  of  the 
assistants  below  Fort  Randall,  one  on  each  side  of  the  river,  proved  quite  correct  and 
satisfactory. 

About  five  days  were  lost  on  account  of  stormy  weather,  leaving  thirty-six  days  on 
which  work  was  done,  and  showing  an  average  daily  progress  of  over  5.3  miles. 

As  the  river  banks  were  quite  free  from  brush  or  woods,  this  daily  average  could 
have  been  considerably  increased,  but  for  the  difficulty  that  was  found  in  keeping  the 
triangulation  work  far  enough  in  advance  to  at  all  times  aflbrd  to  the  topographical 
parties  such  checks  on  their  bearings  and  distances  as  are  necessary  to  enable  them 
to  proceed  with  confidence.  The  consequence  was  that  they  were  obliged  frequently 
to  resort  to  expedients  to  obtain  checks,  which  involved  the  loss  of  more  or  less  time. 

This  difficulty  arose  from  the  fact  that  this  season,  the  valley  being  found  of  less 
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and  more  uniform  width  than  below,  and  in  order  to  give  the  triangulation  work 
more  permanency  than  had  hitherto  been  attained,  the  triangulation  stations  were 
kept  principally  on  the  bluffs.  This  not  only  on  account  of  the  width  from  blaff  to 
bluff,  but  the  peculiar  conformation  of  the  hills  necessitated  a  system  of  much  larger 
triangles  than  formerly  and  scattered  the  triangulation  party  when  working  to  the 
best  advantage,  to  such  an  extent  that  frequently  it  was  impossible  to  gather  them 
up  at  night  aud  get  them  and  the  topographical  parties  together,  without  taking  some 
of  them  from  their  work  so  early  in  the  day  as  to  cause  them  to  lose  valuable  time. 

Another  source  of  delay  to  the  triangulation  work  i{t  the  liability  of  an  observer  to 
have  to  wait  a  half  or  even  a  whole  day  or  more  to  ^et  a  sight  to  a  flag  that  may  be 
obscured  by  fog  or  the  haze,  so  common  in  that  region  in  the  low- water  season;  or 
the  position  of  which  may  be  rendered  uncertain  by  the  frequent  quivering  motion 
in  the  atmosphere. 

The  topographical  parties  in  the  mean  time,  having  shorter  sights,  experience  no 
such  difficulty,  and  are  able  to  proceed  with  tisual  speed,  and  thus  may  even  run 
ahead  of  the  triangulation.  In  this  way  errors  made  in  the  topographical  work  are 
liable  not  to  be  discovered  until  the  parties  are  too  far  away  to  permit  of  the  work 
bein^  re-examined  on  the  grpnnd.  The  result  is,  that  for  the  last  season's  work  the 
revision  and  correction  of  these  notes  has  been  a  long  and  vexatious  ta«k.  I  recom- 
mend, therefore,  that  in  future,  in  order  to  guard  against  the  contingencies  above 
mentioned,  facilities  be  afforded  the  triangulation  party  for  going  ahead  independ- 
ently, and  feel  assured  that  the  greater  rate  of  progress  that  may  be  attained  and 
the  better  quality  of  the  topographical  work  will  more  than  compensate  ibr  the  small 
outlay  necessary  to  carry  out  the  suggestion. 

The  triangulation  work  of  the  past  season  is  of  a  more  permanent  character  than 
heretofore,  and  of  excellent  quality,  considering  the  rapidity  with  which  the  work  had 
to  be  prosecuted.  Most  of  the  stations  in  the  main  system  are  on  the  bluff  proper,  and 
all  of  them  out  of  danger  from  caving  banks.  Prime-numbered  stations  were  planted 
along  the  shores  at  suitable  distances,  as  checking  points  for  the  topographical  parties. 
All  of  the  main  stations  are  marked  by  a  pit,  about  1^  feet  deep,  and  mound  of  earth 
or  stones,  or  referred  by  bearing  and  distance  to  nail-heads  in  trees  or  other  permanent 
objects,  80  that  most  of  them  can  probably  be  found  for  several  years  to  come. 

A  piece  of  l^-inch  gas-pipe  2  feet  in  length,  the  top  even  with  the  surface  of  the 
ground,  marks  the  angle  point. 

Great  care  in  reading  the  angles  was  insisted  on,  as  the  following  extract  from  the 
instructions  to  observers,  prepared  by  Assistant  Hart  Vance,  in  charge  of  ti  iangulation 
work,  will  show : 

**  Of  every  essential  angle  in  the  system  a  cumulative  series  of  at  least  three  read- 
ings will  betaken,  and  when  there  is  a  material  difference  between  any  of  the  stations 
forming  an  angle  the  telescope  will  be  reversed  and  another  series  read,  the  mean 
result  being  considered  the  measure  determined. 

**  Each  setting  in  these  series  will  be  carefully  observed  and  recorded,  and  if  the 
readings  disagree,  the  series  will  be  continued  or  the  plates  reset  and  a  new  series 
taken,  until  the  observer  is  assured  of  the  accuracy  of  the  result  to  within  ten  inches. 

'^ These  angles  should  be  observed  and  recorded  in  order,  beginning  with  that 
farthest  up-stream  and  working  successively  to  the  last  one  down-stream.  When  this 
is  done  the  total  angle  between  the  extreme  points  observed  will  be  taken  in  the  man- 
ner already  prescribed  for  essential  angles.  Then  if  the  fourth  flag  in  any  quadri- 
lateral be  visible,  the  angle  between  that  and  each  of  the  other  two  will  be  read  and 
recorded  as  directed  in  the  case  of  essential  angles. 

'*  When  satisfled  of  the  accuracy  of  his  readmg,  the  assistant  observing  one  angle 
in  a  triangle  will  signal  it  (see  signals)  to  the  opposite  assistant,  who  will  add  the 
three  angles  and  signal  back  *  all  right,'  if  the  sum  differs  less  than  20  seconds  from 
180  degrees,  or  *  repeat '  if  the  difference  be  20  seconds  or  more. 

'^  Wnen  the  triangles  have  been  as  far  as  possible  checked  in  this  manner,  course's 
to  all  flags  observed  will  be  calculated  and  recorded  in  the  note-books  and  conspicu- 
ously on  the  station.'' 

A  line  of  careful  levels  was  run  along  the  right  bank,  permanent  bench-marks  estab- 
lished, and  elevations  of  the  bank  and  water  surface  taken  every  1,000  to  1,500  feet. 
No  hard  rock  in  place  was  found  n<*ar  the  river,  consequently  most  of  the  bench-marks 
had  to  be  made  on  roots  and  bodies  of  trees ;  nine  were  made  on  large  granite  bowlders. 

The  level  work  was  done  in  a  similar  manner  to  that  in  1881,  namely,  by  two  par- 
ties, each  consisting  of  two  levelers  (one  to  check  the  work  of  the  other)  and  com- 
plement of  men. 

These  parties,  by  dividing  the  estimated  length  of  the  day's  work,  were  able  to  give 
to  the  details  all  the  care  and  attention  necessary  to  insure  good  work,  and  to  keep 
pace  with  the  balance  of  the  survey. 

For  accuracy,  the  work  done  by  these  parties,  as  shown  by  the  system  of  checks, 
compares  favorably  with  any  similar  work  of  which  I  have  seen  a  record.    The  line 
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of  check-levels,  which  was  run  iDdependently  from  the  commencement  to  the  end  of 
the  suTYey,  differed  from  the  main  line  as  follows : 

At  B.  M.  12, 15  miles  -f-  0^051 ;  greatest  difference  at  B.  M.  7=4-0^074. 
At  B.  M.  29, 44  miles  -f  0^082 ;  greatest  difference  at  B.  M.  22  =  -f-  0'.092. 
At  B.  M.  44, 80  miles  -f-  0'.088 ;  greatest  difference  at  B.  M.  42  =  -f  0M)94. 
At  B.  M.  59,  111  miles  -f-  0'.083 ;  greatest  difference  at  B.  M.  52  =  -f-  0'.099. 
At  B.  M.  75,  i:W  miles  -f  0M31 ;  greatest  difference  at  B.  M.  75  =  -f-  0M31. 
At  B.  M.  a3, 162  miles  -f  0M34 ;  greatest  difference  at  B.  M.  78  =  -f-  0M42. 
At  B.  M.  91, 190  miles  -f  0M54 ;  greatest  difference  at  B.  M.  87  =  -f-  0M56. 

In  the  vear  previous  the  greatest  range  of  difference  in  179  miles  was  from — 0'.026 
to  -f-  0.083,  as  follows : 

At  B.  M.  12, 13  miles  —  O'.OIO ;  greatest  difference  at  B.  M.  8  =  -f-  0^012. 
At  B.  M,  21, 32  miles  4-  0^031 ;  greatest  difference  at  B.  M.  16  =  —  0'.017. 
At  B.  M.  29, 46  miles  -f-  0^.048 ;  greatest  difference  at  B.  M.  27  =  -f  0'.082. 
At  B.  M.  44, 80  miles  —  0^026 ;  greatest  difference  at  B.  M.  31  =  +  0'.034. 
At  B.  M.  52, 103  miles  +  0^.043 ;  greatest  difference  at  B.  M.  52  =  -f  0'.043. 
At  B.  M.  64, 128  miles  -f  0'.082 ;  greatest  difference  at  B.  M.  64  =  -f  0'.082. 
At  B.  M.  77, 152  miles  -f-  0'.072 ;  greatest  difference  at  B.  M.  75  =  -f  0'.075. 
At  B.  M.  87, 179  miles  -f  0'.060;  greatest  difference  at  B.  M.  78,79,  86  =  +  0'.083. 

Thes<e  results  are  doubtless  due,  not  only  to  the  skillful  manipulation  of  the  instru- 
ments, hut  to  a  rigid  adherence  to  a  systematic  method  of  procedure,  as  set  forth  in 
the  following  extract  from  the  instructions  to  levelers,  prepared  by  Assistant  Myron 
H.  Phelps,  who  had  charge  of  the  level  work  in  1881  and  1882. 

"The  tirst  and  second  leveler  will  use,  when  practicahle,  the  same  pegs ;  but  no  peg 
will  be  used  by  the  second  until  the  first  shall  liave  transferred  his  elevation  from  it. 
At  least  two  settings  of  the  targets  will  be  made  for  each  backsight  and  foresight, 
and  no  ob.servation  accepted  as  tinal  unless  checked  within  0^001. 

"Full  notes,  with  the  exception  of  water  and  bank  elevations,  will  be  kept  by  the 
rodman.  In  checking  with  rodmen,  the  following  system  is  to  be  invariably  used. 
Except  with  regard  to  the  final  figure  of  the  rod-reading,  comparison  will  be  made  in 
elevation  only.  As  the  rodman  approaches  the  instrument  from  the  backsight,  the 
leveler  will  call  the  elevation  of  the  previous  peg.  As  the  leveler  approaches  the  peg, 
the  rodman  will  call  the  previous  height  of  instrument.  When  a  difference  occurs, 
«nd  it  is  found  to  arise  from  difference  of  record,  re-examination  will  be  made.  A 
full  record  of  all  re-examinations  will  be  kept  by  both  rodman  and  leveler. 

"  The  advance  leveler  will  leave  elevations  on  every  third  peg.  As  a  general  rule  it 
is  desired  that  the  second  leveler  shall  not  check  with  the  elevations  left  by  the  first 
antil  after  his  instrument  is  moved  from  the  position  used  to  determine  the  peg  on 
which  the  comparison  is  made. 

"  Discrepancies  on  single  sights  of  0\006  or  more,  and  discrepancies  on  single  sights 
in  excess  of  O'.OOl  per  100  feet  of  distance  between  pegs,  will  necessitate  repetition ; 
except  that  repetition  will  not  be  made  for  difference  of  less  than  0'.003. 

**  If,  on  repetition,  an  error  of  or  exceeding  O'.OIO  is  found  in  the  work  of  the  ad- 
vance leveler,  the  previous  sight  will  be  repeated  in  order  to  test  the  stability  of  the 
peg  from  which  the  backsight  was  taken. 

•  «  ^  •  «  •  • 

"  The  computations  of  each  day's  work  will  be  checked  each  evening  by  addition 
and  subtraction.  For  this  purpose  the  backsights  and  foresights  between  each  bench 
and  the  one  following  it  will  be  copied  from  the  note-books,  and  the  difference  between 
their  sums  compared  with  the  diff'erence  of  elevation  of  the  benches. 

•  *#»«•• 

V  Daily  reports  will  be  submitted  embracing  the  following  points: 

**  I.  Distance  run. 

'*2.  Range  of  differences. 

'*3.  Repetitions.  Each  repetition  will  be  referred  to  by  number  of  the  pegs  in- 
T'olved.  A  statement  will  be  made  of  the  size  of  the  original  discrepancy  and  of  the 
amount  of  the  error,  if  any,  found  by  the  leveler  making  the  report. 

**4.  Range  of  check-sights.  Information  will  be  given  of  the  number  of  times 
during  the  day  when  more  than  two  target  settings  were  required  to  secure  a  check. 
These  instances  will  be  classified  according  to  the  total  range,  as  of  3,  4,  5,  &c., 
thousandths,  and  the  number  of  target  settings  in  each  caae  will  be  given. 

"All  the  books  connected  with  the  work  will  be  submitted  each  Saturdeay  night 
for  inspection.*' 

The  instruments  used  were  18-inch  Y  levels,  made  by  Buff'  and  Berger,  and  New 
York  rods.  The  rods  were  provided  with  levels  with  which  to  determine  their  verti- 
cal position,  and  the  targets  with  clamps  and  tangent-screws. 
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Ganges  for  marking  rise  and  fall  of  water  in  the  river  were  established  at  Furt 
Randall,  Bijou  Hills,  Chamberlain,  and  Fort  Pierre,  and  were  read  twice  a  day  from 
the  commencement  of  the  survey  to  the  end  of  November,  when  the  readings  were  aiscon- 
tinued.  As  the  river  was  quite  low  and  remained  at  a  very  uniform  stage  during  the 
months  of  September  and  October,  the  gauge  readings,  in  connection  with  the  levels, 
should  give  a  close  approximation  to  the  low-water  slope  of  the  river  over  the  sur- 
veyed portion. 

It  has  been  stated  that  the  valley  in  this  region  was  found  to  be  narrower  and  of 
more  uniform  width  than  below.  This  change  begins  at  Yankton,  above  which  point 
to  Fort  Randall  the  mean  width  of  the  valley  is  about  H  miles.  Between  Fort-s  Ran- 
dall and  Pierre  it  is  little  more  than  1  mile. 

The  ledges  of  rather  soft,  friable  rock,  somewhat  resembling  soapstone,  that  are 
exposed  wherever  the  river  approaches  the  bluffs  above  Yankton,  disappear  at  Fort 
Thompson,  107  miles  above  Fort  Randall. 

Above  that  point  the  blnfis,  wherever  they  could  be  examined,  are  composed  of  a 
soft,  finely  laminated  slate,  readily  disintegrated  bytheactionof  the  atmosphere,  and 
giving  to  the  cone-shaped  hills,  whose  summits  are  destitute  of  vegetation,  the  ap- 
pearance of  huge  ash  heaps.  This  disintegrated  material,  when  mixed  with  wat^r  and 
allowed  to  settle,  is  to  all  appearance  the  same  jis  the  **  gumbo"  found  in  the  river 
below,  and  is  no  doubt  the  source  from  whence  the  Missouri  derives  its  color,  and 
largely  the  matter  held  in  suspension ;  as  every  shower  must  carry  enormous  quanti- 
ties of  it  down  the  steep  hillsides  and  ravines  into  the  river.  In  fact,  these  bluffs, 
when  excavated  beyond  where  the  action  of  the  atmosphere  is  perceptible,  are  found 
to  have  exactly  the  character  of  the  "  gumbo"  deposit  in  the  river  bottoms. 

Two  assistants  have  been  steadily  employed  on  the  maps  during  the  year;  two- 
others  were  also  engaged  on  them  after  the  close  of  field  operations  oFlast  season,  one 
until  January  9  last,  when  he  resigned,  the  other  until  May  1,  when  he  was  dis- 
charged, the  amount  of  work  yet  to  be  done  not  being  sufficient  to  warrant  his  retention. 

The  maps  are  now  completed  from  the  mouth  to  Fort  Randall,  and  1,000  copies  on 
a  scale  of  1  inch  to  1  mile  have  been  printed  for  distribution. 

Of  the  maps  from  Fort  Randall  to  Pierre,  of  which  there  will  be  seven  sheets,  four 
are  already  finished,  except  plotting  the  soundings  and  profile  of  water-surface.  The 
whole  will  be  finished,  reduced,  and  printed  during  the  present  summer.  The  work 
on  the  large  sheets  has  been  done  principally  by  Assistant  O.  S.  Willey,  the  reduction 
and  preparation  for  printing  by  Assistant  D.  C.  Humphreys.  To  both  these  gentle- 
men thanks  are  due  for  faithful  and  efficient  services. 

Congress  at  its  last  session  having  failt-d  to  make  any  appropriation  for  rivers  and 
harbors,  and  the  amount  remaining  of  the  last  appropriation  being  too  small  to  war- 
rant any  expenditure  for  field  work  the  present  season,  arrangements  have  been  made 
to  reduce  expenses  to  the  minimum  bj*  retaining  only  such  force  as  is  necessary  for 
the  completion  of  the  maps  and  care  of  the  property.  After  the  end  of  the  present 
month,  therefore,  and  until  a  further  necessity  arises,  the  total  force  employed  will  be 
one  assistant  in  charge,  one  draughtsman,  and  one  watchman  on  the  steamer. 

The  steamer  is  blocked  up  in  good  shape,  above  ordinary  high  wa^er,  where  it  ia 
proposed  to  let  it  remain  and  to  defer  the  needed  repairs  until  it  is  again  required  for 
service  in  the  field. 

The  total  distance  now  covered  by  the  survey  is  1,170  miles.  From  the  best  sources, 
of  information  it  is  estimated  that  the  distance  yet  to  be  surveyed — from  Foft  Pierre- 
to  Fort  Benton — is  about  1,10  >  miles.  The  iield  work  on  this  remaining  portion  could 
easily  be  done  in  two  seasons  if  funds  were  available  as  needed.  For  this  and  for  the 
completion  and  publication  of  the  maps  I  estimate  that  $100,000  will  be  required, 
which  would  have  to  be  appropriated  in  suras  of  not  less  than  $50,000,  and  this  amount 
should  be  available  each  season  as  early  as  March  1  to  enable  a  party  to  be  started  by 
April  15. 

With  you^  approval  I  propose  to  make  a  trip  from  Fort  Pierre  to  Fort  Benton  t^is 
season  in  order  to  have  a  view  of  the  river  and  valley,  and  be  able  to  judge  more  in- 
telligently of  the  kind  of  organization  that  will  be  required  for  the  remainder  of  the 
work. 

Appended  is  a  table  showing  the  low-water  slope  of  the  river  between  Pierre  and 
Fort  Randall,  deduced  from  the  levels  and  gauge  readings ;  also  table  of  distances  on 
last  season's  work  as  made  up  from  the  shore-line  measurements.     These  distances  will 
be  revised,  and  probably  somewhat  modified,  when  the  large  maps  are  completed. 
Very  respectfully,  your  obedient  servant, 

D.  W.  Wellman, 
Assistant  Engineer^ 

Maj.  Charles  R.  Suter, 

Corps  of  Engineers  J  U.  S.  A. 
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Low-water  ilope^  Miswuri  River,  deduced  from  gauge  readings  of  September  26,  1882* 

Location  of  gauge.  .s^Ji^lfil^'..        Fall.     ^^Hir'' 

^     '*  K^nge  to  gauge,  i  mile. 


MUes.  \     Feet.  Feet. 

Fort  Pierre I ' 

Chamberlain 101.0        90.688!       0.898 

Byon  Hill8 42.5         41.791:        0.983 

Fort  Randall 47.4        46.088  0.972 


TABLE   OF  DISTANCES  FROM  MOUTH  TO— 

Miles. 

Fort  Randall,  Dak 978.8 

Wheeler,  Dak 1,0()7.6 

Rosebnd  Landing,  Dak . .  -• 1,  OlfcJ.  4 

Bijou  Hilltt,  Dak 1,036.6 

Brul6  City,  Dak 1,053.7 

Mouth  White  Kiver,  Dak l,0r)5.7 

Bral^  Agency,  Dak 1,0()3.6 

Chamberlain,  Dak 1,  <«;?<.  7 

Fort  Hale,  Dak 1,078.9 

Fort  ThompRon,  Dak ?  -,  f.^p  ^ 

Crow  Creek  Agency,  Dak l  i.u^o.i; 

Foot  •' Big  Bend,"  Dak 1,095.6 

Head  "Big  Bend,"  Dak 1,119.8 

Medicine  Creek,  Dak ?  -,  i  .>.i  n 

Old  Red  Cloud  Agency,  Dak 5  i,i.w.u 

RoQsseau,  Dak 1, 154.  li 

Pierre,  Dak ■. 1,170.7 


U  19. 
IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

Daring  the  past  season  snagging  parties  completed  the  removal  of 
snags  from  Fredericksburg  to  the  mouth  and  from  Indian  Ford  to  Deer 
Slough.  Since  the  summer  of  1880  the  river  has  been  completely 
snagged  over  twice,  the  result  being  to  enable  light-draught  steamers  to 
navigate  the  stream  at  all  stages,  where  before  only  high-water  navi- 
^tion  was  possible  and  even  that  quite  dangerous. 

Some  experimental  dike- work  of  light  piling  was  also  constructed  at 
Bound  Island.  This  was  fairly  successful,  and  probably  some  increase 
to  the  navigable  depth  may  be  obtained  by  this  method.  The  nature 
of  the  stream,  however,  is  such  that  any  considerable  increase  of  depth 
available  for  boats  of  any  capacity  can  probably  only  be  obtained  by 
means  of  locks  and  dams. 

This  work  was  in  charge  of  Assistant  Thomas  T.  Johnston,  whose  re- 
port is  appended. 

This  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Loni.^,  Mo.     The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  year 
ending  June  30,  1883,  was  §1,393,744.56. 

Money  statement 

July  1,  1882,  amount  available $534  31 

Amount  appropriated  by  act  passed  August  2,  18rf2 « 10,  000  OO 

10,534  31 
July  1,  1883,  amount  expended  during  tiscalyear,  exclusive  of  outstanding 
liabilities  July  1,  le82 10,025  69 

July  1,  1883,  amount  available 508  62 

Amount  (estimated)  required  for  completion  of  existing  proj»^ct 25, 000  00 

Amount  that  can  beprohtably  expended  in  fiscal  year  ending  Jiiue :.  0, 1885 .     25, 000  00 
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REPORT  OF  MR.   THOMAS  T.   JOHNSTON,   ASSISTANT  ENGINEER. 

Saint  Joseph,  Mo.,  July  14, 1883. 

Major:  I  have  the  honor  to  submit  the  following,  my  annual  report  for  the  year 
<ending  June  30, 1883,  of  operations  on  the  Gasconade  River,  Missouri  : 

Field  operations  commenced  early  in  September,  1882,  and  continued  until  Novem- 
ber  28,  when  stopped  by  a  flood  in  the  river. 

The  work  of  removing  snags  Irom  the  river  extended  over  the  whole  period.  The 
work  wascommenced  at  Fredericksburg,  9  miles  above  the  mouth  of  the  river,  and  con- 
tinued to  the  mouth.  The  enagging  parties  were  then  sent  to  Indian  Ford,  78  miles 
•above  the  mouth,  and  work  continued  to  Deer  Slough,  being  completed  there.  Since 
the  work  on  the  river  commenced,  in  the  fall  of  1880,  all  of  the  river  below  Indian 
Ford  has  been  worked  over  twice  for  the  removal  of  snags). 

The  result  has  been  to  enable  small,  light-draught  boats  and  other  craft  to  navigate 
the  river  at  all  times  when  it  is  not  frozen.  Previously  this  could  not  be  done  at  any 
stage  of  the  river  with  safety,  and  not  all  at  or  near  low  water. 

The  work  of  construction  to  improve  or  increase  the  navigable  depth  was  commenced 
^arly  in  the  fall  of  1882,  and  continued  till  stopped  by  high  water  in  November.  It 
was  all  at  Round  Island,  7  miles  above  the  mouth  of  the  river,  and  the  main  obsta- 
•cle  to  navigation  in  the  lower  part  of  the  river.  The  dam  in  the  right  chute,  con- 
structed the  year  before,  was  repaired  and  strengthened.  A  training-dike  was  run 
from  and  near  the  left  bank  from  the  head  of  the  left  chute  to  straighten  the  channel 
-and  throw  it  out  of  a  pocket  in  the  left  bank  of  the  river.  This  dike  consisted  of 
piles,  driven  some  10  or  12  inches  apart,  so  that  gravel  could  pass  between  them  with 
•ease.  As  this  dike  progressed  down  stream  the  space  between  it  and  shore  filled  up 
rapidly  with  gravel,  the  deposit  in  some  places  coming  within  a  few  inches  of  the 
water  surface.  The  space  was  from  40  to  90  feet  wide  and  about  5  feet  deep.  The  result 
of  this  dike  was  all  that  could  be  desired,  apd  made  it  possible  to  utilize  for  purposes 
•of  navigation  the  full  depth  of  water,  whereas  previously  the  channel  was  so  sinuous 
And  divided  that  at  low  water  only  a  few  inches  in  depth  was  available  for  passage  of 
boats. 

The  effect  of  the  dam  placed  in  the  right  chute  the  year  before  was  to  essentially 
•close  it  at  low  water,  the  end  desired. 

The  early  flood  in  November  stopped  the  work  earlier  than  was  anticipated  and  left 
<;onsiderable  material,  piles,  on  hand,  which  were  placed  on  a  high  bank  for  future 
use. 

The  survey  work  done  comprised  a  series  of  measurements  of  discharge  of  the  river 
at  various  stages  and  over  a  sufficient  range,  on  the  gauge,  to  enable  a  fair  determina- 
tion of  the  variation  of  discharge  with  gauge-height.  The  curves  and  discharges 
have  heretofore  been  submitted  to  you.  A  number  of  sections  were  sounded  to  be 
used  for  comparison  with  future  surveys,  but  in  view  of  the  fact  that  the  work  has 
been  closed,  these  have  not  been  worked  up. 

All  property  pertaining  to  the  works  was  transferred  to  Saint  Charles,  Mo.,  in  Feb- 
ruary, as  shown  by  property  return  of  April  30,  1883. 
Very  respectfully,  your  obedient  servant, 

Thos.  T.  Johnston, 

A88i8tant  Engin&er. 

€UA8.  R.  Suter, 

Major,  Corps  of  EngineerSy  U.  S.  A, 
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IMPROVEMENT  OF  MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA,  TO  FORT 
BENTON,  MONTANA—IMPROVEMENT  OF  YELLOWSTONE  RIVER. 


REPORT  OF  CAPTAIN  EDWARD  MiaVIRE,  CORPS  OF  ENGINEERS,  OF- 
FICER IN  CHARGE,  FOR  PART  OF.  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1883. 

IMPROVEMENTS. 

1.  Missouri  River  from  Sioux  City,  Iowa,  to  I  2.  Yellowstone  River,  Montana  and  Da- 
Fort  Beuton,  Montana.  |  kota. 


Saint  Paul,  Minn.,  March  17,  1883. 
General  :  I  have  the  honor  to  submit  the  following  reports  on  the 
works  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Edwd.  Magxjire, 
Captain  of  Emgineera. 
The  Chief  of  Engineers,  U.  S.  A. 


V  I. 

IMPROVEMENT  OF  MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA,  TO  FORT 

BENTON,  MONTANA. 

The  Missouri  Eiver  is  formed  by  the  union  of  the  Jefferson,  the  Mad- 
ison, and  the  Gallatin,  at  what  is  called  "The  Three  Forks,''  in  about 
1110  30'  longitude  west  of  Greenwich  and  45°  52'  north  latitude.  It 
flows  in  a  general  northerly  direction  to  Fort  Benton,  thence  in  an  east- 
erly direction  to  Fort  Buford,  and  thence  in  a  general  southeasterly  di- 
rection to  its  mouth.  At  about  200  miles  below  "  The  Three  Forks" 
commence  the  Great  Falls,  which  separate  the  river  into  the  two  nat- 
ural divisions,  "  Missouri  River  above  the  Falls"  and  "  Missouri  River 
proper."  The  latter  portion  is  subdivided  into  the  Rocky  River,  which 
we  may  suppose  to  be  comprised  between  Benton  and  Carroll,  and  the 
Sandy  River,  from  Carroll  to  the  mouth. 

MISSOURI  RIVER  ABOVE  THE  PALLS. 

In  1872  Mr.  Thomas  P.  Roberts,  assistant  engineer  of  the  Northern  Pa- 
cific Railroad,  made  an  examination  of  this  portion  of  the  river.  In  1880 
there  was  made  under  my  direction  a  survey  from  Stubbs'  Ferry  (12 
miles  from  Helena)  to  the  mouth  of  Sun  River.  ■  No  steamboat  has  ever 
been  on  this  portion  of  the  river. 
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The  length  of  river  surveyed  was  130.7  miles.  The  additioual  length 
of  73  miles  to  *'The  Three  Forks"  is,  from  all  accounts,  a«  easily  navi- 
gable as  the  upper  portion  of  that  surveyed.  No  definite  low- water 
marks  could  be  found.  Roberts  states  that  for  a  distance  of  130  miles 
below  Gallatin  City  the  river  at  no  point  rises  more  than  7  feet  in  its 
flood-stage,  and  in  the  Long  Pool,  ending  at  Sun  River,  head  of  the 
falls,  the  greatest  rise  is  not  over  11  feet.  Gauges  were  established 
April  10,  1880,  and  readings  taken  until  No^^mber6.  A  comparison  of 
those  readings  with  those  taken  on  the  river  below  Benton  indicate  that 
the  water  of  April  10,  1880,  was  0.5  foot  above  low  water  of  1874  as  as- 
sumed for  the  lower  river. 

A  very  marked  change  occurs  in  the  river  near  Gibson's  Ferry,  75 
miles  below  Stubbs'  Ferry.  Above  Gibson's  the  slope  and  current  are 
very  great,  while  below  Gibson's  a  deep,  flat  river  presents  no  obstacles 
to  easy  and  rapid  navigation. 

The  discharge  at  Stubbs'  Ferry  for  a  stage  of  -fO.5  foot  was  deter- 
mined by  gauging  to  be  3,770  cubic  feet  per  second.  The  discharge 
just  below  the  mouth  of  Sun  River  for  a  stage  of  -|-3.()5  feet  was  found 
to  be  19,425  cubic  feet  j)er  second.  The  discharge  of  the  river  between 
Stubbs'  Ferry  and  the  Three  Forks  is  about  that  at  the  former  place. 
The  three  tributaries  of  any  consequence  below  Stubbs'  Ferry  are  Deai- 
born  River,  Deej)  Creek,  and  Sun  River.  At  high-water  stage  of  the 
Missouri  the  discharge  of  the  Dearborn  was  622  cubic  feet  per  second. 
For  a  stage  of  -1-2.75  feet  in  the  Missouri  the  discharge  of  Deej)  Creek 
was  1,800.5  cubic  feet  per  second,  and  for  a  stage  of  -1-3.05  feet  in  the 
Missouri  the  discharge  of  Sun  River  wa«  4,200.5  cubic  feet  per  second. 

There  is  sufficient  water  for  light-draught  boats.  The  practical  diffi- 
culties are  the  great  slope  and  consequent  rapid  current  and  the  nar- 
rowness of  some  of  the  chutes.  From  Stubbs'  FeiTy  to  the  loot  of 
Blackbird  Ripple,  a  distance  of  iM^'^  miles,  there  is  an  average  fall  of 
3.89  feet  to  the  mile.  This  comprises  the  canon  section  of  the  river. 
The  obstructions  are  gravel  shoals,  in  wide  or  divided  reaches  of  the 
river,  and  bowlders.  Between  Stubbs'  and  Gibson's  ferries  there  are 
fifteen  places  at  which  the  depth  at  low  water  is  less  than  2.5  feet,  and 
twenty -eight  places  at  which  the  depth  is  less  than  3  feet.  Of  the  fif- 
teen places  there  are  three  at  which  the  shoal  is  short  and  smooth,  and 
the  water  is  barely  less  than  2.5  feet.  No  improvements  have  been 
estimated  for  at  those  places.  From  Gibson's  Ferry  to  Sun  River  the 
slope  is  very  uniform  and  about  0.49  foot  to  the  mile.  The  river  is  sin- 
uous, the  cross-section  very  much  larger  than  above,  and  the  depth 
everywhere  sufficient  for  low-water  navigation. 

Below  is  given  a  table  of  locations  and  estimated  cost  of  improvements 
necessary  to  obtain  a  channel  depth  of  2.5  feet.  The  estimates  are  for 
dams  of  stone  alone.  The  depth  of  2.5  feet  is  considered  sufficient  for 
the  demands  of  any  commerce  which  may  resort  to  this  portion  of  the 
river.  A  possible  landing  for  Helena  freight  is  just  below  Twin  Isl- 
ands. From  that  point  to  Helena  the  distance  is  17  miles.  From 
Stubbs'  Ferry  to  Helena  it  is  12  miles.  Hence,  with  an  additional  land 
haul  of  5  miles  there  would  be  saved  a  haul  of  18  miles  of  the  most  dif- 
ficult portion  of  the  river,  and  improvements  costing  about  $17,000,  or 
about  one-third  of  the  total  cost  of  improving  the  130  miles  of  river. 
From  Twin  Islands  to  Sun  River,  112  miles,  the  cost  of  improving  the 
river  to  a  de]>th  of  2.5  feet  would  be  about  $33,000,  or  about  $300  per 
mile.  Considering  only  the  portions  upon  which  these  improvements 
would  be  made,  the  cost  of  the  47  miles  from  Twin  Islands  to  the  foot 
of  Lone  Fine  (Half-Breed)  Rapids  would  be  about  $700  per  mile. 
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Table  showing  slopes  and  location  of  improvements  required,  and  estimated  cost  of  same  to 
obtain  a  2,^foot  channel  depth  from  Stubbs'  Ferry  to  Sun  Biver,in  the  Missouri  River. 


Ix>caiionft. 


Tront  Creek  Ripple. 

Eldorado  Shoal 

Helena  Cafion 

American  Shoal 

American  Shoal 

Hil^r'8  Shoal 

Twin  lalands 


II 

8 


Proposed  landing 

Gate  Rapids 

CUffRapida 

Bear's  Teeth  Rapids 

Bear*s  Teeth  Shoal 

Island  No.  40,  Mandible 

Point. 
Island  No.  43,  Mandible 

Point. 
Island  No.  45,  Mandible 

Point. 

Wide  Ripple  Island 

Mitler's  Island.^ 

Mouth     Little    Prickly 

Pear. 

Roek  Creek  Ripple 

pfe 


Nettleton  Rippl 

Cat  Bank  Island i 

Dofc  Creek  Ripple 

Jay  Cooke  Island 

Above  De  Lacey'sPoint.j 

De  Lacey*a  Point i 

Finnikin^s  Rapids j 

Lone  Pine  Rapids ! 

SoaUering  bowlders 
abo  v«  Lone  Pine  Rapids. 

Blackbird  Ripple 

Island  No.  118. 

Sieben'aFord 

Cotton vood  Ripple 

Island  No.  133 


Estimated  cost 
Contingencies . . 


1.3 
8.5 
14.0 

ie.0 
ie.6 

17.1 
17.3 


18.0 
22.3 
24.9 
26.1 
26.0 
30.5 

31.1 

33.5 

3&0 
38.5 
43.1 

44.7 
45.1 
4fl.O 
47.7 
52.3 
61.0 
62.0 
64.2 
65.0 


Total  cost  of  improve- 
ments. 


68.3 
69.7 
7L8 
76.5 
77.8 


Excessive  slope. 


a 


2.640 
1,080 


3,300 
2,' 640 


1.220 
1,960 
1,430 
5,500 


2.000 
2,900 


^8,8 


4,710 

3.400 
1.250 
2,850 
2,800 
5,100 
1,850 
1,010 
1,250 
2,670 


4,340 
1.850 
6,940 
5,370 
4,450 


T 


Pi 
& 


&86 
&02 


6.01 

ass' 


8.65 
8.89 
18.61 
10.56 


12.51 


1.6 
1.5 


2.0 
2.9 
2.3 
1.7 


Improvement  required. 


Wing  dams 1,181 

do ;      807 

Removal  of  rocks >       75 

Wing-dam. I      400 


Wing-dam . 


250 
740 


2.4 
2.8 
2.3 
1.4 
1.5 


Removal  of  rocks . 


50 


Removal  of  rooks '      200 

Closing  dams {  1,580 

WiDg  and  closing  dam. '  2, 760 


2. 3     Removal  of  rocks. 


20 


9.50      2. 3  ,  Closing  dam 1,560 


5.42 
3.10 

4.7 
6.37 
5.85 
6.66 
4.59 
7.48 
7.79 
7.39 
1&16 


5.44 
4.85 
2.59 
4.07 
2.89 


2.3 

2.5  j 
2.8 

2.7 
2.3 
2.4 
2.4 
2.8 
2.8 
2.5 
2.7 
3.1 


.do. 


1 

$4  50 

5  50 
10  00 
3  50 


$5,  314  50 

4, 438  60 

750  00 

1,400  00 


4  50 

5  00 


1,025  00 
8,700  00 


16,628  00 


10  00  ,      500  00 


10  00 
2  75 

2  75 

10  00 

3  00 


1, 220       4  50 


2.8 
2.7 
3.0 
2.5 
2.9 


2,000  00 
4,345  00 
7,590  00 

200  00 

4,680  00 

5,490  00 


Removal  of  rocks . 
....do 


125  j  10  00     1, 250  00 
200  I  10  00  I  2, 000  00 


$44,683 
5,317 


50,000 


The  profitable  use  of  steamboats  is  made  questionable,  as  far  as  the 
river  alone  is  concerned,  only  by  the  great  slopes.  The  swiftest  observed 
current  was  over  a  slope  of  7.33  feet  to  the  mile  and  was  5  miles  per  hour* 
The  current  at  Lone  Pine  Rapids,  having  a  slope  of  18.16  feet  per  mile, 
is  only  4.5  miles  per  hour  for  one-half  mile. 

The  greatest  slopes  are  given  in  the  above  table.  From  the  head  of 
Lone  Pine  Eapids  for  a  distance  of  2\  miles  there  is  an  average  slope 
of  9.77  feet  per  mile.  For  a  comparison  of  the  slopes  with  those  of  a 
stream  of  the  same  type  which  has  been  and  is  navigated,  the  Yellow- 
stone affords  an  opportunity.  The  maximum  fall  of  the  Yellowstone 
(as  far  as  surveyed)  is  for  33  miles  below  Fort  Keogh  at  the  rate  of  4  feet 
per  mile.  The  maximum  fall  for  a  distance  of  68  miles  (the  length  of 
the  Missouri  slope  from  Stubbs'  Ferry  to  the  foot  of  Blackbird  Eipple) 
is  3.55  feet  per  mile,  or  0.34  foot  less  per  mile  than  for  the  Missouri. 
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A  graphical  comparison  of  the  slopes  exhibits  the  following :  Both 
rivers  show  a  succession  of  pools  and  rapids.  The  changes  from  one 
to  the  other  on  the  Yellowstone  are  much  more  frequent.  If  the  rapids 
are  short,  boats  can  run  them  by  "  spurts"  or  judicious  "  bottliug-np'^ 
of  stream,  while  an  increased  length,  even  with  less  slope,  demands  "  lay- 
ing lines."  The  volume  of  water  in  the  Yellowstone  is  greater  than  in 
the  Missouri,  the  discharge  being,  near  Fort  Keogh,  for  a  stage  of 
+0.24  foot,  6,014.85  cubic  feet  per  second,  while  at  Stubbs'  Ferry,  on 
the  Missouri,  the  discharge  for  a  stage  of  -f  0.5  foot  was  3,770  cubic  feet 
per  second. 

All  through  freight  carried  on  the  river  above  the  falls  would  have 
to  be  portaged  from  Benton  to  Sun  River,  a  distance  of  45  miles,  or 
from  the  foot  of  the  falls  to  Sun  River,  a  distance  of  25  miles.  The 
river  from  Benton  to  the  foot  of  the  falls  may  be  navigated,  but  its 
great  slope  would  render  navigation  difficult.  It  is  thus  to  be  seen  that 
there  would  have  to  be  two  rehandlings  of  freight,  one  at  Benton,  or  at 
the  foot  of  the  falls,  and  one  at  Sun  River,  and  thus  a  great  expense 
incurred.  A  railroad  is  eitlier  now  being  built  or  will  shortly  be  built 
from  Helena  to  Benton.  I  do  not  believe  the  river  above  the  falls  will 
ever  be  navigated  by  steambocits,  except  perhaps  at  some  future  day 
one  or  two  small  pleasure  boats  may  be  placed  on  the  river  for  the  ben- 
efit of  tourists.  The  river  is  beautiful,  and  the  adjacent  country  was 
in  1880  well  stocked  with  game  of  all  kinds.  The  scenery  is  grand  be- 
yond description.  The  almost  vertical  sides  of  the  canon  rise  to  great 
heights,  and  are  rendered  very  [)icturesque  by  the  dark-green  pines,  the 
rocks  of  every  possible  shade,  from  pure  white  to  dark  purple,  green,  and 
black,  and  the  vivid  scarlet,  yellow,  and  green  mosses  and  creeping 
plants  which  here  and  there  cover  the  faces  of  the  rocks. 

MISSOURI   RIVER  BELOW   THE  FALLS. 

This  portion  of  the  river  from  Benton  to  Saint  Louis  is  of  great  value 
and  interest  as  a  line  of  transportation,  and  must  ever  remain  so.  No 
matter  how  many  railroads  may  be  built  in  Montana,  the  river  will  ever 
serve  as  a  line  of  transportation.  But  even  if  it  should  not,  it  will 
serve  that  great  purpose  of  keeping  down  rates  on  the  railroads. 

My  attention  has  been  devoted  principally  to  the  "  rocky  ^  portion  of 
the  river,  and  this  report  in  consequence  refers  mainly  to  that  portion. 
Major  Suter  has  made  a  study  of  the  "sandy"  portion,  and  his  report* 
and  methods  of  improvement  are  applicable  to  the  portion  above  his. 
district. 

HISTORY  OF  THE  NAVIGATION  OF  THE  RIVER. 

The  following  account  of  the  early  attempts  to  navigate  the  Upper 
Missouri  is  of  interest. 

Up  to  1830  the  American  Fur  Company  still  clung  to  their  keel-boats,, 
and  dragged  them  by  human  labor  fi'om  Saint  Louis  to  the  mouth  of 
the  Yellowstone.  In  that  year  Pierre  Ohoteau  and  the  other  members- 
of  the  company  determined  to  try  a  steamboat.  The  boat  was  built  at 
Pittsburgh,  and  in  the  spring  of  1831  left  that  port  for  Saint  Louis.  It 
was  called  the  Yellowstone,  and  drew  3  feet  light  and  5  feet  loaded. 
It  succeeded  in  reaching  Fort  Pierre  in  1831,  but  low  water  prevented 
further  progress,  and  it  returned  to  Saint  Louis.    In  1832  it  succeeded 
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in  reaching  Fort  Union,  at  the  mouth  of  the  Yellowstone,  with  the  an- 
nual supplies  for  that  post.    This  success  led  to  the  building  of  another 
boat  at  Pittsburgh  called  the  Assinaboine.    This  boat  made  its  first  trip, 
in  1833,  ascending  to  Fort  Union  and  returning  safely  to  Saint  Louis. 
The  trip  was  repeated  in  1834  and  1835.     In  the  latter  year,  after  dis- 
charging its  cargo  at  Fort  Union,  an  experimental  trip  higher  up  the- 
river  was  made,  reaching  the  mouth  of  Poplar  River.    Here  it  was. 
caught  by  the  falling  water  and  compelled  to  pass  the  winter.    The 
next  season,  on  its  way  to  Saint  Louis,  it  was  destroyed  by  fire  in  the^ 
vicinity  of  Heart  River. 

The  American  Fur  Company  subsequently  owned  a  considerable 
number  of  steamboats,  and  every  year  saw  one  or  more  ascend  to  the 
mouth  of  the  Yellowstone.  Several  attempts  were  made  to  push  still 
higher  up  the  river,  but  with  inditterent  success,  as  only  the  JEl  Paso- 
succeeded  in  passing  the  mouth  of  Milk  River,  and  that  only  a  few 
miles.  Keel-boats  therefore  continued  to  be  used  on  the  Yellowstone 
and  on  the  Missouri,  above  Fort  Union.  But  in  1859  a  more  determined 
efifort  was  made.  The  Chippewa  had  been  built  for  the  company  with 
especial  reference  to  the  difficulties  to  be  surmounted  above  the  Yellow- 
stone. It  had  a  stern  wheel,  being  the  first  of  that  description  ever 
employed  on  the  Upper  Missouri.  The  Chippewa  left  Saint  Louis  in  the 
spring  of  1859.  It  was  considered  doubtful  whether  it  would  be  able 
to  pass  the  shoals  above  the  mouth  of  the  Judith,  and  a  large  mackinac 
was  towed  behind  to  lighten  it  by  unloading  the  freight  destined  for 
Benton.  This  was  done  just  above  the  mouth  of  the  Judith ;  the  Chip- 
pewa passed  on,  and  on  the  17th  of  June  arrived  at  the  site  of  Fort 
McKt^nzie  (Brul^),  a  few  miles  below  Fort  Benton.  Here  the  voyage 
ended,  and,  rejoiced  at  having  achieved  a  success  so  decided,  Mr. 
Choteau  started  the  boat  for  Saint  Louis.  The  following  year  the  Chip- 
pewa ascended  to  Fort  Benton,  accompanied  by  the  Key  West^  and  thus, 
in  1860,  the  present  head  of  navigation  on  the  Missouri  River  was  first 
reached  by  a  steamboat.  Since  then  the  number  of  arrivals  at  Benton 
has  gradually  increased. 

NATURE   OF  THE  NAViaATION. 

The  conditions  under  which  steamboats  operate  on  the  Missouri  River 
in  the  transportation  of  freight  and  passengers  are  so  totally  different 
from  those  on  Eastern  rivers  that  their  design  in  all  senses  has  to  con- 
form to  the  necessities  of  the  case.  Persons  who  have  never  traveled 
on  the  Western  rivers  laugh  at  the  idea  of  a  great  improvement  in  navi- 
gation being  attained  by  making  a  free  channel  of  3  feet  or  30  inches 
depth. 

The  prominent  feature  of  the  river  with  which  this  report  is  concerned 
is  its  shallowness,  and  hence  it  is  the  style  of  hull  which  is  of  naain  im- 
portance. The  boats  must  be  of  very  light  draught,  and  hence  their  great 
length  and  width  in  proportion  to  their  depth.  The  style  of  the  hull 
varies  in  shape  from  the  flat-bottom  scow  model  to  one  possessing  some 
elegance  of  proportions.  But  in  general  the  sides  between  the  ends  of 
the  forward  and  stern  shears  and  the  bottom  of  the  hull  are  true  planes, 
at  right  angles  to  each  other.  A  cross-section  of  the  hull  near  amid* 
ships  will  generally  be  a  rectangle.  It  is  necessary  to  make  the  bottom 
a  horizontal  plane  from  the  fact  that  in  shallow  water  the  boat  is  con- 
stantly touching  bottom,  and  often  lies  aground  for  hours  at  a  time,  in 
which  case  a  large  part  of  the  boat's  weight  is  supported  by  the  river 
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bed.  Halls  designed  to  carry  are  built  with  reference  chiefly  to  buoy- 
ancy or  total  displacement.  Their  models  vary  widely  from  all  the  usual 
standard  shapes,  and  are  said  to  have  been  designed  after  the  pattern 
of  the  mouth  of  the  catfish.  In  some  cases  the  model  of  the  bow  ap- 
proaches very  nearly  a  segment  of  a  sphere  tangent  to  the  plane  of 
the  boat's  bottom.  The  curves  of  the  first  few  tsross-sections  conform 
closely  to  arcs  of  circles.  Very  little  attempt  at  shear  is  made  at 
the  stern.  Their  width  is  made  very  great  and  their  depth  small  in 
proportion  to  their  length.  Wood  is  the  material  used;  the  bottom  and 
side  planking,  the  main  timbers  and  uprights,  the  keelson  timbers,  and 
all  longitudinal  beams  being  of  well-seasoned  oak.  The  floor  timbers, 
decking,  and  bulkheads  are  made  of  pine  on  account  of  its  lightness. 
The  engines  are  placed  at  the  extreme  after  end  of  the  hull,  and  are 
coupled  at  right  angles  to  the  shaft  of  the  wheel,  which  is  much  less  in 
diameter  than  the  wheels  of  a  side-wheel  boat,  but  extends  nearly  the 
whole  width  of  the  boat.  This  gives  a  great  carrying  capacity  on  little 
water.  It  is  stated  that  a  stem-wheel  boat  will  carry  a  load  of  1,000 
tons  on  but  little  more  than  half  the  depth  of  water  required  by  a  side- 
wheel  boat  for  the  same  load.  It  affords  also  a  roomy  deck  for  the 
storage  of  all  kinds  of  bulky  freight. 

Another  important  feature  of  the  boats  is  "the  spars,''  which  are  used 
for  lifting  and  dragging  the  boat  over  shoals. 

The  following  table  gives  the  cost,  capacity,  &c.,  of  boats  navigating 
the  Missouri  Eiver  above  Bismarck  in  1882 : 


Name. 


Benton 

nelena 

Butte 

Black  Hills.... 

Dacotah 

JosephlDe 

Big  Horn  

Boaebud 

Nellie  Peck.... 

Far  Weat 

General  Meade 
Geneisd  Terrj'. 

Penlnah 

Red  Cloud 

Key  Weat 

WyominiE 

Niobrara 

Beban  

Eclipse 

Batohelor  


Cost. 


$25, 000 


Custom- 

Tonnage 

houae 

on  3  feet 

tonnage. 

draught. 

394.08 

181.9 

352. 31 

205.5 

405.51 

280.0 

309.69 

212. 0 

959.08 

238.5 

300.51 

180.7 

293.86 

192.1 

28&40 

182.1 

280.77 

220.0 

397.81 

187.8 

171.46 

200.7 

323.15 

186.0 

500.44 

140.0 

355.90 

153.0 

422.60 

182.3 

1,034.15 

229.0 

250.78 

109.0 

288.62 

186.0 

295.08 

182.1 

318.00 

195.6 

Tonnage    Tonnage  to 
on  2  feet   i   ♦i^l!"^!, 
draught.   I   tJ>««^c»^- 


55 

70 
100 


70  ; 
85 
75  ' 
60  , 
60 
90 
76 
90 


50 


I 


14.0 
13.5 
14.6 
14.2 
26.5 
12.3 
1L9 
11.9 
17.8 
14.2 
12.3 
11.5 
16.7 
17.0 
14.7 
25.5 
7.7 
12.3 
11.9 
11.9 


From  the  above  table  it  is  to  be  seen  that  for  a  depth  of  water  of  30 
inches  the  navigation  and  commerce  of  the  Missouri  is  of  importance 
and  value. 

THE  EOCKY  BIYBB. 

The  bed  of  the  river  is  of  gravel  of  various  sizes  more  or  less  mixed 
w  th  sand.  During  the  flood  stages  the  amount  of  sediment  carried 
along  is  quite  large,  but  at  low- water  stage  the  water  is  very  clear.  In 
September,  1882,  the  outlines  of  rocks  and  pebbles  could  be  diBtinctiy 
seen  and  followed  in  depths  of  5  feet. 

The  width  of  the  river  varies  from  about  400  to  1,000  feet.  The  fol- 
lowing table  gives  the  widths  every  1,000  feet  of  length  for  that  portion 


Digiti 


zed  by  Google 


APPENDIX   V. 


1345 


of  the  river  which  has  been  surveyed,  and  also  the  mean  depths  cor- 
responding to  those  widths : 

Table  giving  ike  icidth  and  mean  depth  of  croM-eeetiont  of  the  Miteouri  Bivery  taken  each 
lyOOO  feet  down- stream  from  initial  pointy  '^Holmes'  Bapide," 


'i 

11  ii  il 

i 

Mean 
depth. 

5 

H 

Ii 

1        . 

!   1 

P- 

Jl  _  _ 

F 

/«-  I  SI 

j_ 

L55._ 

.i 

'^^^ 

..R^ 

1   ? 

J«4 

FmL    \ 

Feet 

Fut    \    Ftet 

Feet 

FeeL 

i    FeeL 

Feet 

Feet 

Feet 

.    Feet 

Feet 

•,ooo 

716 

2,883      28,000 

506 

4,736 

1  62,000 

804 

2,724 

05.000 

470 

6,854 

1.000  , 

587 

2,843    1  29,000 

506 

3,562 

'  63.000 

820 

2.328 

96.000 

615 

4,477 

2,000 

516 

2.806 

30,000 

640 

4,561 

,64,000 

880 

2,174 

97,000 

706 

3,483 

8.000     5 

442 

2,917 

31.000 

517 

4,900 

;  65.000 

J     225 
{     428 

1,938 

98,000 

1        762 

2,725 

155 

*      1 

32,000 

599 

4,739 

2,431 

99,000 

1        552 

3,312 

4,000 ; 

430 

3,980 

33,000 

559 

3,175 

;  66.000 

875 

3,431 

100,000 

565 

3,969 

5.000 

428 

7,871 

34,000 

410 

3,229 

67,000 

493 

4;  886 

101,000 

513 

4.983 

0.000  1 

546 

6,712 

35,000 

458 

4,286 

!  68,000 

563 

4,600 

102.000 

620 

4,262 

7,000  ' 

465 

7,857 

36,000 

543 

4,504 

'  69.000 

700 

3,256 

108,000 

605 

5,658 

aooo  ! 

460 

6.500  1 

37,000 

680 

3,856 

j  70,000 

720 

2,782 

104,000 

762 

2,641 

9,000  J 

627 

4,334  1 

38,000 

585 

3.009 

71,000 

708 

2,774 

105,000 

611 

3,211 

10,000  1 

.860 

2,619  ! 

39.000 

420 

4,873 

i  72.000 

665 

2,500 

106,000 

616 

4.211 

( 

210 

4,160 

40,000 

448 

6,737 

73.000 

485 

4,746 

107,000 

fOO 

2,845 

11,000    ] 

106 

*       1 

41,000 

546 

5,922 

74.000 

490 

6,064 

108.000 

575 

8.437 

( 

268 

1,438 

42.000 

594 

4,877 

75.000 

445 

714 

109,000 

605 

3,000 

1^000  jj 

360 

4,020 

43.000 

875 

1,869 

76.000 

580 

374 

110,000 

658 

3.038 

315 

1,667 

44.000 

480 

2,300 

77,000 

696 

886 

111.000 

500 

6,133 

13.000  ;| 

418 

4,637 

45.000 

372 

4.150 

78.000 

750 

261 

112.000 

723 

4.024 

240 

1,900   ,46,000 

547 

3.688 

79,000 

650 

285 

118.000 

750 

2.632 

14,000  , 

406 

5,865  !   47,000 

454 

8.500 

80,000 

620 

827 

114,000 

515 

8.687 

lfi,000 

400 

6,733  :   48,000 

480 

3,277 

1  81,000 

615 

340 

115, 070 

562 

5.880 

18.000 

700 

2,792      49,000 

534 

4, 377    '  82, 000 

630 

462 

116,900 

684 

8,958 

"■"^{l 

357 

8,367  ;   50,000 

545 

4,170  ||  83,000 

770 

264 

117,000 

(     588 
{     122 

3,255 

225 

*       „  51, 000 

613 

4,844   1  84,000 

545 

297 

2.680 

16.000  ' 

566 

4,174  1 

52,000 

464 

6.093   '  ftS.OOO 

530 

838 

118.000 

717 

8.141 

IB.  000  1 

588 

3,168  ; 

58,000 

513 

5,764 

86,000 

480 

478 

119,000 

810 

8.071 

ao,ooo  ' 

516 

5,010 

54,000 

560 

4,270 

87.000 

624 

3,805 

120,000 

937 

1.942 

a, 000  1 

508 

3,884  j 

55,000 

1.008 

2.662 

88,000 

400 

8,792 

121.000 

S     260 
\     400 

1.785 

22.000  1 

700 

8,148  1 

56,000 

508 

2.675 

89,000 

485 

4,420 

8,811 

23,000 ; 

638 

2,773 

57.000 

382 

2.975 

i  90,000 

587 

4.906 

122,000 

586 

8.696 

2iOOO,  • 

683 

2,335; 

68,000 

448 

5,998 

.91.000 

588 

4,788 

123  000 

581 

4,063 

tt,0OO^ 

583 

3.253' 

59,000 

518 

6,277 

1  92.000 

628 

8,821 

124,000 

570 

3,695 

28,000 

567 

8,065  , 

60,000 

002 

4,184 

93,000 

528 

3,888 

27.000 

420 

5,080 

61,000 

551 

4.600 

:  94.000 

460 

5.264 

Specific  grav- 
Specific  grav- 


*  No  soundings. 

The  obstructions  to  navigation  are  cansed  by  shoals,  dae  to  excessive 
"widening  out,"  or  to  a  division  of  the  stream  into  two  or  more  chutes 
by  bars  or  islands,  and  also  to  bowlders  and  rapids  filled  with  bowlders. 
These  bowlders  are  of  all  sizes,  and  of  the  following  varieties : 

First  Very  smooth,  close-grained,  reddish-yellow  sandstone,  contain- 
ing a  large  proportion  of  clay  and  some  crystals.  Specific  gravity,  2.6; 
weighs  162  pounds  per  cubic  foot. 

Second.  Friable  gray  sandstone,  medium-sized  grain, 
ity,  2.15 ;  weighs  134  pounds  per  cubic  foot. 

Third.  Blue-gray,  fine-grained  calcareous  sandstone, 
ity,  2.7 ;  weighs  168  pounds  per  cubic  foot. 

These  bowlders  are  often  found  deeply  imbedded  in  the  gravel,  and 
very  difficult  of  removal.    At  some  few  places  rock  ledges  were  found. 

The  drainage  area  of  the  river  from  its  sources  to  the  mouth  of  the 
Muscleshell  is  39,965  square  miles;  from  its  sources  to  Benton  it  is 
24,103.5  square  miles. 

The  mean  temperature  of  the  water  during  the  working  season,  as 
observed  in  1877,  was:  June,  57°;  July,  Q6^;  August,  71°;  September, 
60°;  October,  49°.  The  temperature  of  the  atmosphere  varies  from 
+1150  (August  9, 1879)  to  -40o  (January  17,  1875). 

The  rainfall  of  the  Missouri  Basin  varies  very  much  for  different  lo 
ealities  as  well  as  for  different  years.    The  Chief  Signal  Officer  and  the 
5455— E  83 85 
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•Surgeon-General,  United  States  Army,  kindly  furnished  me  data  from 
which  I  draw  the  following  tables: 


• 

FOET  LOGAN. 

Years. 

g     1  November. 

1 

Int. 

>. 

a 

Int. 
.84 
.30 
.51 
.30 
.60 
.25 

1.00 
.15 

s 

_l_ 

InM. 
L22 

1            1 

In*.  1  Int.     Ins. 
.32  1  L20     2.04 

t-3 

Int. 
LIO 
L57 
LOO 

.86 
L20 
5.48 
L20 

.49 

I 

0 

Int. 

.42 

2.36 

8.53 

3.50 

.43 

.62 

.05 

.82 

1 
1 

Int. 

.20 
L04 

.50 
LOO 
L02 

.77 
LOS 

.60 

1 

2 

8 

Int. 

LIO 
.38 
.25 
.24 

L15 
.35 

LOO 
.64 

1 

1  ftn           

Int. 

.88 

.10 

2.42 

L78 

3.18 

2.50 

.25 

.92 

1874 

ifi7lt                            

1.36 
3.82 
.83 
.18 
.20 
.50 
.00 

.06 
.12 
.05 

1.05 
.05 
.10 

1.25 

.00  i    .44 

.00  1  2.06 

9.57 

1876 

Ig77      

.24 
.10 
.45 
L25 
.05 

.53 
2.06 
L25 
L86 

.15 

.50  1  7.i4 
2.27  :  3.68 

16.97 
17.82 

1878 

Igj^          

2.85 
L38 

4.33 
3.55 

iao5 

13.17 

1880 

L45  {  2.58 

9.40 

Mean 

.98 

.39 

.49 

.47 

L12 

L88  1  3.63 

L61 

L50 

L45 

.77 

.64 

14.43 

FOBT  BUFOED. 


Years. 

1 
i 

► 

A. 

Int. 

i 

Int. 

1 
Int. 

1 

1 

Int. 

[ 
1 

i 

Int. 

\ 

-< 
Int. 

Int. 
.20 
.10 
.27 

2.17 
.45 
.00 

3.25 

LIO 
.26 
.48 

L05 
.86 

L25 
.00 

L04 
.53 

2.86 

1 

1 

1HM                         .    . 

Int. 

; 
Int.  1  Ins. 

Int. 

Int. 

.30 

.46 

.62 

.00 

L25 

.72 

.80 

0.45 

.13 

.45 

.80 

LOO 

2.05 

L18 

.90 

.22 

.98 

1JMI7                        .... 

.70 
.12 
.18 
.97 
.19 
.00 

4.36 
.20 

L12 
.12 
.00 
.05 

LIS 
.51 

LIO 
.29 

.08 

**.*46' 
.31 
.24 

L48 

2.25 
.25 
.73 
.09 
.11 

L60 
.14 
.21 

L17 
.66 

.06       .42 

.33    

.65     L78 
.00  ,  3.92 
.45     2.43 
L55     L12 
1. 25     6. 60 

■l27'| 

.54 
2.39 

.94 

.81 

.10 
L45 
L40 
2.26 
8.05 
8.95 

.00 
LOO 

.34 
2.36 
L48 

.11 

W68 

1809 

.58 
.13 
.55 
.03 
LOO 
L04 
.69 
.83 
.20 
.22 
L75 
«.00 
.37 
.66 
.38 

L13 
.65 
.00 
.25 
L40 
L57 
.01 
.30 
..00 
.13 
.20 
L26 
1.-68 
3.08 
.08 

.26 

'.'32' 
21 

L35 
.98 
.15 
.71 
.13 
.31 
.00 
.01 
.10 

L08 
.26 

3.21 
.86 
.77 
.90 
L75 
2.69 
L02 
3.46 
L75 
2.04 
3.15 
2.80 
5.46 
3.45 
2.55 

L97 
L62 
.76 
.55 
2.44 
L25 
.24 
L48 
.00 
.80 

*i"93' 
4.17 
L27 
2.84 

1870 

Ig71    

io.ii 

6.07 

1872 

Ig73 

17.59 
24.93 

1874 

1875 

1876 

1877 

1878 

.19 
L83 

.10 

.13 
L85 
2.15 

.74 
L34 

.87 

L80 
L89 
4.00 
4.50 
2.60 
4.75 
4.02 
.54 
2.25 

7.19 
15.78 
12.19 
10.09 

1879 

10.71 

1880 

1881     

2L56 
10.82 

1882 

14.13 

Mean 

.56  i    .78 

.« 

.69 

.66 

.84 

2.81 

2.32  :  L60 

L39 

.93 

.76 

13.81 

FORT  SHAW. 


Years. 

1 
1 

1 

1 

March. 

! 

i 

H> 

t 

-3 

1 
1 

1 

1 

Int. 

Int. 

Int. 

Int. 

Int. 

Int. 

Int. 

Int. 

Int. 

Int. 

Int. 

Int. 

UM7                              -    . 

.28 

.25 

"'.22' 
.00 

".'23 
.25 

".'24' 
.64 

".'97     i.  46     3.' 69* 

"."76' 
.86 



.37 
.18 

.46 
L33 

1flA8 

.80 
.11 

1869 

.50 

.40 

.10 

LOO 

L57 

7.54 

1876 

.45 

.•37 

.78 

.53 

.61 

.23 

LOO 

L43 

.22 

L64 

.54 

.32 

8.21 

1871 

.66 

.27 

.32 

.46 

.24 

L40 

.48 

.26 

.00 

.00 

.30 

.74 

5.13 

1872 

.79 

.96 

.21 

.36 

.89 

.41 

.36 

.39 

L74 

.04 

.02 

.18 

7.85 

1873 

.58 

.59 

.44 

.67 

.04 

.50 

3.38 

.26 

.38 

.36 

.22 

.14 

7.56 

1874 

.23 

.28 

.29 

.20 

.38 

.08 

L06 

L14 

.00 

.24 

.16 

.08 

4.14 

1875 

.36 

.25 

.02 

.32 

.05 

.04 

.83 

L71 

.62 

.68 

.00 

.05 

5.5S 

1876 

.75 

.00 

.18 

.16 

.18 

.14 

7.19 

.20 

L66 

3.01 

.03 

.26 

14.66 

1877 

.28 

.43 

.70 

.05 

L14 

L18 

2.04 

L43 

.85 

.28 

.44 

.36 

9.  !7 

1878 

.01 

.00 

.53 

.32 

.58 

.95 

5. 74  1  4. 43 
3. 10  ,  4.  98 

L52 
.66 

.41 
L30 

.82 
.00 

.42 
.55 

15.73 

1879 

1880 

.06 

L17 

.io 

.28 

.in 

L30 

2.38 

2.39 

1.15 

L09 

.05 

.33 

10.40 

1881 

.82 

L15 

2.27 

.47 

.15 

.-67* 

L46 

3.76 

LOT 

L23 

.06 

L50 

15.85 

1882 

.59 

.04 

.74 

.39 

.55 

.64 

L29 

L52 

L23 

.67 

4.77 

.76 

13.19 

Mean 

.45 

.44 

.53 

.34 

.41 

.59 

2.23 

L94 

.88 

.81 

.79 

.44 

9.85 
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Tears. 

1 

1 

>. 

1 

^ 

t 

1 

1 

1 

1 

1 

1  :  - 

^  :  ^ 

i 

1 

1 

Si 

1 

2    •■    1 

IfUL 

Im. 

Int. 

JfM. 

IfU. 

Int, 

Jnt. 

Ins. 

Int. 

In: 

IfU. 

Ins. 

im 

.26 

.76 

1.00 

.42 

.15 

.06 

2.41 

.63 

.80 

.71 

.32 

.41 

7.98 

i«i 

.14 

.22 

.60 

.88 

.48 

L48 

1.58 

.11 

.08 

.10 

.46 

.71 

7.09 

1872 

.65 

L24 

.81 

.32 

.13 

.66 

.62 

1.10 

4.62 

.71 

1.82 

.19 

12.37 

1878 

.81 

.59 

.60 

.65 

.23 

1.13 

3.03 

1.66 

1.29 

1.80 

.57 

.19 

12.86 

1874 

.86 

.12 

.67 

.10 

.64 

.43 

2.98 

2.11 

.10 

1.10 

.47 

.56 

10.28 

1875 

.68 

.60 

.66 

1.40 

.25 

1.04 

1.50 

2.57 

2.17 

1.19 

.13 

.71 

12.89 

187« 

.81 

.43 

.69 

.28 

1.34 

1.28 

9.08 

1.49 

2.32 

1.46 

.89 

.84 

20.41 

1877 

.38 

.09 

.72 

.11 

.60 

1.04 

4.58 

1.44 

1.94 

.«) 

.90 

.43 

12.96 

1878 

.45 
.09 

.00 
.50 

.20 
.22 

.05 
.74 

.30 
.14 

3.24 
1.86 

5.25 
4.08 

2.26 
4.96 

L31 
1.98 

.16 
1.56 

2.82 
.18 

1.18 
.60 

16.72 

1879 

16.43 

1880 

.06 
1.26 
1.73 

1.40 

1.56 

.07 

.24 

2.46 

.76 

.61 
.50 
.38 

.86 
.29 
1.09 

1.80 
.15 
1.22 

1.54 
1.43 
.85 

4.50 
3.46 
.13 

1.31 
2.28 
.85 

L47 
1.18 
.27 

.40 
1.82 
2.89 

.82 
1.64 
.86 

14.54 

1881    , 

17.62 

188» 

10.59 

MeMi 

.60 

.58 

.69 

.47 

.46 

1.16 

2.96 

2.03 

1.68 

.97 

.94 

.70 

13.28 

FORT  ELLIS. 


Yean. 

i 

1 

i 

Int, 

1 

1 

1 
Int. 

t 

< 
Int. 

1 

1 

t 

Int. 

.88 
.00 

1 

1 

1 

1N8 

Int. 

Int.  ,  Int. 

Int. 

Int. 

Int. 

Int. 
2.12 
L54 

Int. 
.32 
.46 

1880 



.91 
.18 

i'86 
.63 

L 15     1. 25 
.06      .U 

2.90 
.65 

3.13 
.54 

5.91 
.18 

2.65 
.61 

.85 

28.56 

1870 

1873 

1.21 

2.78 

3.22 

2.32 

.40 

.87 

.53 

.34 

.84 

.33 

.68 

1.68 

.66 

.64 

L16 

2.78 

.38 

.28 

1.12 

L16 

.98 

LW 
.87 
.26 

1.50 

i.re 

1.64 
2.05 
1.89 
1,16 

1874 

.51 

.45 
1.07 
1.66 
.00 
.08 
.30 
1.32 
2.43 

.86 
1.04 

.19 
L07 
L40 
L72 
4.78 

.74 

.07 

.87  .    .78 
.80  1  1.13 
.07  1    .27 
.48       .77 
.86       .94 

1.53 
.85 
1.13 
.76 
1.06 
2.77 
2.20 
1.17 
3.  SO 

.54 
.56 
.99 
LU 
1.40 
2.06 
4.24 
2.25 
2.62 

6.16 
5.60 
7.10 
4.02 
6.03 
1.89 
7.13 
1.44 
2.94 

2.58 
2.90 
2.38 
2.39 
3.34 
3.63 
8.01 
1.74 
3.03 

.49 
L56 
.21 
.77 
.63 
.48 
1.16 
1.24 
1,16 

19.17 

1875 

19.64 

1871 

1877 

16.53 
16.09 

1878 

21.14 

1879 

1880 

1.20 

.87 

2.53 

L03 

1.42 

1.82 

.83 

1.P1 

17.80 
33.18 

1881 

17.11 

1882 

19.44 

M«m 

.81 

1.40 

.86 

.94 

1.59  ' 

1 

1.77 

4.40 

3.02 

.85 

1.14 

1.16 

1.16 

10.10 

1 

PORT  ASSINABOINE. 

Int. 
1.72 
3.18 
1.41 

Teai*. 

1 

"A 
Int. 

i           t 

1  l!l 

.^ 
a 
^ 

i 

s 

Int. 
2.44 

L21 

1.18 

Int. 
.73 

1 

s 

I 

1 

5 

1 

1880 

Int. 

!  "      .    '            1  '    " 

Int.  1  Int.     Int.     Int.  ,  Int. 

.10       .30  1    .51     1.29       .79 

2. 29       .  70  :    .  38       .  21  i    .  91 

.24  {    .86  1      65  1  2.84  1  1.55 

Int. 

.37 

1.61 

2.19 

Int. 
.22 
.73 
.87 

Int. 

1881 

.65 

.48 

1.63 
.04 

14.' 86 

1882 

12.54 

Mean 

.57 

.83 

.88  ;    .45  j    .51  !  1.45  !  1.08 

1           1           1           ! 

1.21 

2.10 

1.07 

1.39 

.61 

13.15 

HELENA. 


Tears. 

1 

] 

1 

£ 

i 

1 

1 

►^ 

t 

< 

1 

1 

1 

JfM. 

Int. 

Int. 

Int. 

Int. 

Int. 

Int. 

Int.  !  Int. 

Int. 

Int. 

Int. 

1880 

2.22 
1.55 

1.24 
1.60 

.46  1    .86 
3.51  1  1.05 

L38 
1.78 

.00 
2.49 

1.23 
2.04 

1881 

.87 

4.64 



2.86 

.51 

.00 

23.  PO 

1882 

L27 

.38 

L08 

.87 

.31 

.94 

.54 

1    1ft   i         91 

.15 

3.64 

.26 

10  43 

. 

Mean 

LOT- 

2.61 

1.97 

.44 

.16 

1.57 

1.13 

1. 72  i  1. 04 

1 

1.10 

3.04 

1.18 

15.98 
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Appended  will  be  found  the  carves  showing  the  rainfall  at  certain 
points  in  the  Missouri  Basin.  It  will  be  seen  that  the  greatest  precip- 
itation, as  a  rule,  occurs  in  May.  The  amount  of  precipitation  during 
the  winter  months  has  a  great  effect  upon  the  mean  stage  of  the  river. 
The  summer  rains  soon  pass  off  and  the  river  falls  rapidly  to  low- water 
stage.  The  fall  rains  are  always  anxiously  looked  for  by  steamboat 
men.  Still  the  waters  of  the  Missouri  are  for  much  of  the  season  the 
product  mainly  of  melted  snow,  contributed  by  the  headwaters,  with 
comparatively  little  loss  by  evaporation .  This  snow  furnishes  the  larger 
portion  of  the  volume  of  the  river  after  June. 

The  lowest  water  known  was  that  of  last  year  (1882) ;  next  to  that 
was  the  low  water  of  1869  and  1874.  The  steamboatman's  idea  of  the 
stage  of  the  river  for  different  years  is  as  follows : 

1868.  Fair  steamboat  stage. 

1869.  Very  low. 

1H70.    Not  qaite  as  good  as  in  1868. 

1871.  Very  low  in  the  fall. 

1872.  Good. 

1873.  Fair. 

1874.  Low. 

1875.  Short,  eood  season;  low  in  the  fall. 

1876.  Unnsnally  good. 

1877.  Fair. 

1878.  Good. 

1879.  Low. 

1880.  Good. 

1881.  Low. 

1882.  Lowest  water  known. 

Now,  referriug  to  the  precipitation  for  those  years,  it  is  to  be  seen  that 
the  navigable  stoge  of  the  river  is  not  derpendent  solely  upon  the  annual 
precipitation,  nor  upon  that  for  any  particular  portion  of  the  year.  For 
example,  taking  the  year  1876,  which  was  the  best  boating  season  of 
which  we  have  a  record,  and  we  find  that  the  annual  precipitation  was 
greater  than  for  any  other  year,  but  that  the  precipitation  for  the  suow- 
months  November,  December,  January,  February,  and  March,  and  for 
the  low-water  months  July,  August,  September,  and  October,  was  much 
less  than  in  1882,  the  lowest  water  known ;  that  the  annual  precipita- 
tion of  1876  was  less  than  in  1878,  while  the  precipitation  for  the  snow 
and  low-water  months  of  1876  exceeded  that  for  the  same  period  in  1878. 
The  latter  year  was  considered  simply  a  "  good  one.^'  It  is  impossible 
to  draw  any  positive  conclusion  as  to  the  stage  of  water  from  the  record 
of  the  rainfall.  Undoubtedly  the  temperature  has  a  great  influence  in 
regulating  the  time  of  melting  of  the  snow,  and  thus  exerts  an  influence 
upon  the  stage  of  water.  An  excessive  precipitation  might  be  followed 
by  an  early,  hot  summer,  and  floods  would  be  great,  but  of  short  dura- 
tion, followed  by  a  very  poor  boatfng  stage. 

The  river  generally  closes  about  November  15,  but  for  several  days 
previously  the  ice  runs  heavily,  and  navigation  may  be  said  to  usually 
cease  about  November  10.  The  dates  of  closing  and  breaking  up  of 
course  vary  for  different  portions  of  the  river.  At  Fort  Berthold,  Dak., 
the  break-up  occurs  as  follows : 


Years. 


1846 
1^7 
1848 
1849 
1850 
1851 
1862 


Month.     ! 

1 

April 

10 

April 

3  ' 

April 

8  ' 

April 

1  1 

April 

6l 

March 

21  > 

March  26  | 

Years. 


1853 
1854 
]8r»5 

1857 
1868 
1859 


Month. 


Year*. 


Month. 


March  29   j  1860 March  29 

April      8      1861 April  d 

Mai-ch  26   '1862 March  81 

April      3  [!  1563 1  March  M 

Maioh  26  i;  1864 |  April  9 

April     15   I  1865 1  April  14 

April     21    1  1866 April  11 


Digiti 


zed  by  Google 


APPENDIX    V. 

At  Bismarck,  Dak.,  the  break-up  occurred  as  follows: 


1349 


Yean. 

Month. 

April      6 
April      1 
Apra    15 
March  19 
April    18 

Years. 

Mono.. 

]fr« 

Ig75 

April     17 
March  25 
March  80 
March  14 

1171 

1876' 

W72 

1877 

vnz 

1878 

187* 

Yeara. 

Month. 

1879. 

March    SO 

1880. 

March    80 

1881 

March    80 

1882 

April       6 

At  the  mouth  of  the  Mnscleshell  the  break-up  o3curred  in  1874  on 
April  9,  and  in  1875  on  April  10. 

At  Dauphin's  Bapids  in  1879  the  break-up  occurred  Mareh  25. 

At  Gallatin  Bapids  in  1881  it  occurred  on  February  4,  and  in  1882  on 
March  26. 

At  Chimney  Bend  in  1880  it  occurred  on  March  28. 

It  is  stated  the  break-up  at  its  headwaters  occurs  in  the  latter  part  of 
Pebrnary.  The  ice  usually  gorges  at  several  places  in  the  river,  and 
occasionally  the  bottoms  are  overflowed  to  a  depth  of  10  feet 

Throwing  out  of  consideration  the  banking-up  caused  by  gorges,  the 
range  between  highest  and  lowest  water  of  which  we  have  records  is, 
at  Benton,  7.5  feet;  at  Dauphin's  Bapids,  7.3  feet;  at  Oallatin  Bapids, 
9.76  feet,  and  at  Carroll,  17.17  feet.  A  sheet  of  curves,  plotted  firom 
sach  gauge-readings  a«  we  have,  is  appended* 

THE  BISOHABGB. 

We  have  the  following  three  well-known  fonnulaB  for  the  mean  ve- . 

locity: 

Oanouillet  and  Kuttbr. 


V  =  rT^    /ES 


Z  =  4l.6  + 


1.811  .  0.00281 


"F" 


S 


:  (41.6  4 


0.0028r^ 


"S" 


;- 


in  which — 


V  ==  mean  velocity. 
B  =  hydraulic  mean  radius. 

S  =  slope  or  sine  of  inclination  of  the  water  surface. 
N  =  coefficient  indicating  degree  of  roughness  of  the  wetted  pe- 
rimeter. 
The  following  are  some  of  the  values  given  for  N: 

Kivers  and  canals  in  perfect  order  and  free  firom  stones  and  weeds . .  0. 025 
Bivers  in  moderately  good  order,  having  some  stones  and  weeds .  0. 030 
Rivers  and  canals  in  bad  order,  overgrown  with  vegetation  and 

strewn  with  stones  and  detritus 0. 035 

Irregular  beds  and  broken  channels 0. 050 
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J3'Arcy  and  Bazin. 

for  sections  in  earth,  and  in  which — 
V=mean  velocity. 
B= hydraulic  mean  radius. 
S  =  slope  or  sine  of  inclination  of  the  water  surface. 


Humphreys  and  Abbot. 
^=(^/«+~(^v^-^B)■-"VT> 

But  (Printed  Papers  Essayons  Olub  No.  II)  "  for  streams  larger  than 
50  or  100  feet  in  cross-section  the  term  involving  M'  may  be  dropped." 
Bence  we  have — 


-G/»<f:^0*-«)" 


in  which — 

V=mean  velocity. 

a  sarea  of  cross-section. 

p  =wetted  perimeter. 

w?= width. 

S  ==slope  or  sine  of  inclination  of  water  surface. 

Mr=coefficient  depending  on  the  mean  radius. 

As  not  only  each  river  has  its  own  particular  coefficient,  but  the  coeffi- 
cient varies  for  different  portions  of  the  same  river,  none  of  the  formulae 
for  mean  velocity  have  an  entirely  general  application.  Therefore, 
before  selecting  one  for  use  the  results  given  by  the  three  formulae  will 
be  compared  with  the  observed  velocities  and  the  formula  which  gives 
the  least  mean  error  will  be  adopted. 

There  have  been  altogether  ten  gaugings  made  of  the  Yellowstone 
and  Missouri  rivers,  which  gave  the  following  results : 

Table  No.  I. 


No. 

Looalitiy. 

a 

P 

424.5 
621.08 
1091. 73 
508.8675 
610.  067 
486.28 
46&842 
144.87 
651.087 
640.35 

Uf 

424 
620 
1090 
597 
609 
435 
465 
442 
660 
689 

R 

S 

Missouri 

1626 

4082.8 

988a  25 

3579.7 

3703.9 

2634.8 

2372 

2350 

4788.68 

4767.53 

3.830 

6.674  . 

&966 

5.9826 

6.0714 

6.0392 

5.0918 

6.7885 

7.8472 

7.4452 

0.0006817 

0.0008686 

0.000898 

0.00016 

0.00015 

0.000186 

0  00022 

MiBBOOTi 

Missoari 

Yellowstone 

Yellowstone 

Yellowstone 

Yellowstone 

Yellowstone 

0  00022 

Yellowstone 

aooo27 

6.00028 

14) 

Yellowstone 
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irou 

Locality. 

M 

N 

Compnted  velo 
n.  &  A.     D.  &  B. 

•city. 

Observed 
velocity. 

G.StK. 

1 

Misaoari 

0. 005919 
0.  004828 
0.  0042207 
0.005007 
0.  0049786 
0.0049882 
0. 0053632 
0.  0051046 
0. 0046968 
0.0045464 

0.05 

0.03 

0.03 

0.025 

0.025 

0.025 

0.025 

0.025 

0. 0.') 

0.05 

3. 085 
3.509 
4.229 
2.642 
2.663 
2.807 
2.676  . 
2.  857  1 
8.436  1 
8.494  1 

8.844 
4.182 
5.323 
2.496 
2.524 
2.792 
2.696 
2.939 
3.862 
3.969 

1. 9311 

3.4252 

4.352 

2.460 

2.485 

2.737 

2.648 

2.875    1 

2.006 

2.061 

2.8186 

2 

MiBSoari 

8. 7415 

Missoari      

1.9633 

Tellowstone 

3.6841 

Xellowstone 

3.5633 

TellowtitoDe      

2.8002 

Tellowatone  

8.2042 

"Fello  WBtone 

3.0047 

ITellowstone 

1.6677 

10 

Yellovrstone 

1.6404 

The  slope  used  for  No.  3  was  not  well  determined,  and  the  results 
will  not  be  used  in  the  comparison  of  the  three  formulae.  The  errors 
of  the  computed  velocities  are  given  in  the  following  table: 


Table  No.  2. 


No. 


Locality. 


Miaaonri 

liiaaoari 

Missouri 

Yellowstone . 
Yellowsione 
Yellowstone. 
Yellowstone  . 
Yellowstone.. 
Yellowstone- 
Yellowstone.. 


Sam  .. 
Mean. 


H.4kA. 


0.7664 
0.2325 


D.&B. 


O.AK. 


1. 5254 
0.4405  I 


0.8875 
0.3163 


1.  0421 
0.9003 
0.5068 
0.5282 
0. 1477 
L7683 
L8536 


7.7459 
0.8606 


1. 1861 
1.  0393 
0.  4918 
0.5082 
0.0657 
2.1948 
2.3286 


9.7799 
L0867 


1.2241 
L0783 
0.4368 
0.5562 
0.1297 
0.3383 
0.4206 


4.8878 
0.6431 


Therefore  Kutter's  formula  will  be  used,  the  value  of  N  being  deduced 
for  the  locality  of  application.  The  values  of  N  in  Table  jSo.  1  were 
assumed,  but  the  values  as  deduced  from  the  formula  for  mean  velocity 
are  as  follows : 

Table  No.  3. 


Ko. 


Locality. 


Miaaonri  (Stabba' Perry) 

Miaaonri  (Dauphin's  Rapids)    

M  iMsonri  (month  Snn  River) 

Yellowstone  (Fort  Keogl)) 

Yellowatone  (Fort  Keogh) 

Yellowatone  (2  miles  above  Keogb) 

Yellowatone  (Diamond  laland) 

YeUowstone  (Diamond  Island) 

Yellowstone  (2  miles  below  Glendive)  . 
Yellowatone  (2  milea  below  Glendive)  . 


N. 


0. 041495 
0. 027227 


0. 016195 
0.01701 
0. 030281 
0. 020445 
0.023836 
0.061856 
0. 064425 


Having  determined  the  local  value  of  K,  it  will  be  assumed  as  constant 
for  all  stages  of  the  water  at  that  locality.  It  is  impossible  for  want  of 
data  to  do  otherwise. 

The  following  table  gives  the  slopes  of  a  portion  of  the  Missouri  Eiver 
as  determined  by  levels  taken  at  the  water's  edge  on  the  banks.  The 
surveys  were  made  whenever  the  time  could  be  spared  .from  the  work 
of  improvement^  and  consequently  were  made  at  different  stages  of  the 
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water.    Hence,  errors  are  oommitted  in  assuming  the  different  results 
as  correct  for  the  continuous  stretch  during  the  low- water  stage: 

Table  No,  4. 


Localiiy. 


Head  GaUatin  EapidB 1 

GaUatin  Rapids 2 

Gallatin  Bapids » 

Poot  GaUatin  Eapids 4 

Head  Bear's  Bapids 5 

Foot  Bear's  Bapids 6 

Clear  River 7 

Clear  River 8 

Head  Little  Dog  Bapids 0 

Little  Dog  Rapids 10 

Little  Dog  Rapids 11 

Foot  Little  Dog  Bapids 12 

Clear  River 13 

Head  Dauphin's  Bapids 14 

Dauphin's  Rapids 15 

Dauphin's  Rapids  16 

Daupliin's  Rapids 17 

Foot  Dauphin^  Rapids 18 

Head  HcGarry's  Bar 1» 

McGarrj's  Bar 

Foot  McGarrr's  Bar 21 

Head  Castle  Bluff  Rapids 22 

Castle  Bluff  Rapids ,  23 

Castle  Bluff  Rapids I  24 

Foot  Castle  Bluff  Rapids 25 

Clear  River 26 

Clear  River '  27 

Clear  River 28 

Clear  River ;  29 

Head  Chimney  Bend  Rapids 30 

Foot  Chimney  Bend  Rapids I  31 

Clear  River 

33 
34 
35 
36 
37 


11 


Clear  River 

Clear  River 

Head  Lone  Pine  Rapids 

Foot  Lone  Pine  Rapids 

Clear  River , 

Head  Sliding  Bluff  Rapids 

Foot  Sliding  Bluff  Bapids 39 

Clear  River 40 

Head  Magpie  Rapids 41 

Foot  Magpie  Rapids 42 

Head  Cabin  Rapids 1  43 

Foot  Cabin  Rapids 44 

Head  Bird's  Rapids !  46 

Foot  Birds  Rapids j  46 

Clear  River I  47 


896 
1,004 
2,376 
6,198 

822 
4,000 
1.000 
3,840 
1,580 
2,423 
1,380 
4,847 

830 

840 

810 

350 
1.140 
5,270 
2.800 

710 
2,940 

070 
1,595 

730 
1,545 
1.840 
1,880 
3,330 
2,110 
1.305 
4,955 
1,750 

630 
1,395 

495 
4,360 

890 

360 
7,490 
1,350 
2,050 
2.700 
1,500 
5,160 
3,180 
1,340 


i 

k 


0.77 
L81 
2.13 
2.03 
2.33 
0.89 
0.68 
0.54 
3.08 
L35 
1.64 
0.57 
0.06 
0.54 
0.89 
0.69 
3.95 
1.15 
2.54 
1.22 
1.42 
1.34 
1.23 
1.29 
0.61 
0.08 
U.95 
2.65 
0.83 
2.11 
2.51 
0.18 
0.57 
0.33 
L04 
0.68 
0.46 
0.75 
2.42 
1.36 
3.12 
0.50 
1.68 
1.06 
3.15 
0.57 


0. 001KOa789 
0.0008864M 
0. 000827525 
0.002834660 
0. 000222560 
0.000680006 
0.0001406K 
0.001949867 
0.000657166 
0. 001188406 
0.000117566 
0. 000072286 
0. 000642867 
0. 001008766 
0. 001971426 
0.003464912 
0. 000218216 
0. 000907142 
0. 001718310 
0. 000482993 
0. 001381443 
0.  000771160 
0. 00L7671BS 
0.000394828 
0.  000043478 
U.  000505319 
0.  000795795 
0.000393365 
0. 001616858 
0.000506650 
0. 000102855 
0.000004762 
0.000236666 
0. 00210  lOIO 
0. 000165061 
0.000516864 
0.002086363 
0. 000328007 
0. 001007407 
0. 001521961 
0. 000186186 
0. 001120060 
0.000205426 
0.000900506 
0.000426874 


From  this  table  we  have  as  mean  values  for  S :  In  stretches  where 
there  are  islands  or  bars,  0.000248022;  in  clear  river,  0.000437001;  on 
rapids,  0.001691719. 

Observations  taken  at  Dauphin's  Bapids  in  1877  at  a  stage  of  2.00  feet 
above  low  water,  of  1874,  give : 

V=3.7415  8=0.0003686  R=6.574 

Substituting  these  values  in  Kutter's  formula  we  have,  after  solving 
the  equation — 

N=0.02722Z. 

We  have  seen  above  that  the  mean  value  for  8  in  stretches  where 
there  are  islands  or  bars  is  0.000248,  and  that  will  be  ^assumed  as  the 
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slope  at  Byau's  Island.    Then,  from  observations  made  at  Byan's  Island, 
ve  have  for  a  stage  of  0.87  feet  above  low  water  of  1874 : 

V=1.9742  8=0.000248  B=6.987. 

Substitating  these  values  in  Kutter's  formula,  we  deduce : 

N=0.0466465 

The  drainage  area  of  the  river  for  Dauphin's  Rapids  is  39,246.5  square 
]iiile6=:157,554,666,086,400  square  inches. 
The  mean  annual  rainfall  was: 


Locality. 


1880. 


myrtBOis t 38.18 

IWrt  Logan ».40 

Fort  Shaw I  10.40 

»Brt  Benton 14.54 

Sam I  67.52 

Hean 18.88 


187». 


17.80 
18.17 


1&48 


47.40 
15.80 


Hence  the  total  rainfall  for  Dauphin's  drainage  area  for  1880  was 
1,539,075,673,344  cubic  feet ;  and  for  1879  it  was  1,440,604,007,040  cubic 
feet. 

The  following  are  the  mean  monthly  gauge-readings  at  Dauphin's 
referred  to  low  water  of  1874 : 


Konth. 


Jaonary — 
ICareh 

is?.::;::: 

Jime 

Jaly 

Aacaat.... 
September. 
Oefeober 


neeember  . 


1880. 

1870. 

68.87 

38.98 

40.06 

88.87 

60.98 

88.75 

18.00 

88.17 

108.56 

56.74 

S28.80 

167.14 

106.06 

98.48 

58.88 

19.86 

21.00 

2.71 

18.74 

1.88 

18.01 

-6.18 

70.57 

46.69 

And  hence  for  the  mean  daily  stage  we  have  2.43866  for  1880  and 
1.70836  for  1879. 

The  stage  of  water  at  Dauphin's  Rapids  when  the  gauging  was  made 
in  1877  was  2.00  feet  above  low  water  of  1874,  and  the  hydraulic  mean 
radius  was  6%574,  hence  we  have  for  hydraulic  mean  radius  for  the  mean 
daily  stage  in  1880 — 

6.574+0.43866=7.01266. 

and  in  1879— 

6.574-0.29164=6.28236. 

And  the  wetted  perimeter  for  1880  will  be  662.5225  feet,  and  for  1879  it 
will  be  593.5272  feet,  and  hence  we  have  for  1880  the  area  of  the  cross- 
section  4646.045  square  feet,  and  for  1879  the  area  3728.751  square  feet. 
Supposing,  now,  N  and  S  to  remain  constant  for  the  changes  in  depth 
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and  substituting  the  values  of  B,  for  1880  and  1879  in  Kutter's  formula^ 
we  shall  have  for  1880— 

V=3.9067, 
And  for  1879: 

V=3.6286. 

And  substituting  these  values  in  the  expression  Q=AV,  we  shall  have 
for  the  discharge  per  second,  in  1880 : 

Q= 18,150.70  cubic  feet, 
In  1879— 

Q=13,530.14  cubic  feet, 

Or  the  total  annual  discharges  for  1880  and  1879,  respectively,  are 
573,968,695,680  cubic  feet  and  426,686,495,040  cubic  feet.  Hence  the 
ratios  of  discharge  to  the  rainfall  were,  for  1880: 

573,968,695,680_        „ 
1 ,539,075,673,344- 
And  for  1879 : 

426,686,495,040_ 
1,440,604,007,040"" 

or  the  mean  ratio  is  0.3345. 

The  drainage  area  for  Byan's  Island  is  39,964.8  square  miles,  or 
160.438,273,966,080  square  inches. 

The  rainfall  for  1882  was: 

Inche*. 

Helena 10.43 

FortEUis 19.44 

Fort  Shaw 13. 19 

Fort  Benton 10. 59 

Fort  Assinaboine 12.  .^4 

or  a  mean  for  the  basin  of  13.24  inches.  Hence  the  tot^l  rainfall  of  the 
drainage  area  for  Eyan's  Island  for  1882  was  1,229,283,997,286  cubic  feet. 

The  total  rainfall  for  drainage  area  of  Dauphin's  Rapids  in  1882  was 
1,207,189,686,912  cubic  feet. 

The  ratio  of  the  rainfall  for  Ryan's  Island  to  that  for  Dauphin's  is — 

1,229^283,997,286^ 

1 ,207, 189,686,912'"  ^- "^^• 

Now,  by  observations  at  Ryan's  Island  on  October  20, 1882,  at  a  stage 
of  0.87  foot  above  low  water  of  1874,  we  have  the  discharge  7304.7  cubic 
feet  per  second,  and  the  discharge  at  Dauphin's  for  the  same  date  should 
be 

7304.7     „^„^  ,^ 
-l.T)i83=7^^^-^ 
cubic  feet  per  second. 

On  September  7, 1882,  the  stage  of  water  at  Dauphin's,  referred  to 
low  water  of  1874,  was  — 0.55  foot.  On  September  14, 1882,  the  stage  of 
water  at  Ryan's,  referred  to  low  water  of  1874,  was  — 0.28.  At  Benton 
the  gauge  readings  show  that  the  river  was  stiationary  from  September 
5  to  September  10,  the  stage  being  — 0.17.  On  September  14  at  Benton 
the  gauge  read  — 0.29,  and  at  Ryan'vS  — 0.28.  As  the  stage  at  Benton 
had  been  stationary  from  October  7  to  October  17,  inclusive,  we  will,  in 
default  of  readings,  suppose  it  to  have  remained  stationary  to  include 
October  20,  or  to  be  +0.50.    At  Ryan's  on  that  date  it  was  +0.87,  hence 
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at  Benton  the  stage  was  0.37  foot  lower  than  at  Ryan's.  Now,  on  Sep- 
tember 7  at  Dauphin's  the  gauge  read  — 0.55,  and  at  Benton  it  read 
—0.17,  On  September  14  at  Benton  it  read  — 0.29,  or  there  had  been  a 
fall  of  0.12  foot.  Supposing  the  same  fall  to  have  occurred  at  Dauphin's, 
we  shall  have  as  the  stage  at  that  place  — 0.67  on  September  14.  But 
at  Ryan's  on  September  14  the  stage  was  — 0.28,  and  hence  at  Dauphin's 
the  stage  was  0.39  foot  lower  than  at  Ryan's.  Now,  at  Ryan's  on  Octo- 
ber 20,  or  date  of  gauging  the  river,  the  stage  was  -1-0.87,  and  hence  we 
will  assume  the  stage  at  Dauphin's  wa«  -1-0.48.  We  have  seen  above 
that  for  a  stage  of  +2.00  feet  at  Dauphin's,  R=6.574,  and  hence  for  a 
stage  -f-0.48  we  haveR=5.054,  and  the  area  of  cross-section  A=2413.169 
square  feet. 
Then  from  the  expression  Q=AV,  or 

7173.42=2413.169V, 
we  have 

V=2.9726 

Now,  in  order  to  determine  the  change  in  S  we  substitute  in  Kutter's 
formula  for  the  mean  velocity  the  values 

V=2.9726  N=0.027227  R=5.054 

and  by  successive  approximations  we  find 

S =0.00033214 

for  a  stage  of  -hO.48.  But  for  a  stage  of  +2.00  we  had  S=0.0003686^ 
and  hence  we  have  a  decrease  in  ^  of  0.00003646  for  a  fall  of  1.52  feet> 
Assuming  the  rate  of  decrease  to  be  constant  for  a  continued  fall,  we 
shall  have  for  the  lowest  water  of  1882,  or,  a  stage  of  —0.67,  the  value 

8=0.00030456. 

To  determine  the  mean  velocity  for  the  lowest  stage  of  1882  we  have^ 
then,  supposing  N  to  remain  constant, 

R=3.904  S==0.00030456  N=0.027227. 

Substituting  these  values  in  Kutter's  formula  we  shall  find 

V=2.3794  feet  per  second, 

and  substituting  in  the  expression  Q= AV  the  values 

A=1439.912  V=2.3794 

we  have  as  the  discharge  for  the  "Rocky  River"  at lowe43t  known  stage 

Q=3426.14  cubic  feet  per  second. 

HISTORY  OF  THE  WORK. 

I  was  placed  in  charge  of  the  work  of  improving  the  Missouri  River,, 
above  the  mouth  of  the  Yellowstone,  March  21, 1877,  and  have  con- 
tinued in  charge  up  to  the  present  time.  The  district  was  increased  by 
the  addition  of  the  river  from  the  mouth  of  the  Yellowstone  to  Sioux 
City,  Iowa,  in  the  fall  of  1882. 

In  the  latter  portion  of  the  river  work  had  been  done  by  Major  Suter 
at  Vermillion,  Dakota,  but  the  funds  pertaining  to  the  work  at  that 
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point  had  been  exhausted  when  I  took  charge,  and  nothing  farther  haa 
been  done  except  to  keep  a  watchman  in  charge  of  the  property. 

Upon  taking  charge  of  the  upper  river  I  found  that  there  had  been 
three  reports  made  upon  the  subject:  one  by  Maj.  Charles  B.  Sater, 
Corps  of  Engineers  (Report  Chief  of  Engineers,  1876),  one  by  Oapt 
C.  W.  Howell,  Corps  of  Engineers  (Report  Chief  of  Engineers,  1868)^ 
and  one  by  Mr.  Thomas  P.  Roberts,  published  by  the  War  Department 
in  1872.  Each  of  these  reports  recommended  improvements  in  bat 
general  terms.  As  no  detailed  surveys  had  ever  been  made,  it  was  im- 
possible for  them  to  do  otherwise.  They  were  all.  however,  definite 
enough  to  show  that  the  work  should  be  commencea  in  the  upi>er  por- 
tion of  the  river,  within  the  first  300  mUes  below  Benton,  where  the 
most  serious  obstructions  to  navigation  consisted  of  a  series  of  rapids. 
Of  these  rapids  Dauphin's  was  mentioned  in  the  reports  as  demanding 
the  first  attention,  and  the  opinions  of  steamboat  men  as  expressed  to 
me  coincided  with  that  conclusion.  In  view  of  the  above  a  party  con- 
sisting of  one  assistant  engineer,  one  recorder,  ope  overseer,  and 
twenty-three  men  was  organized  in  Saint  Paul  and  left  for  the  scene  of 
operations  June  11, 1877,  arriving  at  Dauphin's  Rapids  June  25.  Mr. 
H.  E.  Stevens  was  the  assistant  engineer.  He  continued  on  the  work 
until  February  15, 1883,  when  he  resigned  to  enter  commercial  life.  I 
am  indebted  to  him  for  very  valuable  assistance  in  carrying  on  the 
work  both  in  field  and  office.  Much  of  the  good  accomplished  is  due 
to  the  energy  and  ability  which  he  brought  to  bear  on  the  work. 

The  improvement  has  been  continued  each  year  since  the  commence- 
ment of  it,  and  most  excellent  results  have  been  attained.  It  has  been 
carried  on  by  hired  labor  and  purchased  in  open  market.  For  some  time 
the  country  was  infested  with  hostile  Indians,  and  it  was  necessary  not 
only  to  arm  the  parties  but  to  have  escorts  of  infantry.  Most  of  the 
material  has  been  purchased  in  Saint  Paul  and  the  men  hired  in  Min- 
neapolis, there  being  no  markets  for  either  suitable  labor  or  mat-erial  in 
Montana.  In  1881  a  small  steamboat  was  purchased,  and  since  then  the 
work  has  been  much  facilitated.  Bids  for  doing  the  work  were  adver- 
tised for  in  March,  1881,  but  not  one  was  received,  and  the  result  was 
simply  time  lost  and  much  inconvenience  in  consequence.  1  he  appro- 
priations have  usually  been  made  late  in  the  season,  and  hence  delays  in 
the  work  have  resulted. 

In  carrying  on  the  work  the  main  idea  has  been  to  accomplish  as  much 
good  as  possible  in  a  short  time  and  to  improve  as  great  a  length  of 
river  as  possible.  For  this  reason,  and  also  for  the  reason  that  we  have 
no  surveys  except  such  as  could  be  made  without  interfering  with  the 
work  of  improvement,  there  has  been  no  complete  plan  of  work  made, 
and  estimates  for  the  improvements  cannot  be  made. 

The  work  done  may  be  summarized  as  follows : 

At  Dauphin's  Rapids  a  channel  100  feet  wide  and  3,400  feet  long  was 
deaied  of  rocks,  and  a  dam  constructed  at  the  head  of  the  bar  to  close 
the  right  chute. 

Rock  removed  from  chanuel,  985.5  cubic  yards. 

Dam  703  feet  long,  coutaining  4,056  cubic  yards  of  rock,  760  faacines. 

The  channel  should  be  widened,  but  such  work  is  not  urgent.  The 
least  depth  at  lowest  water,  and  that  only  in  a  very  few  places,  is  30 
inches,  the  remainder  of  the  channel  varying  in  depth  from  3  to  5  feet. 
Boats  properly  handled  now  never  have  any  trouble  at  Dauphin's  Rapids. 

At  Cow  Island  all  of  the  rocks  were  removed  from  the  channel  and 
three  dams  built.  The  upper  dam  contains  1,179  cubic  yards  of  stone; 
the  middle  one  955,  and  the  lower  one  340  cubic  yards  of  stone.    The 
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improvements  at  this  place  are  completed  and  a  navigable  channel  of 
over  3  feet  secured.  Boats  now  experience  no  difflcnlty  at  Oow  Island. 
The  improvements  have  permitted  the  landing  of  freight  above  the 
islands,  and  the  land-haul  to  Benton  is  thus  greatly  facilitated. 

At  Grand  Island  the  left  chnte  was  closed  by  a  dam  of  stone,  brush, 
and  gravel.  In  all  there  have  been  placed  in  the  dam  2,199  cnbic 
yards  of  stone  and  1,133  fascines.  Jnst  above  Grand  Island  a  training- 
dam  was  built,  950  feet  long,  containing  378  cubic  yards  of  stone  and 
81  fascines.  At  the  foot  of  Grand  Island  a  training-dam  was  built  con- 
taining 628  cubic  yards  of  stone,  56  cubic  yards  of  gravel,  and  534 
fascines. 

At  Hammond's  Island  the  right  chute  was  closed  by  a  dam  245  feet 
long,  containiug  596  cubic  yards  of  stone,  914  fascines,  and  192  cubic 
yards  of  gravel.  At  the  lower  point  of  Hammond's  Island  there  was 
bnilt  a  dam  containing  120  cubic  yards  of  stone^  367  cubic  yards  of 
gravel,  and  406  fascines.  The  e£fect  of  these  dams  at  Grand  Island 
and  Hammond's  Island  is  a  greatly  improved  and  straightened  channel. 
More  work  should  be  done  just  below  Grand  Island. 

At  McGarry's  Bar  a  dam  565  feet  long,  containing  1,532  cubic  yards 
of  stone,  was  built.  There  is  now  a  good  depth  of  water  on  the  bar, 
but  the  channel  just  above  and  below  the  dam  should  be  cleared  of  rocks. 

At  Two  Calf  Island  a  dam  was  built  closing  the  middle  chute.  The 
dam  is  252  feet  long,  and  contains  125  cubic  yards  of  stone,  270  cubic 
yards  of  gravel,  and  372  fascines. 

At  Snake  Point  a  few  of  the  prominent  rocks  were  blasted  down ;  a 
dam  was  built  from  the  right  bank  across  the  shoal  above  the  island. 
The  dam  is  about  615  feet  long,  and  contains  2,006  cubic  yards  of  stone. 
The  channel  is  greatly  improved. 

At  Eyan's  Island  was  built  a  dam  1,330  feet  long,  containing  419 
cubic  yards  of  stone,  2,399  cubic  yards  of  gravel,  and  2,797  fascines. 
The  effect  of  the  dam  was  immediate,  giving  a  3-foot  channel. 

At  Holmes'  Rapids  a  channel  100  feelf  wide  and  3,500  feet  loog  was 
cleared  by  the  removal  of  286  cubic  yards  of  rock. 

At  McKeever's  Rapids  16  cubic  yards  of  rock  were  removed,  leaving 
a  clear  channel  1,000  feet  long  and  100  feet  wide. 

At  Gallatin  Rapids  a  clear  channel  100  feet  wide  and  2,100  feet  long 
was  made  by  the  removal  of  734  cubic  yards  of  rock.  A  dam  was  built, 
and  its  effect  is  to  materially  aid  boats  in  running  the  channel. 

The  bars  at  Kipp's  and  Pablos  rapids  were  raked  for  a  length  of  1.000 
feet,  and  a  width  of  100  to  200  feet.  It  will  be  necessary  to  build  a 
series  of  wing-dams  at  each  of  those  places. 

At  Castle  Bluff  Rapids  a  channel  100  feet  wide  was  cleared  of  388 
cubic  yards  of  rock.    More  work  should  be  done  here. 

At  the  foot  of  a  gravel  bar  one-half  mile  above  Castle  Bluff  71  cubic 
yards  of  rock  were  removed. 

At  Bear's  Rapids  the  channel  was  cleared  for  2,000  feet,  most  of  the 
work  being  in  a  length  of  500  feet;  499J  cubic  yards  of  rock  were  re- 
moved.   This  channel  is  now  in  good  condition. 

At  Bird's  Rapids  a  fair  channel  has  been  secured  at  what  was  one 
of  the  worst  places  in  the  river;  63  cubic  yards  of  projecting  rock  were 
blown  down  below  the  3-foot  curve  and  114  cubic  yards  removed  by 
the  grabs.  The  channel  should  be  widened  at  the  foot  by  removal  of 
rocks  and  a  dam  built  at  the  head  of  the  bar — possibly  a  second  one 
above 

At  Cabin  Rapids  there  were  only  a  few  bowlders,  24  cubic  yards  in 
all,  lying  in  from  3J  to  5^  feet  of  water.    They  were  removed. 
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At  Magpie  Bapids  131^  cubic  yards  of  rock  were  removed  from  a 
channel  length  of  3,000  feet.  Work  in  the  way  of  "  cleaning  up  "  may 
be  done  here. 

At  Lone  Pine  Rapids  23  cubic  yards  of  rock  were  removed.  Cleaning 
up  may  be  done  here. 

At  Little  Bog  Eapids  442  cubic  yards  of  rock  were  removed  from  a 
channel  100  feet  wide  and  5,100  feet  long. 

At  Chimney  Bend  318  cubic  yards  of  rock  were  removed.  More  work 
is  needed  here. 

A  survey  of  the  river  has  been  made  from  Holmes'  Bapids  to  the  foot 
of  Bird's  Bapids,  and  also  at  Kipp's  and  Pablos  rapids,  at  Dexter 
Chute,  at  Byan's  Island,  at  Trover  and  Buffalo  shoals,  at  Hawley  Isl- 
and, at  Snake  Point,  at  Cow  Island,  at  Grand  Island,  at  Hammond  Isl- 
and, McGonnegal's  Bar,  and  at  Armell's  Island. 

A  continuous  survey  of  the  river  made  at  low-water  stage  is  very 
necessary,  and  a  small  party  should  commence  the  survey  at  Benton 
early  in  the  spring  just  after  the  break-up.  Such  survey  could  be 
made  for  about  $5,000. 

As  has  been  stated  above,  a  survey  of  the  river  above  the  falls  was 
made  in  1880. 

On  September  3  of  the  same  year  work  was  commenced  on  the  same 
portion.  At  Bear's  Teeth  Shoal  three  dams  were  built,  or  rather  rebuilt, 
with  822  cubic  yards  of  stone.  The  Montana  Navigation  Company 
some  years  ago  attempted  to  improve  this  locality,  and  portions  of  the 
old  dams  were  found  in  place.  The  depth  on  the  shoal  was  increased 
by  the  work  to  full  2^  feet.  At  Bear's  Teeth  Bapids  a  channel  70  feet 
wide  was  cleared  to  a  depth  of  2 j  feet  scant  by  the  removal  of  93  cubic 
yards  of  rock. 

At  Lone  Pine  or  Half-Breed  Bapids  a  channel  100  feet  wide  was 
cleared  by  the  removal  of  106  cubic  yards  of  rock. 

All  of  the  surveys  have  been  plotted  in  the  scale  of  1  inch  to  200  feet 

PROPOSED  WORK  FOR  NEXT  SEASON. 

It  is  proposed  to  build  the  necessary  dams  at  Shonkin  Bar,  Brul6 
Point,  Kipp's  Bapids,  at  head  of  island  just  above  Pablos  Bapids,  at 
Pablos  Bapids,  at  shoal  just  above  Arrow  Biver,  and  at  Bird's  Bapids ; 
to  remove  rocks  from  the  channel  at  McGarry's  Bar  and  through  to  the 
foot  of  Castle  Bluff  Bapids,  at  Sliding  Bluff,  and  at  Bird's  Bapids.  It 
there  should  be  any  time  left  it  is  proposed  to ''clean  up"  at  Cabin, 
Magpie,  and  Lone  Pine  rapids. 

The  general  plan  of  improvement  by  means  of  wing-dams  consists  in 
determining  the  length  of  dam  necessary  to  produce  at  the  head  of  the. 
shoal  such  a  banking  up  or  increased  head  as  will  give  30  inches  depth 
at  the  lowest  known  stage.  Having  thus  determined  the  width  of  the 
new  channel,  that  width  is  adopted  for  the  entire  shoal,  and  the  other 
wing-dams  are  built  out  to  the  edge  of  the  new  channel,  the  di£«tance 
between  the  dams  being,  as  a  rule,  for  continuous  shoals  one  and  a 
half  the  length  of  the  up-stream  one.  Whenever  found  to  be  necessary 
the  concave  bank  is  protected  by  a  facing  of  stone  or  brush,  as  may  be 
most  convenient. 

To  determine  the  length  of  the  dam,  or,  in  other  words,  the  width  of 
the  contracted  portion,  the  several  formulae  of  Cresy,  of  Eytelwein,  of 
Weisbach,  of  Bresse,  of  D'Aubuisson,  and  of  Debauve  are  used.  The 
problem  of  the  amount  and  nature  of  the  swell,  banking- up,  or  increased 
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head  produced  by  the  contraction  of  a  stream  by  wing-dams,  bridge- 
piers,  &o.,  is  extremely  difficalt  of  solution  in  a  satisfactory  manner.  It 
is  not  susceptible  of  close  analysis  on  account  of  its  complication.  The 
law  governing  the  contraction  and  spreading  out  of  the  water,  the 
effects  of  whirlpools,  and  of  the  friction  of  the  fillets  of  the  stream  among 
themselves,  are  very  imperfectly  known,  and  yet  play  an  important  part. 
Hjdranlicians  do  not  agree  as  to  the  theories  involved,  nor  even  as  to 
the  effects  produced  under  unvarying  circumstances.  All  of  the  for- 
fflolae  have  been  deduced  from  theoretical  data  more  or  less  incomplete, 
ud  vary  very  much  as  to  the  results  given  by  them.  Yet,  while  to  a 
great  extent  the  length  of  the  dam  must  be  determined  by  actual  ex- 
perience and  observation  of  the  actual  effects  produced  during  the  con- 
atraction  of  the  dam,  still  by  the  aid  of  the  formulae  we  may  approxi- 
mate to  the  length  of  the  dam  and  thus  save  time  by  knowing  approxi- 
mately the  amount  of  material  which  should  be  on  hand. 

The  method  of  improvement  by  wing-dams  as  adopted  for  the  upper 
Missouri  may  be  best  explained  by  taking  a  particular  case — Pablos 
Eapids.  Here  the  desired  increase  of  depth  is  0.5  foot.  The  distance 
between  dams  is  not  constant  here,  but  is  governed  by  the  shoal,  which 
IB  irregular  iu  shape  and  is  not  continuous.  The  location  of  the  first 
dam.  A,  is  made  and  the  width  of  the  contracted  portion  of  the  river  de- 
tennined. 

We  have  found  that  the  discharge  per  second  for  the  rocky  river  is 

Q  =  3,426.14  cubic  feet. 

By  measurement  the  area  of  the  cross-section  at  the  location  of  the  dam 
A  at  low  water  is  A  =  1,046.5  square  feet,  and  hence  we  have  for  the 
mean  velocity  i)er  second  before  contraction — 

Q 

V  =r=  ^  =  3.2739  cubic  feet. 

Cresy's  formula  is : 

in  which 

H  =  increased  head  =  0.5  foot. 
V  =  mean  velocity = 3.2739. 

2g  =  double  the  acceleration  of  falling  bodies  at  end  of  first  sec- 
ond =64.36. 

5  =  crest  of  dam  =  20  feet. 

I  =  slope  of  water  surface  =  0.001313. 
A  =  area  of  original  cross-section  =  1,046.50. 
W  =  area  of  comracted  cross-section  =  1.941  b. 

6  =  width  of  contracted  cross-section. 

m  =  coefficient  of  contraction,  which,  according  to  Eytelwein,=: 
0.85. 
From  this  formula  we  have — 

&  =  335  feet. 
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Weisbach's  formala  is : 


in  which 


Q  =  discharge  per  secoud =3,426.14. 
m  =  Bytelwein's  coeflBcient=0.85, 

2p  =  doable  the  acceleration  of  falling  bodies  at  end  of  first  see 
ond  =  64.36. 
&==  width  of  contracted  cross-section. 
H  =  increased  head =0.5, 

K=2-  =0.1665. 


V  =  mean  velocity =3.2739. 
K=mean  radios  of  original  cross-section : 
From  this  formala  we  have— 


:  1.6737. 


6  =  298  feet. 


Eytelwein's  formala  is: 


in  which 


Y = increased  head  =  0.5. 
y  =  mean  velocity  =  3.2739.  . 

^^,  =  coefficient  =  0.017. 

W  =  width  of  original  cross-section  =  625. 

&=:mean  radius  of  original  section =1.6737. 
W  =  width  of  contracted  cross-section. 
From  this  formala  we  have-^ 

1^=249  feet 

Bresse,  D'Aubuisson,  and  DeBanve  give  the  same  formula: 

Q*  /        1  1        "N 

^  =  V   \07tW5Th^  "  L*  (A  +  y)V 
in  which 

Y  =  increased  head  =  0.5. 
Q  =  discharge  per  second  =  3,426.14. 

2^  =  doable  the  acceleration  of  falling  bodies  at  end  of  first  sec- 
oud =64.36. 
I  =  width  of  contracted  cross  section. 
L= width  of  original  cross-section  =  6.25. 
h  =  mean  radius  of  original  section  =^  1.6737. 
From  this  formula  we  have — 

i=389  feet. 

The  mean  of  the  valaes  given  by  the  four  formulas  is  318  feet,  which 
is  the  width  adopted  for  the  new  channel. 
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The  length  of  the  Dam  A  will  then  be  307  feet.  It  will  receive  a  crest 
of  20  feet,  a  slope  of  2  on  3  up-stream,  and  1  on  1  down-stream,  and  a 
height  of  1  foot  above  low  water. 

On  the  map  the  actual  soundings  at  the  time  of  the  survey  are  plot« 
tod.  The  reduction  to  low  water  is  not  accurately  known,  but  is  about 
4  feet. 

As  suitable  rock  for  dams  is  v«ry  scarce,  it  is  proposed  to  use  gunny 
sacks  filled  with  gravel,  staked  in  place,  and  covered  with  a  thick  layer 
of  gravel. 

GOHHEBCIAL  STATISTICS. 

The  following  is  a  classified  schedule  of  exports  and  imports  via  the 
river,  as  far  as  could  be  learned: 

EXP0RT8.  1877. 

Ore  and  bnllion,  1,225  tons 1918,750  00 

Wool, -^08,459  pounds 72.960  75 

Bnffalo  robes,  50,512 202,048  00 

Antelope,  elk,  and  deer  skins,  68,530  ponnds 12,335  40 

Bearskins,  61 305  00 

Wolfskins,  2,034 7,051  45 

Beayer  skins,  6,703  pounds 6,703  00 

Hides,  15,267 45,801  00 

Mixed  fnrs 2,150  00 

Sheep  skins,  1,482 •  592  80 

Cattle,  112  head 2,240  00 

Fort  Macleod  shipment,  595  tons *. 303,600  00 

Cypress  shipment,  350tons 180,000  00 

IMPORTS.  1877. 

MonUna  freight,  4,648  tons $1,394,000  OO 

Canadian  freight,  l,025ton8 310.000  00 

The  total  value  of  the  commerce  of  the  river  was  $39458,536.60. 

In  1878  the  number  of  steamboat  arrivals  at  Benton  was  forty-six. 
The  freight  carried  up  the  river  amounted  to  8,764  tons,  of  an  approx<< 
imate  value  of  $2,631,300.  The  Government  freight  shipped  from 
Yankton,  Dak.,  for  the  river  above  Buford  amounted  to  261,131  pounds^ 
and  the  amount  shipped  up  the  river  from  Buford  was  94,424  pounds. 

The  amount  of  wool  shipped  down  the  river  was  696,000  pounds,  and 
the  amount  of  other  articles  of  export  was  about  the  same  as  the  pre* 
vioQS  year. 

In  1880  there  were  shipped  from  Bismarck  for  points  on  the  Missouri 
River  9,036,818  pounds  of  Government  freight.  From  Yankton  there 
were  shipped  to  points  on  the  Missouri  River  2,595,132  pounds  of  Gk>vern* 
ment  freight,  and  from  Buford  there  were  shipped  to  points  on  the 
Missouri  Kiver  6J1,971  pounds  of  Government  freight.  The  amount  of 
wool  shipped  down  the  river  was  600,000  pounds,  and  the  amount  of 
other  articles  of  export  was  about  the  same  as  that  for  previous  years. 

BIVBR  FREIGHT,  EXCLUSIVE    OF    EXPORTS  AND  INDIAN  DEPARTMENT  FREIGHT. 

Poands. 

Private  freight 16,913,693 

Oovernment  freight  from  Bismarck 9,036,H18 

Goveroment  freight  from  Yankton 2,595,132 

Government  freight  from  Fort  Bnford 661,971 

Government  freight  from  Cow  Island 3,363 

Government  freight  from  Coal  Banks 48,219 

Government  freight  from  Benton 48,845 

Total 29,308,040 

Or  abont  14,654  tons. 

5455— E  83 86 
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In  1881  five  lines  of  Hteamboats  made  their  he^qaarters  at  Bismarck, 
Dak.,  and  twenty-one  boats  plied  between  that  town  and  points  on  tiie 
Missouri  River,  making  during  the  season  of  navigation  from  one  hundred 
and  fifty  to  one  hundred  and  seventy-five  trips.  These  boats  carried 
into  Montana  27,560,000  pounds  of  private  and  7,200,000  pounds  of 
Government  freight,  making  a  total  of  34,760,000  pounds,  valued  at 
15,214,000.  In  addition,  there  were  transported  1,300  passengers,  2,400 
Indians,  1,800  head  of  horses  and  cattle,  and  600  head  of  sheep.  The 
exports,  as  far  as  learned,  were  as  follows :  23,000  buffalo  hides,  valued 
at  $37,500;  180  tons  wool,  valued  at  $90,000;  253,750  pounds  of  hides, 
pelts,  &c.,  valued  at  about  $76,125,  and  also  an  unestimated  quantity  of 
furs  and  wolf  skins. 

In  1882  the  number  of  steamboat  arrivals  at  Benton  was  forty,  the 
numbtT  of  departures  from  Bismarck  being  eighty-six,  and  the  number 
of  arrivals  at  the  same  place  being  eighty-five. 

The  total  shipment  of  freight  from  Bismarck  was  32,194,041  pounds, 
of  an  approximate  value  of  $4,829,106.  Of  this  amount  5,100,000 
pounds  was  Government  freight.  There  were  3,500  passengers  and  1,200 
troops  transported. 

The  exports  from  Benton  were  as  follows: 

Valae. 

Wool,  1,200,000  pounds $300,000 

Cattle,  ^,000 40.000 

Bullion,  129,490  pounda 63,000 

Beef  hides,  7,600 34,000 

Buffalo  hides,  2d,000 112,000 

Bales,  skin,  1,250 31,000 

Bales,  robes,  3,000 24,000 

Merchandise,  44,681  pounds 8,930 

Total 612,930 

The  total  weight  of  these  shipments  was  about  4,000,000  pounds. 

The  ports  of  entry  are:  Benton,  Mont;  Poplar  Eiver,  Mont.-;  Bis- 
marck, Dak.,  and  Omaha,  Nebr. 

During  1878, 1879,  and  1882  I  had  the  steamboat-channel  distance 
measured  going  up  stream  as  well  as  down.  The  distances,  as  finally 
adopted,  are  given  in  the  following  table,  which  will  be  of  value  to  dis- 
bursing officers  serving  in  this  part  of  the  country.  The  Pay  and  Quar- 
termaster's departments  constantly  require  the  information  contained 
in  the  table. 

The  distances  from  Kipp's  Bapids  to  Fort  Benton  in  the  table  are 
those  given  by  Lieut.  F.  Y .  Greene,  Corps  of  Engineers,  from  measure- 
ments taken  in  a  mackinac.  The  distances  between  Bird's  Bapids  and 
Holmes'  Bapids  are  from  transit  surveys  made  under  my  direction. 

The  distances  were  measured  by  boat  survey,  except  between  Bird's 
and  Holmes'  rapids,  which  were  measured  by  a  transit  survey. 

MisaouH  Biver  dUtancea  from  Bitmarckf  Dak.,  to  Benton^  Mont, 


PlacM. 


PlAoe  to'      From 
place.  I  BismArck. 


Bismarck  Landing ' j 

Biamarck  Bridge 50  |  .50 

RockHaven )      4.68  5.18 

Foot  Mountaineer  Bend 1. 99  |  7. 17 

Bead  Monntaineer  Bend '      2. 77  ;  9. 94 

Head  Norwegian  Bend 4. 69  i  14. 63 

Woganaport '      8.81  '  17.94 

SqnareButte i      4.68  i  22.52 

Head  Painted  Wood 6.66  I  29.08 

TnrtleCreek |     4.98  |  84.00 


Places. 


Waahbume 

Fourt<>en  Trees 

Fort  Clarke 

Knife  River 

Coal  Mine 

Towbead  and  Blnff. 
Winston's  Landing. 

Job*8  Coffin 

Fort  Stevenson 

Emmanuel  Bock  . . . 


Place  to       From 
place,  j  Biamarok. 


I 


S.13 
7.34 
7.02 
9.25 
2.05 
4.42 
2.60 
8.22 
5.37 
7.90 


39.19 
46l58 
53.5ft 

62L8 
64.3 
69.2 
71.8 
80.0 
85.4 
ltt.3 
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Mbmmri  JBiver  dUianee$  from  Bismarek,  Ddk,f  to  BenUmt  MonU — Contmued. 


Places. 

Place  to 
place. 

From 
Bismaick. 

Places. 

Head  of  Bend  No.  12 

Creek    (R.  B.)  and  Head  of 
Bend  No.  18 

Place  to 
place. 

2.01 

2.22 
8.41 
L87 
4.70 
6.13 
8.44 
4.00 
6.31 
5.91 
5.96 
7.67 
5.14 
2.42 
1.75. 
5.81 
2.75 
2.22 
6.58 
L48 
3.06 
2.49 
4.72 
L53 
2.29 
3.46 
L85 
3.42 
7.26 
1.51 
2.90 
L50 
2.15 
6.01 
5.11 
6.06 
6.63 
0.40 
0.90 
2.15 
L88 
4.14 
LOO 
L85 
5.74 
2.32 
L75 
&82 
6.83 
2.25 
6.00 
3.50 
L59 
L16 
L69 
L05 
2.05 
3.54 
L99 
L86 
L84 
2.18 
L13 
3.03 
3.86 
0.40 
2.50 
6.00 
8.73 
3.54 
4.09 
L44 
L57 
17.48 
5.00 
17.80 
17.70 

Fimn 
Biamarok. 

Pat  Cennor'a  Point 

2.71 
6.57 
8.11 
8.77 
9.56 
2.15 
2.95 
4.78 

10.02 
e.18 
4.18 
5.10 

10.88 
0.36 
2.57 
6.47 
7.01 
4.82 

12.66 
8.16 
2.87 
4.66 
3.30 

18.46 

6.62 
12.50 
3.69 
8.94 
4.51 
3.97 
14.08 
10.96 
5.01 
4.20 
2.14 
5.19 
14.36 
13.68 
6.20 
4.05 
4.74 
6.58 
9.72 
1.30 
7.49 
12.78 
2.65 
&94 
1.97 
6.84 
L60 
2.68 
7.18 
6.54 
6.70 
6.49 
8.68 
9.67 
5.58 
ia78 
1.09 
10.60 
4.83 
2.90 
0.48 
1.69 
2.40 
0.72 
8.20 
1.80 
0.84 
L58 

2.06 
2.06 
2.17 
2.40 

9&07 
10L64 
104.75 
10&52 
118.08 
120.23 

521.74 

Berthold  Lower  Agency 

Jert  Berthold 

528.96 

Pratty  Creek  (B.  B.) 

Head  of  Bend  No.  14 

Head  of  BendNo.  15 

527.87 

Grofl  Ventre  Island 

629.24 

fbot Little Miaaoori Bend  ... 

Boache'a  Grave 

*  588. 04 

Creek(RB)    

123.18 
127.91 
137.93 
144. 11 
148.24 
153  34 
164.22 

Head  of  No-Name  Island. . . . 
Chamnaign  Creek 

689.07 

Little  ICisaoari  Birer 

642.51 

Kwhir  W&i4)r  Or^k 

Hell  Creek 

546.51 

TkeSIide 

Paradise  Creek 

662.88 

Bone  Point 

Round  Butte 

65&63 

Foot  Maleory'a  Bend 

Indiao  Creek 

Ruins 

664.69 

TimlM^r  C^'p^V    

572.86 

Cieek(R.B.) 

170.58 
173.15 
17&62 
185.63 
190.45 
203.11 
206.27 
20a64 
218.80 
216.60 

Buffalo  Shoal 

577.50 

Towhead 

Striped  Hills  Creek 

579.92 

Little  Koife  River 

Kaue  Hountz  Bar 

581.67 

Doanui'ii  Tow  •head ......  . . 

Trover  ShntJ, 

587.48 

Wliite  Earth  River 

Trover  Point 

590.28 

Strawberry  laland 

Fnurchette  Creek 

592.45 

ftrinii#»ir«  'TiAndinir 

VA\t  TalATiH 

599  03 

Crow  Bear  Inland 

Head  of  Island 

600.61 

aibbeeco  Garden 

Striped  Bluff  Rapids 

HorSe  Shoe  Point 

603. 57 

DtTid  Watt's  Blnff. 

606.06 

ErHp«e  Harbor 

230.06  1  Lonit  Point 

610. 78 

SiAbi  Bluff  and   Head  of 
Buker'sBend 

1  Hornet's  Neat  Tow-head 

236.68     Sonftw  Creek 

612.31 
614.60 

StoneyCreuk 

Creek  (R.B.)....' 

249.27 
252.96 
256.90 
261. 41 
265.38 
279.46 
290.42 
295. 48 
290.63 
301.77 
306.96 
821.32 
335.00 
841.20 
345.25 
349.99 
356.57 
366.29 
367.59 
375.08 
887.81 
390.46 
899.40 
401.37 
408.21 
409.81 
412.49 
419.62 
425.16 
431.86 
438.35 
447.03 
456.70 
462,23 
478.96 
480.05 
490.65 
495.48 
498.88 
498.81 
500.50 
502.90 
503.62 
506.82 
508.62 
509.46 
51L04 

513. 10 
515. 16 
517.83 
519. 78 

MuHtileshell  River 

618.06 

Camp  Loder 

Hayfleld 

619. 41 

Old  Month  of  Mnddv 

622.  88 

Maddy 

Narrows 

680  09 

£ot?i.:::::;::::::::::::::::: 

Paul  Maurice  Stockade 

Hawley  Station 

631.60 

Cat  Banks 

634.50 

jyirdsn's  Farm  ............... 

Hawley  laland 

636.00 

6lue  Blnffo 

B^racfianip  Creek 

63a  16 

Kanuok  Creek 

644.16 

Ydlowstone  River    

Ryan 'a  Island 

649  27 

Ant  Union 

Carroll 

655  38 

UttlsMnddy 

Rocky  Point 

661  96 

Big  Horn  BlnlT 

Chippewa  laland 

662.86 

Beaver  Dam  Rook 

Little  Rocky-Creek 

663.26 

XcKensie'a  Bend 

Sandy  Creek 

665.41 

Kglladdy  

Warm  Spring  Creek 

Harriet  laland 

667.29 

DeTtt's  EHmiw 

67L48 

CteidonCrvek 

Annell's  Wand 

673.08 

Pr?iichm*n*s  Point. 

Armeirs  Creek 

674.38 

Xsrtsr  Shell  Hill 

TwoCalf  Island   

680.12 

Balf  Breed  Hooses 

Foot  Hammond  laland 

Head  Grand  laland 

682.44 

T^bead 

684.19 

Poplar  Creek  Agency 

RedwaterCre^..... 

Dexter  Chute .. 

Head  of  Cow  laland 

Snake  Point  Island 

69L01 
696.84 

Cr«ek(B.B)    

699.09 

Head  of  Kick  Wall 

Sturgeon  Island 

Bird^sRapida ' 

705.09 

ICarionBend 

708.60 

Held  of  SpreflMl  Eagle 

Greek  (R.B.).....r. 

Cabin  Rapids 

710. 18 
711.84 

Magpie  Rapids 

Wolf  Point  AeenoT 

Slidinff  Bluff  Rapids 

Lone  Pine  Rapids 

718.08 

Cr«ek(R.  B)       :  : 

714  08 

Lower  Dry 

Amelia  Pm 

Old  Chimney.. 

716.18 

McGarry'aSar 

Head  Dauphin  Rapids 

Head  Little  Dog  Rapids 

Head  Bear  Rapids.  -T 

719.67 

^^ivi  aSdPiiiof  Chute; 
HeadofChnte 

72L66 
723.61 
725.36 

Copelsnd  Station 

Head  Gallatin  Rapids 

Head  McKeever's  Rapids... 

Head  Holmes  Rapids 

Judith  Pos^Offioe 

727.68 

DiyPork     

728.66 

Fort  Peck 

781.60 

Besdof  BendKo.  1 

735. 05 

HeodofBendKo.3    

Judith  River 

735.46 

OrsbkOLB)  

Drowned  Man's  Rapids 

Arrow  River 

737.95 

Head  of  iiend  No.  3 

743.96 

Besd  of  Bend  Vo.  4 

Pablos  Rapids 

747.68 

Head  of  Bend  No.  5    

Steamboat  Rock 

751  22 

Head  of  Bend  No.  0 

Hole  in  the  Wall  

765.81 

Head  of  Bend  No.  7 

Citadel  Rock 

756.75 

Creek   (B.  B.)  and  Head  of 

iripp*n  Rftpld? 

758.32 

Bend  No.  8 

Little  Sandy 

Coal  Banks 

775  75 

Head  of  Bend  No.  9 

780  75 

Head  of  Bend  No.  10 

Maria'aRiver 

798.56 

Head  of  Bend  No.  11 

FortBenton 

816  25 
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Va. 

IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 
HISTORY  OF  THE  WORK. 

By  a  letter  dated  July  8, 1878,  from  the  office  of  the  Chief  of  Engineers, 
I  was  directed  to  submit  a  project  for  a  survey  of  the  Yellowstone  Kiver. 
The  j)roject  having  been  approved,  the  sum  of  $15,000  of  the  amount 
appropriated  for  examinations,  surveys,  and  contingencies  of  rivers  and 
harbors  by  the  act  of  Congress  approved  June  18, 1878,  was  made  avail- 
able for  the  purpose.  Accordingly  two  parties,  each  consisting  of  two 
transit  men,  one  leveler,  one  recorder,  and  fourteen  men,  were  placed  in 
the  field,  one  at  the  mouth  of  Powder  Kiver  and  the  other  at  Fort 
Keogh. 

The  sum  of  $4,000  of  the  amount  appropriated  by  the  act  of  Congress 
of  March  3, 1879,  was  made  available  for  continuing  the  survey.  A 
party  consisting  of  one  transit  man,  one  leveler,  and  nine  men  was 
placed  in  the  field  at  Terry's  Landing,  August  11,  1879. 

The  work  of  improvement  of  the  river  was  commenced  at  Buffalo 
Bapids  in  1879,  and  has  been  continued  each  year  until  the  present  time 

WORK  DONE. 

During  the  surveys  of  1878  and  1879,  the  work  accomplished  was  as 
foUows : 

Miles  of  river  surveyed 256.45 

Miles  of  developed  shore-line 910.00 

Number  of  sounding  lines 4, 712, 00 

Number  of  soundings 90,062.00 

Number  of  sets  of  azimuth  observations 38.00 

Number  of  sets  of  gaugiu^s 6.00 

Daily  progress  of  miles  ot  river 3.05 

The  work  of  improvement  was  as  follows : 

At  Buffalo  Bapids  a  channel  varying  from  100  to  150  feet  in  width  and 
8,800  feet  long  was  cleared.  The  slope  has  been  very  materially  re- 
duced and  steamboats  now  experience  no  difficulty  here.  A  dam  was 
built  at  this  place.    The  work  done  was: 

Total  length  of  dam  and  shoi'e  protection,  feet 565 

Number  fascines  made  and  placed 1,196 

Number  cubic  yards  rook  quarried  and  placed 1,3S3 

Number  cubic  yards  gravel  placed 553 

Number  cubic  yards  rock  removed  from  channel 652.5 

In  addition  a  large  amount  of  rock  was  blown  down  into  deep  water* 
At  Baker's  Bapids  a  channel  from  120  to  180  feet  wide  has  been 

cleared  to  a  depth  of  3  feet  at  low  water.    Ranges  were  established  and 

also  a  crib  to  which  to  lay  a  line. 

Number  of  cubic  yards  rock  removed 234 

In  addition  a  large  amount  of  rock  was  blown  down  into  deep  water. 
Steamboats  now  experience  no  difficulties  at  this  place. 

At  Wolf  Bapids  a  channel  300  feet  long  and  100  feet  wide  has  been 
cleared  to  a  depth  of  3  feet.  Steamboats  now  experience  no  difficulty 
at  this  place. 

Number  cubic  yards  rock  removed 406 

Number  cubic  yards  rock  blown  down  into  deep  water 313 

At  Edgerly's  Island  two  dams  were  built,  one  1,192  feet  long,  and 
the  otiier  860  feet  long. 
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Namber  fascines  made  and  laid 3,722 

Number  piles  cut  and  driven 502 

Number  cubic  yards  rock  quarried  and  placed , 2, 850 

Number  cubic  yards  gravel  placed 1, 264 

The  effect  of  these  dams  has  been  a  greatly  improved  channel  with 
a  least  depth  of  3  feet  at  low  water. 

On  August  11,  1882,  two  parties,  with  Assistant  Engineers  Towar 
and  Dura-ge  in  charge,  left  Saint  Paul  for  the  Yellowstone  River. 

Work  was  commenced  at  Olendive  Shoals  August  23.  These  shoals 
extend  over  a  distance  of  about  4  miles,  commencing  at  the  town  of 
Olendive,  and  terminating  about  half  a  mile  below  the  Old  Cantonment. 
The  work  was  commenced  late  in  the  season  of  1881  by  damming  the 
left  chute  at  the  head  of  Katie's  Island,  opposite  Glendive.  The  work 
on  that  dam  was  left  incomplete  in  1881  on  account  of  the  formation  of 
a  large  ice- gorge  above  and  on  it.    The  work  done  was : 

Total  length  of  dam  and  shore  protection,  feet 545 

Namber  fasciues  made  and  laid 1, 391 

Namber  pile»  cut  and  dri vfji 151 

Number  cubic  yards  rock  q  uarried  and  placed 485 

Namber  cubic  yards  gravel  placed 342 

Last  season  this  dam  was  strengthened  and  completed,  and  it  has 
now  a  length  of  710  feet,  a  base  of  about  50  feet,  and  a  height  above 
low  water  of  1.5  feet.  It  has  turned  the  main  volume  of  the  water 
into  the  right  chute,  and  tlie  left  chute  has  filled  with  gravel  and  silt 
both  above  and  below  the  dam.  There  is  a  greatly  improved  channel, 
with  a  least  depth  of  3  feet. 

The  next  place  improved  is  about  a  mile  below  Glendive.  Here  the 
left  chute  was  closed  by  a  dam  516  feet  long,  with  a  base  of  38  feet, 
and  a  height  above  low  water  of  1.5  feet. 

About  half  a  mile  below  the  latter  place  the  river  flowed  again  in 
one  channel,  but  continued  to  do  so  for  only  about  half  a  mile,  where  it 
again  divided  into  three  chutes.  The  left  one  turned  abruptly  to  the 
left,  impinging  against  a  soft-cut  bank,  and  the  shoal  at  the  head  was 
composed  of  hard,  compact  gravel,  which  would  have  cut  but  little  if  at 
all.  There  were  also  three  ledges  of  rock  in  the  channel,  about  midway 
between  the  head  and  foot,  which  would  have  been  very  difficlt  to  re- 
move. The  right  chute  was  narrow,  of  slight  depth,  and  never  navigable. 
Hence,  these  two  chutes  were  closed  by  dams,  and  the  whole  volume  of 
the  river  was  confined  to  the  middle  channel,  which  has  now  least 
depth  of  4.5  feet  at  low  water,  and  the  gravel  bar  at  its  foot  had  com- 
menced to  scour  and  wash  down  immediately  after  the  dams  were  builL 
The  dam  closing  the  left  chute  is  950  feet  long,  has  a  base  of  40  feet,  and 
a  height  above  low  water  of  1.5  feet.  The  dam  closing  the  right  chute 
is  203  feet  long,  has  a  base  of  50  feet,  and  a  height  above  low  water  of 
1.5  feet. 

The  fifth  and  last  dam  built  closes  a  chute  about  midway  between 
the  head  and  foot  of  the  new  channel.  It  is  516  feet  long,  with  a  base 
of  38  feet,  and  a  height  above  low  water  of  1.5  feet.  A  few  smaller  pro* 
tections  for  shores  and  low  places  where  a  scour  might  occur  were  made. 

These  dams  were  built  in  a  manner  similar  to  those  built  the  previous 
season,  a  description  of  which  was  given  in  the  report  for  that  year.  It 
is  expected  that  the  effect  of  these  dams  will  be  an  unobstructed  channel 
of  4^  feet  at  low  water  for  a  distance  of  10  miles  below  Glendive. 

Number  fascines  made  and  laid 6, 806 

Number  mats  made  and  laid 565 

Number  cubic  yards  of  rock  quarried  and  placed 2, 003 

Namber  eabic  yards  of  gravel  placed 2,533 

Namber  piles  driven 15 


Digiti 


zed  by  Google 


1366     REPORT   OF   THE   CHIEF   OF   ENQINEERS,    U.   S.   ABMT. 
OOMMERGIAI.  STATISTICS* 

Last  year  there  were  no  steamboats  on  the  Yellowstone,  except  those 
belonging:  to  the  Northern  Pacific  Railroad,  and  which  were  employed 
in  carrying  the  railroad  material.  It  is  doubtfiil  if  the  Yellowstone 
above  Olendive  will  ever  again  be  of  any  importance  as  a  line  of  trans- 
portation^ nnless  the  railroad  company  should  exact  too  mach.  But 
that  i>ortion  of  the  river  from  Glendive  to  the  mouth  should  be  improved 
and  kept  open.  A  navigable  depth  of  3^  feet  at  low  water  can  be  ob- 
tained and  maintained  during  the  whole  boating  season,  thus  supplying 
a  competing  water-route  of  value. 


LBTTBB  OF  MB.   C.  P.  WOOLFOLK. 
NORTHKRN  PaCIVIO  RaILROAD  COMPAITr,  CONSTRDCTION  DbPABTM^NT, 

Etchetak,  Mont,  IHv%9ion,  November  17,  188^. 

Bbar  Sir  :  Toma  of  the  25tb  of  last  month  oame  to  hand  yesterday  from  Bismarok* 
and  contents  noted,  and  in  reply  will  say  that  the  work  done  by  yon  has  been  a  great 
benefit  to  the  navigation  of  the  x  ellowstone  River.  Hy  first  trip  up  this  river  was  made 
in  1676,  and  I  have  been  here  every  season  since.  I  came  into  the  river  with  the 
•toamar  Batohelor,  on  the  18th  of  April  this  year,  and  was  seven  days  comins  t  • 
Glendive.  We  fonnd  plenty  of  water  on  bars  you  had  worked  at ;  3  feet  at  Glendive, 
where,  in  August.  1879,  there  was  only  24  inches,  and  the  same  at  Edgerly's  Island. 
I  came  over  tne  river  ten  days  earlier  than  anv  boat  before,  and  fonnd  all  the  places 
yon  had  worked  at  in  good  condition.  Had  plenty  of  water  at  Wolf  Rapids,  also  at 
Baker's.  I,  however,  think  you  can  do  a  sreat  deal  of  good  for  the  river  below  Qlen- 
dive  by  working  at  Stanley's  Shoals,  Coulson' Island,  and  several  other  places,  and 
think  yon  can  make  plenty  of  water  for  boats  to  run  to  Bnford  as  late  as  they  can  to 
Cow  Island,  on  the  Missouri  River. 

Trusting  yon  may  keep  on  doing  the  good  work,  as  yon  have  done  heretofore, 
Yours,  truly, 

C.   P.   WOOLTOLK. 

Capt.  E.  Maguirs, 

Corps  of  Engineers, 
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IMPBOVEMENT  OF  MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA,  TO  FORT 
BENTON,  MONTANA— IMPROVEMENT  OF  YELLOWSTONE  RIVER. 


RBPOBT  OF  CAPTAIN  JAMBS  B.  QUINN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30.  1883. 

IMPROVEMENTS. 

1.  Missoori  River  from  Sioux  City  to  Fort  I  2.  Yellowstone  Riyer,  Montana  and  Da 
Benton.  kota. 


United  States  Engineer  Office, 

JSaint  Pauly  Minn.^  July  24, 1883. 
General  :  I  have  the  honor  to  forward  herewith  my  annual  report 
for  the  fiscal  year  ending  Jane  30, 1883. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 

Captain  of  MJngineera. 
The  Chief  op  Enghneers,  U.  S.  A. 


Vs. 

improvement  of  the   MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA,  TO 
FORT  BENTON,  MONTANA. 

Charge  of  this  work  was  transferred  to  me  by  Captain  Maguire^ 
Corps  of  Engineers,  U.  8.  A.,  on  the  15th  of  last  April.  Whatever 
work  has  been  accomplished  during  the  year  has  mainly  been  under 
his  supervision. 

Nothing  was  done  on  that  portion  of  the  river  below  Bismarck,  Dak.,, 
the  entire  operations  being  limited  to  the  improvement  of  the  portion 
above  that  place  and  below  Fort  Benton. 

The  object  of  the  work  has  been  to  secure  a  sufficiently  deep  and 
unobstructed  channel  through  the  difficult  reaches  to  accommodate  the 
existing  commerce.  To  secure  this  object  two  methods  of  improvement 
were  followed : 

Ist.  The  removal  of  obtruding  rocks  from  the  channel. 

2d.  The  construction  of  wing  dams  in  such  positions  as  to  confine  the 
water  in  the  desired  channel,  or  back  the  water  up  in  such  a  manner 
as  to  give  deeper  water  over  the  shoal  crossings  above,  and  in  several 
cases  both  methods  were  combined. 

The  results  have  proved  very  satisfactory  to  the  steamboat  men,  and 
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it  is  quite  apparent  that  still  greater  satisfaction  will  result  from  fur- 
ther work. 

The  character  of  the  river  bed,  where  operations  have  been  carried  on 
hitherto,  is  such  as  to  guarantee  the  permanency  of  the  work  already 
done,  or  of  that  iirojected  in  this  locality.  The  beneficial  results  so  far 
obtained  justify  the  continuance  of  this  work  to  final  completion. 

Below  the  present  field  of  operations  the  character  of  the  river  chan- 
nel  is  entirely  different;  the  bottom  is  sandy  and  shifting,  and  the  banks 
lack  stability.  Although  it  is  possible  to  greatly  improve  this  portion 
of  the  river,  anything  of  a  permanent  character  or  lasting  improvement 
is  hardly  to  be  expected  as  possible  with  any  reasonable  expenditure  of 
money.  Such  work  will  necessarily  be  of  a  temporary  character — some 
light  construction  which  can  be  speedily  put  in  position — be  easily  and 
economically  constructed,  and  easily  repaired  when  damaged  by  floating 
objects. 

PRESENT  METHOD  OP  CONDUOTINO  THE  WORK. 

The  impossibility  of  obtaining  labor  in  the  vicinity  of  the  scene  of 
operations  has  rendered  it  necessary  to  carry  on  the  work  with  laborers 
shipped  from  Saint  Paul,  Chicago,  &c.,  no  contractor  having  yet  been 
found  willing  to  make  a  trial. 

Two  working  parties,  in  charge  of  assistant  engineers,  have  accord- 
ingly been  sent  out  to  the  site  of  the  work  each  year  at  about  the  begin- 
ning of  the  low-water  season,  and  have  continued  in  the  field  till  freez- 
ing weather  compelled  a  cessation  of  work.  One  of  these  parties  was 
generally  charged  with  the  removal  of  rocks  from  the  channel,  and  the 
other  with  the  construction  of  wing-dams,  but  on  some  occasions  both 
parties  were  combined. 

The  difficulties  attending  the  supply  of  these  parties  with  necessary 
machinery  and  appliances  have  been  very  great;  frequent  long  delays 
have  occurred,  and  some  hardships  resulted  in  consequence,  although  in 
every  case  ample  allowance  had  been  made  for  unforeseen  delays  or  ac- 
cidents. 

•  •  •  •  •  •  • 

In  this  connection  it  is  proper  to  state  that  the  several  allotments  for 
this  work  have  been  so  small  that,  in  order  to  accomplish  anything  at  all, 
but  little  money  could  be  spared  for  the  purchase  of  suitable  mechanical 
appliances,  and,  as  a  consequence,  the  aggregate  cost  of  the  work  accom- 
plished has  been  quite  large ;  in  fact,  it  is  difficult  to  see  how  it  could 
be  otherwise  under  the  circumstances. 

INDUCEMENTS  POR  FURTHER  APPEtOPRIATIONS. 

Between  Sioux  City,  Iowa,  and  Fort  Benton,  Mont.,  there  is  nearly 
2,000  miles  of  navigable  river,  and  for  nearly  the  whole  of  this  distance 
the  river  flows  through  an  exceedingly  promising  country,  which  is 
rapidly  growing  in  population,  and  bids  fair  to  require  vastly  greater 
facilities  for  the  transportation  of  its  produce  in  the  immediate  future 
than  at  present  exists. 

Between  Sioux  City  and  Bismarck  the  river  is  practically  unimproved, 
and  opposes  considerable  obstacles  to  the  passage  of  steamboats,  yet 
during  the  past  year  the  steamboats  upon  this  portion  have  handled 
17,000,000  pounds  of  freight. 

Above  Bismarck,  where  the  improvements  have  but  just  begun  and 
navigation  is  still  difficult,  3:3,000,000  pounds  of  freight  were  handled  by 
the  steamboats  during  the  past  year. 

Upon  both  stretches  of  the  river  I  have  the  strongest  assurances 
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that  the  commerce  of  the  present  year  will  be  largely  in  excess  of  that 
of  last  year,  and  that  there  is  healthy  promise  of  steady  increase  for  the 
fatare,  notwithstanding  the  difficulties  of  present  navigation,  which 
materially  increases  the  cost  of  all  articles  transported  by  river. 

Since  transportation  facilities  materially  affect  the  prosperity  of  any 
country,  the  future  possibilities  of  this  Missouri  Biver  Valley,  when  the 
channel  of  the  river  is  suitably  improved,  hardly  admits  of  speculative 
exaggeration.  A  country  that  improves  so  rapidly  in  the  face  of  such 
difBiculties  has  a  wonderful  future  before  it,  and  deserves  all  the  assist- 
ance that  may  be  extended  to  it  to  enable  it  to  place  its  products  on  an 
equal  footing  with  more  favored  localities  in  the  markets  of  the  world. 

In  no  way  can  this  object  be  so  readily  attained  as  by  facilitating  the 
means  of  transport,  and  thereby  cheapen  the  carrying  cost  of  produce 
to  and  from  market. 

PBOJBOTBD  IMPBOVBMBNT. 

Throughout  those  portions  of  the  river  where  the  channel  is  formed 
in  stable  material  the  deepening  and  confining  the  channel,  after  the 
plan  at  present  followed,  is  believed  to  be  satisfactory  in  its  results. 
For  the  economical  prosecution  of  this  work  a  good  clam-shell  dredge  is 
necessary,  and  as  the  machinery  could  be  placed  on  one  of  tbe  derrick- 
boats,  it  should  not  cost  over  $15,000.  No  further 'important  addition 
to  the  plant  will  be  required  for  this  reach  of  the  river. 

For  those  portions  of  the  river  where  the  channel  courses  through 
shifting  sands,  and  by  caving  banks  changes  its  position  with  every 
flood  or  temporary  obstruction,  which  for  years  will  preserve  a  well- 
marked  location,  and  then  under  the  pressure  of  gorging  ice  or  other 
temporary  causes,  totally  change  its  position — that  may  appear  upon 
one  side  of  the  river  to-day  and  upon  the  other  to-morrow — that  is  fickle 
even  when  held  in  the  icy  embrace  of  winter,  there  is  required  an  appli- 
cation of  measures  which  will  have  sufficient  elasticity  to  accommodate 
themselves  to  the  varying  forces  which  the  river  in  its  different  moods 
may  bring  to  bear  against  it,  and  yet  be  sufficiently  resisting  to  prevent 
the  deviation  of  any  quantity  of  water  from  the  desired  course,  sufficient 
to  impair  the  depth  in  the  navigable  channel. 

Under  the  most  favorable  conditions,  I  doubt  whether  this  problem 
is  capable  of  an  entirely  satisfactory  solution,  or  that  more  than  tem- 
porary results  can  be  secured  with  anything  like  a  reasonable  outlay; 
but  I  do  think  it  is  possible  to  adopt  a  policy  of  gradual  advancement 
by  a  series  of  works  that  will  eventually  place  the  river  in  such  a  con- 
dition that  its  navigable  features  may  be  greatly  improved  and  main- 
tained with  comparatively  little  further  expense.  To  accomplish  this 
it  will  first  be  necessary  to  remove  the  snags  and  impending  trees,  and 
then  gradually  close  the  chutes  and  confine  the  main  body  of  the  water 
to  a  single  channel  as  far  as  possible.  It  is  not  the  intention  to  effect 
an  entire  rectification  of  the  channel  by  this  work,  nor  that  it  should 
comprise  all  those  features  which  are  essentials  in  the  case  of  a  perma- 
nent improvement,  or  that  results  shall  be  immediate  and  conclusive, 
but  rather  shall  consist  of  a  following  up  of  the  channel  little  by  little^  ana 
-a  holding  on  to  all  that  can  be  gained.  The  immediate  results  of  such  a 
policy  would  not  be  very  great,  but  I  feel  confident  that  ultimately  it 
is  capable  of  accomplishing  a  good  deal  and  will  have  the  advantage  of 
great  economy  in  the  beginning,  both  in  the  items  of  working  plant  and 
amount  of  material  to  be  accumulated. 

Principal  reliance  will,  therefore,  be  placed  upon  a  system  of  light 
permeable  dike  construction  that  .may  be  rapidly  placed  in  position 
and  easily  repaired  in  the  event  of  injury  by  ice. 
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These  dikes  will  necessarily  consist  of  two  varieties : 

(1.)  Pile  dikesy  with  iron  screws  (such  as  have  been  used  successfhllj 
on  the  Lower  Missouri  and  Mississippi),  to  be  used  for  closing  deep  chan- 
nels, &c. 

(2.)  A  variety  of  harrier  dike  that  may  be  made  in  sections  and  placed* 
in  position  with  almost  as  little  difficulty  and  almost  as  great  celerity 
as  ordinarily  attends  the  running  out  of  a  fishing  seine. 

Neither  of  these  varieties  of  dikes  are  intended  to  extend  much  above 
the  low- water  surface  upon  their  first  application,  the  height  of  succeed- 
ing applications  depending  upon  circumstances.  By  persistent  appli- 
cation of  these  means,  it  is  possible  in  time  to  successfully  close  chutes 
and  build  up  bars  that  will  gain  in  stability  from  the  growth  of  willow, 
Cottonwood,  and  other  plants,  and  eventually  bring  the  channel  into 
such  a  condition  that  but  little  further  attention  will  be  required  to  pre- 
serve it. 

The  wire-screen  dikes  require  no  description  at  my  hands.  The  bar- 
rier dikes,  on  the  contrary,  are  novel,  as  far  as  my  information  extends^ 
They  will  be  constructed  as  follows : 


A  wire  net  will  first  be  made,  which  will  be  stuffed  with  brush,  to 
form  a  foot  mat;  the  barrier  will  then  be  fastened  to  this,  and  the  whole 
weighted  and  sunk  in  position ;  the  barrier  will  be  about  4  feet  high 
when  in  position.  They  may  be  made  in  quantities  and  folded  flat  until 
required  for  use;  their  form  will  be  readily  understood  by  reference  to 
the  sketch.  The  wire  net  will  be  prepared  in  suitable  lengths,  and 
rolled  up  for  use.  The  operation  of  unrolling  this  net,  weaving  in  th^ 
brush,  attaching  the  barriers  and  weights,  and  sinking,  may  be  read- 
ily imagined,  and  needs  no  explanation. 

ESTIMATES. 

A  suitable  steamer  to  do  the  snagging  may  be  purchased  for  $15,000, 
and  may  be  run  at  an  annual  expense  of  $15,000,  making  a  total  for 
first  year  $30,000. 

A  suitable  dredging  apparatus  for  the  upper  portion  of  the  river  may 
be  purchased  for  $15,000,  and  $50,000  may  be  profitably  expended  in 
labor  on  the  gravelly  portion  of  the  river,  or  for  the  year  a  total  of 
$65,000. 

For  the  sandy  portion  of  the  river,  which  is  r<-ally  about  four-fifths 
of  the  portion  of  the  river  requiring  improvement,  at  least  $300,000  can 
be  profitably  expended  during  the  year. 

Total  sum  required  for  next  year,  $395,000. 

For  further  particulars  regarding  the  work  in  progress,  attention  is 
respectfully  invited  to  Captain  Maguire's  report  of  last  year,  also  to  the 
reports  of  Mr.  Wood,  assistant  engineer,  which  latter  are  attached. 
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Money  Statement 

July  1^  1882,  amount  available $1,069  99- 

Amoant  appropriated  by  act  passed  Angiut  2,  1882 100,000  00 

101,069  9^ 
July  1, 1883,  amount  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1882 $37,919  72 

July  1,  1883,  outstanding  liabilities 8,938  35 

46,868  07 

July  1, 18H3,  amount  available 54,211  92 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .  395, 000  00^ 


REPORTS  OF  MR.   W.  H.    WOOD,   ASSISTANT  KNGIKXER. 
1. 

Saint  Paul,  Minn.,  May  3,  1883. 

8m :  I  have  the  honor  to  make  the  following  report  of  the  work  done  under  my 
ahaige  on  the  improvement  of  the  Missouri  Kiver,  from  Sioux  City,  Iowa,  to  Fort 
Benton,  Mont.,  during  the  present  fiscal  year: 

The  United  States  steamer  Emily  landed  my  party  of  nineteen,  all  told,  at  Helmed' 
Bapida  on  the  8th  of  September  last.  On  the  9tn  we  had  everything  unloaded,  buovs 
set  on  the  upper  part  of  the  work  (which  had  been  already  surveyed  by  Mr.  H.  £<• 
Stevens,  assistant  engineer),  and  one  derrick-boat  placed  in  position.  The  upper  por- 
tion of  these  rapids  had  been  surveved,  and  I  continued  the  survey  to  deep  water  below 
the  island.  The  length  of  channel  requiring  improvement  was  about  3,000  feet,  and 
the  moet  of  this  distance  had  a  depth  of  less  than  4  feet,  with  a  great  many  bowlders. 
A  portion  of  it  had  only  2^  feet  of  water  and  was  a  solid  pavement  of  bowlders.  It 
was  much  worse  than  I  had  expected  to  find  it,  and  took  much  longer  to  do  than  the 
time  estimated  for.  Two  steam  derrick-boats  were  kept  at  work  here  for  three  weeks., 
and  a  full  3-foot  channel  100  feet  wide  was  cleared  of  obstructions.  I  then  movea 
down  to  Gallatin  Rapids,  5  miles  below,  leaving  my  derrick-boat  at  McEeever's  RapidSi 
about  half  way  between,  to  do  a  couple  of  days'  work  required  here.  The  water  nere 
was  of  good  depth,  with  a  few  large  bowlders.  An  iron  rod  was  sunk  to  a  depth  of  3 
feet,  with  floats  at  each  end,  and  run  over  the  rapids.  When  over  it  struck  a  rock,  a 
buoy  being  thrown  overboard  from  the  scow  carrying  the  rod.  In  this  way  all  the  rocks 
requiring  removal  were  first  located,  and  then  the  derrick-boat  took  them  out.  This 
boat  then  joined  the  other  at  Gallatin. 

This  place  had  been  partially  worked  over  by  a  small  party  the  previous  year  without 
a  survey,  but  it  was,  next  after  Dauphin's  Rapids,  the  worst  place  on  the  river.  For 
about  1,000  feet  the  river  falls  at  the  rate  of  8  feet  per  mile  over  a  solid  mass  of  large 
bowlders,  and  is  impassable  at  low  water.  I  took  out  many  large  rocks  here  deeply 
•cored  by  steamboats  pulling  over  them,  besides  clearing  a  hundred-foot  channel  here. 
I  cleared  a  triangular  space  trom  the  landing,  an  important  wood-yard,  to  the  channel.. 
I  finished  work  here  on  the  24th  of  October,  pulled  all  the  boats  up  on  the  high  prairie, 
took  an  inventory,  and  placed  a  watchman  in  charge  and  started  down  the  river  in. 
■mall  boats  to  Jom  the  steamer  Emily,  reaching  there  on  November  27. 

CUBIC  YARDS  OF  ROCK  REMOVED. 

Holmes' Rapids 286  yards 122  blasts 192  inches  drilled - 

MeKeever's  Rapids 16  yards 2  blasts 72  inches  drilled* 

Gallatin  Rapids 465  yards 81  blasts 44  inches  drilled* 

Very  respectfully,  your  obedient  servant, 

W.  H.  Wood, 
AB8i9tant  Engineer. 
Capt.  James  B.  Quinn, 

Oarp§  of  EnginMn,  U,  3,  A. 


2. 

Saint  Paul,  May  14,  1883. 
Sir  :  I  have  the  honor  to  make  the  foUowins  report  of  work  done  by  Mr.  H.  £.  6  te  vens, 
assistant  engineer  on  the  improvement  of  Missouri  River  from  Sioux  City,  Iowa,  to* 
F6rt  Benton,  Mont.,  during  the  season  of  1882,  compiled  from  his  letters  and  reports, 
to  Captain  Maguire.    He  arrived  with  the  steamer  Emily  at  Gallatin  Rapidsu  whea 
the  fleet  had  been  pulled  out  on  May  21.    The  high  water  and  strong  winds  navin 
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delayed  him  a  good  deal,  the  trip  from  Biamarok  taking  sixteen  days.  Repairing  and 
launching  boats,  and  making  a  laree  rake  out  of  stone  grabs  fastened  to  a  steel  bar. 

On  the  25th  took  the  Emily  to  Paolois  Rapids  and  began  raking  the  bar ;  raked  over 
a  space  1,000  feet  long  and  100  to  200  feet  wide ;  then  went  to  Kipp's  Rapids  and  did 
the  same,  retaming  to  Gallatin  on  June  4. 

On  June  6  run  tne  first  loaded  barges  from  Gallatin  to  Dauphin's,  unloading;  the 
rook  at  shore  end  of  dam,  ready  to  put  in  when  the  water  fell  enough.  On  June  lH 
completed  the  delivery  of  270  cubic  yards.  June  13,  delivered  300  yards  at  MoOarry^s 
Dam.  June  16,  delivered  325  yards  at  Snake  Point  Dam,  and  commenced  loading;  for 
Grand  Island  Dam.  June  19,  delivered  235  yards  at  foot  of  Grand  Island.  Jane  23, 
Mr.  Stevens  weut  to  Benton  to  telegraph  Captain  Maguire  about  rations.  Leaving 
the  steamboat  hauling  rock  to  Grand  Island,  he  returned  on  June  30,  and  there  ham. 
Ibreen  delivered  while  he  was  gone  310  yards  at  foot  of  Grand  Island  and  98  yards  on 
point  above.  On  June  30  commenced  putting  material  in  Grand  Island  Chute  I>aDDu 
Water  fallen  to  3.7  feet.    July  17,  completed  the  repairs  of  this  dam,  having  pnt  in — 

■Cubic  yards  rock 606 

Fascines 713 

Poles 167 

One  hundred  and  ten  stakes  more  to  be  put  in  when  the  water  falls. 

Also  dam  at  foot  of  Grand  Island : 

•Cubic  yards  rock 176 

Fascines 136 

Stakes «80 

Also  dam  at  Hammond  Island  Chute  : 

•Cubic  yards  rock 210 

Fascines 104 

Poles - fU 

Stakes 60 

Also  put  dam  above  Grand  Island  shore  protection : 

Fascines p 81 

makes 200 

There  were  left  ou  the  shore  line  140  yards  of  rock  to  be  put  on  dams  at  Hammond 
Island  and  foot  of  Grand  Island.  Stage  of  river,  2.0,  the  best  stage  for  repairing 
Dauphin's,  McGarry's,  and  Snake  Point  dams.  Moved  to  Dauphin  on  July  18  and 
began  the  repairs  there,  and  on  the  20th  received  a  telegram  ordering  work  stopped 
-ou  account  of  delay  in  passing  river  and  harbor  bill.  On  the  2l8t  he  took  the  Enaily 
and  all  hands  to  Claggett,  and  then  went  by  pony  to  Coal  Banks  to  await  further 
orders. 

August  7,  resumed  work.    On  7th  and  8th,  put  158  cubic  yards  on  Dauphin  Dam. 

August  9  and  10,  put  275  yards  on  McGarry's  Dam. 

August  11,  put  310  yards  on  Snake  Poiut  Dam. 

August  12  and  14,  put  248  yards  on  Cow  Island  Upper  Dam. 

August  15  and  16,  put  190  yards  on  Cow  Island  Middle  Dam. 

August  17  to  21,  put  in  Grand  Island  Lower  Point  Dam  284  fascines,  102  yards  rock. 

August  22  to  31,  put  in  Hammond  Island  Point  Dam  379  fascines,  387  yards  rock. 

In  September  the  following  work  was  done  here  and  at  Two  Calf  Island,  Just  below 
Grand  Island : 


Locality. 


Fascines. 


In  Grand  Island  Lower  Point  Dam 

In  Hammond  Island  Lower  Point  Dam. 

In  Hammond  Island  Chute  Dam 

In  Two  Calf  Island  Dam 


125 

27 


872 


Book.  Gravel. 


Tardt. 


\ 


Teardt. 
40  I  126 

20  30 

124  192 

125  !  270 


Stakes. 

Polee. 



7«, 

16 

On  September  12  went  to  Ryan's  Islaud  with  the  first  load  of  stone  and  left  a  large 
party  there  to  make  fascines,  the  steamboat  returning  to  Annell's  Island  for  more 
rock.  The  balance  of  the  season  was  put  in  on  this  Ryan's  Island  Dam,  the  largest 
on  the  work.  October  27,  this  dam  was  finished,  containing  2,796  fascines,  419  yards 
rock,  2,385  yards  gravel,  5,845  stakes,  437  poles. 
On  the  28 tb  October  started  for  Saint  Paul. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Wood, 

AssUtant  Enginemr. 
Capt.  James  B.  Quinn, 

Carp$  of  EngineerB,  U.  8.  A. 
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V4. 

MPfiOVEMENT  OF  THE  YELLOWSTONE  RIVEK,  MONTANA  AND  DAKOTA, 

The  charge  of  improving  the  Yellowstone  Eiver  was  transferred  to 
ne  the  15th  of  April  last  by  Captain  Maguire,  Corpse  of  Engineers. 
Whatever  work  has  been  done  npon  this  river  daring  the  past  season 
has  been  under  his  supervision. 
I  The  work  of  the  past  year  was  confined  to  the  vicinity  of  Olendive, 
'  Mont.,  and  consisted  in  building  several  dams,  to  close  chutes  and  con- 
fine the  water  to  the  main  channel.  The  location  of  these  dams  is 
dearly  given  in  the  accompanying  chart. 

It  is  iKBlieved  that  a  good  deal  of  scour  has  taken  place  in  the  im- 
proved channel,  causing  a  material  deepening  of  the  water  upon  these 
hitherto  difficult  shoals. 

Quite  a  naml)er  of  similar  shoals  obstruct  the  course  of  the  river 
below  Glendive,  the  removal  of  which  would  greatly  improve  the  navi- 
gation of  this  river.  At  present  the  navigation  is  so  uncertain  that 
bat  two  steamboats  ascended  the  river  last  year.  It  is  believed,  how- 
ever, with  an  improved  channel  the  commerce  of  the  river  would  greatly 
increase,  since  it  would  give  a  short  down-river  haul  to  Fort  Buford 
and  vicinity,  instead  of  the  300  miles  of  up-stream  haul  upon  a  difficult 
river,  as  at  present.  In  such  case  freights  would  be  brought  to  Glen- 
dive by  railroad,  for  shipment  to  Buford. 

The  plan  of  improvement  at  present  followed,  supplemented  by 
dredging  at  shoal  places,  will  produce  as  good  results  as  any  other  plan. 

Since  no  survey  of  the  lower  half  of  the  river  has  yet  been  made,  it 
is  impossible  to  estimate  the  cost  of  the  complete  improvement,  but  it 
18  beUeved  that  $100,000  can  be  profitably  expended  during  the  ensu- 
ing year  in  extending  the  present  work  down  the  river. 

The  lack  of  fiinds  has  limited  the  present  season's  work  to  the  care 
and  preservation  of  existing  dams,  and  the  making  of  a  reconnaissance 
of  the  unimproved  portion  of  the  river. 

Detailed  information  of  the  work  accomplished  last  year  will  be  found 
in  the  accompanying  report  of  Mr.  Towar,  assistant  engineer. 

Money  statement 

My  1,1882,  amount  available |2,U5  99 

AnMnut  appropriated  by  act  passed  August  2,  1882 20,000  00 

22,115  99 
t'nly  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

oatsUuding  liabilities  July  1,  1882 $16,886  42 

Jiiy  1,  1883,  outstanding  Uabilities 399  94 

17,286  36 

J«lyl,  1883,  amount  available 4,829  63 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .  100, 000  00 


MBPOBT  or  MR.  F.  M.  TOWAR,  AS8I0TAKT  BNGUnESR. 

United  States  Engineer  Office, 

Saint  Paul,  Minn,,  April  25,  1883. 
81R :  I  have  the  honor  to  submit  the  following  report  of  improvements  made  on 
the  Telle wstone  River  during  the  fiscal  year  ending  June  30,  l^^ : 

On  account  of  the  late  passage  of  the  appropriation  bill,  work  was  not  commenced 
•n  the  Yellowstone  River  until  August. 

The  force  on  the  work  was  composed  of  two  parties,  consisting,  each,  of  one  assist^ 
ttt  engineer,  one  recorder,  an  overseer,  and  twenty-three  men. 
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The  parties  left  Saint  Paul  August  11, 1882,  and  arrived  at  Glendive,  Mont., . 
13.  Here  the  party,  under  Assistant  Engineer  Durage,  stopped  and  proceeded 
the  river  to  the  place  of  storage  of  camp  equipage,  boats,  and  working  snpplii 
during  the  previous  season.  He  at  once  commenced  setting  ready  for  active 
tions.  The  party  under  myself  proceeded  to  Baker  Kaplds  to  get  ready  thi 
stored  at  that  place. 

The  party  arrived  at  the  latter  place  on  August  14,  and  commenced  work. 

The  boato  were  repaired,  calked,  and  launched,  and  on  August  24  I  left 
Rapids  and  proceeded  to  the  place  of  operations,  at  Glendive,  arriving  there 
afternoon  or  August  25.    Mr.  Dnrage's  ^artv  had  arrived  two  days  previoi 
were  already  engaged  in  collecting  material  for  the  proposed  work. 

The  work  proposed  was  the  improvement  of  Glendive  Shoals,  which  extend 
distance  of  about  4  miles  of  river,  commencing  at  the  village  of  Glendive  and 
ing  about  one-half  mile  below  the  old  cantonment. 

The  Yellowst'One  River,  at  Glendive,  divides  into  two  channels,  forming  an 
iibout  2  miles  long,  with  about  an  equal  amount  of  water  flowing  in  each,  in 
of  which  is  there  a  sufficient  depth  for  low-watei  navigation,  each  having 
with  about  2^  feet  of  water  over  it.    After  examination,  it  was  determined 
the  left-hand  channel  by  diking  it,  and  thus  forcing  all  the  water  into  the  otb 

Work  on  this  dike  was  commenced  late  in  the  faflof  1881,  but  it  was  not  com; 
on  account  of  the  f  rmation  of  an  ice  ^orge  above  and  upon  it,  rendering  thi 
surface  ballasting  and  other  strengthening  of  it  impossible. 

The  construction  of  this  dike,  although  incomplete,  has  had  the  effect  of  tumii 
greater  part  of  the  water  into  the  other  channel,  and  causiu?  the  diked  chai 
nil  in,  b  <th  above  and  below  the  dike.    The  additional  work  of  strengthen] 
•extending  this  dike  was  done  last  season,  giving  it  a  length  of  710  feet,  with  a 
60  feet,  and  a  height  above  low  water  of  1.5  feet. 

Beside  the  completion  of  the  last- mentioned  work,  four  other  dikes  have  bee 
structed  in  the  improvement  of  the  Glendive  Shoals ;  the  next  of  these  in  oi 
about  a  mile  below  this  one,  or  about  half  wa;  between  the  head  and  foot  ol 
island,  where  the  river  divides  itself  into  three  channels,  the  left  hand  one  can 
iibout  one  half  of  the  discharge,  the  remainder  beiog  divided  about  equally  bet' 
the  other  two.    It  was  decided  to  close  the  largest  of  these,  viz :  the  left  hand 
and  force  all  the  water  through  the  others,  assuming  that  the  narrow  gravel  bar 
rating  these  channels  would  scour  out  and  make  one  good  channel,  from  400  1 
feet  in  width,  having  a  high  rocky  shore  on  one  side,  and  a  compact  gravel  bar  oi 
other. 

The  dike  put  in  here  was  516  feet  long,  with  a  base  of  40  feet  and  a  height  of  5 
its  top  being  1.5  feet  above  low  water.    About  a  mile  below  the  above-described  v 
we  find  the  whole  river  united  a^ain  in  one  channel,  continuing  so,  however,  for 
a  half  mile,  when  the  water  again  sepai^ates  into  three  channels.    The  left  and  mic 
channels  discharge  nearly  all  the  water,  only  a  very  small  portion  passing  through 
right-hand  channel.    Aner  a  thorough  examination,  it  was  decided  to  close  the 
channels  and  throw  all  the  water  through  the  middle  one.    The  reasons  for  cho 
were  that  the  left-hand  channel  had  soft  and  unstable  banks  and  three  ledges  of 
that  would  be  difficult  to  remove.    The  right-hand  channel  was  small,  narrow,  and 
navigable.    The  middle  channel  has  a  least  depth  of  4.5  feet  at  low  water,  and  its 
obstruction  is  a  soft  flnravel  bar  at  its  foot,  which  commenced  to  scour  and  move  d 
after  the  side  channels  had  been  closed.    The  dike  closing  the  left  channel  is  950 
long,  has  a  base  of  40  feet,  and  is  also  carried  1.5  feet  above  low  water.    The  ri| 
channel  was  closed  by  a  dike  203  feet  long,  a  base  of  50  feet  and  a  height  of  9  feei 

A  small  stream  of  water  branches  off  about  midway  between  the  head  and  fo< 
the  middle  channel,  and  as  the  probabilities  were  that  some  of  the  increased  vol 
of  water  would  force  itself  through  this  place,  and  cause  a  scour  that  might  mat 
ally  increase  its  volume,  and  thus  divide  the  discharge  of  the  river,  it  was  decide 
close  it ;  a  dike  was  therefore  constructed  516  feet  long,  with  a  base  of  38  feet,  ai 
height  of  4  feet.  This  was  the  last  of  the  larger  works.  A  number  of  small  pro< 
tions  for  low  places  on  the  shore,  at  which  a  scour  might  possibly  occur,  were  mi 

The  method  of  construction  of  these  dikes  was  the  fame  as  that  followed  in 
construction  of  those  built  in  1881,  of  which  detailed  plans  and  drawings  were  tl 
made. 

Fascines  were  made  of  cotton  wood,  or  willow,  about  10  inches  thick,  and  from 
to  25  feet  long,  tied  with  tarred  rope,  and  placed  either  singly  or  in  mats;  a  layer 
these  fascines  was  run  across  the  river  on  the  site  of  the  proposed  dike  and  weight 
down  with  rock :  on  top  of  these  another  row  of  fascines  was  laid,  but  with  th^ 
bntts  10  feet  higher  up-stream,  thus  forming  an  apron;  this  row  was  also  ballast 
with  rock ;  the  third  row  of  fascines  was  laid  in  like  manner,  except  that  their  bnl 
were  only  placed  4  feet  further  up  stream  than  those  of  the  second  laver ;  the  foari 
fifth,  Slc.j  layers  were  placed  in  like  manner  until  the  crown  of  the  dike  was  1.5  ft 
above  low  water.    The  shore  ends  of  the  dike  were  snnk  in  trenches  and  also  weight 
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I 
down  with  rock;  then  the  whole  dike  waa  covered  with  gravel  from  6  to  8  inches  in 
tliickneas,  making  the  whole  work  compact  and  stopping  the  leakage. 

The  result  of  the  oonstrnction  of  these  dikes  will  be  that  the  entire  discharge  of  the 
river  at  a  stage  of  1  foot  above  low  water  will  flow  throagh  one  ohannel|  and  if  there 
should  be  nooreak  in  any  of  them,  then  a  stretch  of  river  from  Glendive  to  a  point  10 
miles  below  will  admit  of  a  draught  of  4.5  feet  of  water. 

The  following  table  gives  the  amount  of  material  placed  in  the  above-described 
^works : 

¥*a8ci nee  made  and  laid 6,806 

Mats  made 565 

Mat  poles  made 3,390 

Stakes  driven 4,268 

•C able  yards  of  rock  placed 2,003 

Coble  yards  of  gravel  placed 2,533 

Piles  driven 15 

The  work  at  Edgerly  Island  8hoal8  during  the  season  of  1881  fully  proved  that 
"When  the  whole  volnme  of  water  in  this  river  was  made  to  discharge  itself  through 
one  channel,  by  closing  the  lateral  chutes,  that  a  good  channel  was  obtained,  and  ap- 
parently a  permanent  one. 

The  small  amount  of  commerce  on  the  Yellowstone  River  last  season  was  due  to  the 
completion  of  the  Northern  Pacific  Railway  to  the  head  of  navigation  on  the  river. 
The  arrival  of  two  steamers  from  Bismarck  at  Glendive  with  600  tons  of  freight, 
however,  had  the  effect  of  reducing  the  railway  freights  one-fourth,  which  reduction 
continued  in  force  until  the  end  of  the  season  of  navigation,  when  freights  were  ad- 
vanced to  the  old  rates. 

Improvements  are  needed  at  about  ten  places  between  Glendive  and  Diamond  Isl- 
and ;  the  latter  point  is  as  far  as  the  survey  has  reached,  and  consequently  I  cannot 
aocnratoly  state  the  amount  of  work  necessary  to  improve  the  river  between  Diamond 
Island  and  its  mouth,  but  I  think  that  about  an  equal  number  of  bad  places  exist  in 
that  stretch  of  river,  as  between  Glendive  and  the  last-named  point. 

Now  that  the  Glendive  Shoals  have  been  improved,  the  next  most  important  place 
is  Stanley's  Shoals,  55  miles  below,  where  there  is  fully  as  much  work  as  at  Glendive. 

The  parties  were  withdrawn  from  the  field  on  November  15,  and  discharged. 

Since  November  15  I  have  been  engaged  in  making  maps  and  drawings  showing 
progress  of  the  work,  and  making  plans  and  estimates  for  the  coming  season,  reducing 
£auge  readings,  and  computing  and  reducing  gauging  notes  to  determine  the  discharge 
•of  the  river  at  various  stages. 

Very  respectfully,  your  obedient  servant, 

F.  M.  TowAR, 
A99Utant  Enginem: 

Oapt.  Jambs  B.  Quinn, 

Carps  of  Engineers,  U,  S.  A, 
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IMPROVEMENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  BE- 
TWEEN SAINT  PAUL  AND  THE  MOUTH  OF  THE  ILLINOIS,  INCLUDING 
IMPROVEMENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS- 
IMPROVEMENT  OF  CUIVRE  RIVER,  MISSOURI— OPERATING  AND  CARE 
OF  DES  MOINES  RAPIDS  CANAL. 


REPORT  OF  MAJOR  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS^ 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WOfiKS. 

IMPROVEMENTS. 

1.  Upper  MisfliBBippi  River,  operationB  of  .  10.  MissiBsippi  River  at  Andalusia,  111. 

snag-boat,  &c.  11.  Harbor  at  Mnscatine,  Iowa. 

2.  Mississippi  River  from  Saint  Paul  to    12.  Harbor  at  Fort  Madison,  Iowa. 

the  Des  Moines  Rapids.  13.  Des  Moines  Rapids,  Mississippi  River. 

3.  Mississippi    River    from    Des    Moines    14.  Operating  and  care  of   Des  Moines 

Rapids  to  mouth  of  Illinois  River.  Rapids  Canal. 

4.  Harbors  of  refuge  on  Lake  Pepin.  15.  Dry  dock  at  the  Des  Moines  Rapids 

5.  Mississippi     River     at     Gattenberg,  Canal. 
Iowa.  16.  Mississippi  River  near  Alexandria,  Mo. 


6.  Removal  of  bar  in  Mississippi  River    17.  Mississippi  River  at  Quincy,  111. 

opposite  Dubuque,  Iowa.  18.  Quincy  Bay,  Illinois. 

7.  Ice  narbor  at  Dubuque^  Iowa.  .  19.  Mississippi  River  at  Hannibal,  Mo. 

8.  Rock  Island  Rapids,  Mississippi  River.    ""   "»»•__;__• — •  ». j.  x  — ._.. —  »»^ 

9.  Harbor  at  Rock  Island,  111. 


20.  Mississippi  River  at  Louisiana,  Mo. 

21.  Cuivre  River,  Missouri. 


United  States  Engineer  Office, 

Boek  Islandj  111,  July  16, 1883. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  operations  under  my  charge  during  the  fiscal  year  ending  June  30, 
1883. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers^ 


Wi. 

OPERATIONS  OF  SNAG-BOAT  IN  IMPROVEMENT  OF  UPPER  MISSISSIPPI 

RIVER. 

Under  this  appropriation  are  operated  the  snag-boats,  whose  duties 

consist  of  removing  snags,  wrecks,  and  other  obstructions  from  the 

channel  of  the  Upper  Mississippi;  cutting  trees  and  clearing  banks; 

towing  boats  and  barges  and  rendering  assistance  to  fleets  engaged  in 
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work  of  improvement;  iuspectiug  and  repairing  works  already  con- 
structed ;  sounding,  establishing,  and  marking  new  channels ;  assisting 
stranded  boats  and  barges,  and,  in  general,  facilitating  navigation  and 
rendering  assistance  both  to  the  parties  engaged  in  permanently  im- 
proving the  river  and  to  those  navigating  it. 

The  cutting  and  pulling  back  of  large  trees  found  close  to  the  bank, 
^nd  the  (*oni])aratively  slow  rate  at  which  the  banks  cut  on  the  Fpi^er 
Mississippi  and  its  tributaries,  result  in  but  a  small  number  of  snags 
■finding  their  way  into  the  channel.  The  channel  of  the  river  being 
though,  at  times  of  low  water,  comparatively  narrow  and  close,  often  ren- 
ders the  removal  of  even  a  single  snag  of  the  greatest  importance  ;  for 
there  are  many  places  on  the  upper  section  of  this  district  where  a  single 
tree  failing  across,  or  snag  getting  in  the  channel  would  entirely  sus- 
pend navigation. 

There  are  numerous  wrecks  in  the  Upper  Mississippi,  and  the  change- 
able channel  of  the  river  is  frequently  brought  so  close  to  them  a«  to 
render  navigation  dangerous.  The  removal  of  these  wrecks  is  grad- 
ually being  accomplished. 

Since  the  services  of  snag-boats  have  been  available  on  the  Upper 
Mississippi,  the  damages  to  boats  from  sunken  obstructions  have  become 
very  rare,  while  formerly  the  sinking  of  steamers  was  quite  common. 
In  nearly  every  case  where  accidents  now  occur  they  arise  from  unknown 
obstructions,  which  cause  no  ripple  on  the  water,  and  whose  existence 
cannot  therefore  be  known  in  advance;  but  many  of  such  obstructions 
are  removed  annually,  and  the  general  safety  of  navigation  is  being 
constantly  increased. 

From  the  above  summary  the  importance  of  the  work  of  the  snag- 
boat  can  be  estimated,  and  from  the  nature  of  the  work  the  necessity 
for  the  patrolling  of  the  river  is  api)arent. 

The  work  of  the  past  season  is  fully  given  in  the  appended  report  of 
Assistant  C.  W.  Durham,  who,  as  in  previous  years,  has  8uj)erintended 
the  operations  of  the  snag-boat  with  such  zeal  and  efficiency  as  not  only 
to  secure  good  work,  but  also  to  furnish  a  large  amount  of  information 
of  the  greatest  value  in  connection  with  the  permanent  improvement  of 
the  river. 

During  the  fiscal  year  ending  June  30,  1883,  the  snag-boat  Barnard 
has  performed  her  usual  duties. 

The  new  light-draught  snag-boat  J.  G.  Parke  was  completed  in  July, 
1882,  and  used  during  latter  part  of  same  year  as  a  tow-boat  in  connec- 
tion with  river  improvement. 

The  failure  of  the  last  river  and  harbor  bill  will  not  permit  carrying 
out  as  much  of  the  regular  work  of  these  snag-boats  as  is  desirable,  but 
they  will  be  made  serviceable  in  connection  with  the  building  of  dams 
and  shore  protections,  which  work  can  be  carried  on  under  other  appro- 
priations. 

My  report  on  the  Upper  Mississippi  River  has  heretofore  referred  to 
cerfUin  matters  of  great  importance  to  the  interests  of  navigation. 

I  would  again  refer  to  the  necessity  of  facilitating  navigation  through 
the  many  bridges  now  crossing  the  river.  Some  action  should  be  taken 
which  will  either  compel  bridge  companies  to  do  such  work  as  is  neces- 
sary, or  the  United  States  should  itself  carry  out  the  work.  It  seems 
useless  to  continue  other  general  improvement  of  the  river  and  leave 
undone  the  work  which,  of  all  others,  is  of  the  first  importance. 

During  the  past  year  the  Mississippi  River  has  been  at  a  good  boat- 
ing stage,  and  the  largest  class  of  boats  were  able  to  reach  Saint  Paul, 
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excepting  during  about  two  days,  when  a  bar  within  sight  of  Saint  Paul 
levee  caused  some  detention. 

It  is  hoped  the  full  amount  asked  for  the  next  fiscal  year  will  be  granted, 
as  it  cannot  be  materially  reduced  without  affecting  the  efficiency  of  the 
ser\ice  performed  under  this  head  of  appropriation. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  2,  1867 $96,000 

By  allotment  from  appropriation  of  July  25,  1868 26, 000 

By  allotment  from  appropriation  of  1869 ii5,  640 

Bv  act  approved  July  11,  1870 36.000 

BV  act  approved  Marcli  3,  1871 42,000 

By  act  approved  June  10,  1872 42,000 

By  act  approved  March  3,  1H73 25,000 

By  act  approve<l  June  23,  1874 25,000 

By  act  approved  March  3,  1875 - 25,000 

By  act  approved  August  14,  1876 30,000 

By  act  approved  June  18,  1878 41,500 

By  act  approye<l  March  3,  1879 20,000 

By  act  approved  June  14,  1880 8,000 

By  act  approved  March  3,  18H1 25,000 

By  act  passed  August  2,  1882 25,000 

502, 140 

Money  statement, 

July  1,  1882,  amount  available ^..     |1,374  94 

Amount  appropriat«d  by  act  passed  August  2,  1882 25, 000  00 

26, 374  94 
Jnlv  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilitie-8  July  1,  1882 16,187  08 

July  1,  1883,  amount  available 10, 187  86 

Amount  that  can  be  ])rofitably  expended  in  fiscal  year  ending  June  30, 1885.     30, 000  00 


report  of  c.  w.  durham,  assistant  knginrer. 

United  States  Engineer  Office, 

Bock  Island,  III,  July  2,  1883. 
Major  :  I  have  the  honor  to  present  my  annual  report  on  improving  Upper  Missis- 
sippi  River  for  the  fiscal  year  ending  June  30,  1883,  together  with  some  statistics  of 
commerce  and  navigation. 

operations  of  snag-boat  general  BARNARD. 

In  June  and  July,  1882,  the  General  Barnard  was  thoroughly  repaired  and  repainted 
and  put  in  readiness  for  service. 

On  August  22  she  left  Dubuque  for  Saint  Paul  with  two  barges  and  steam  launch 
Mary  in  tow  for  use  in  improvement>fl  in  vicinity  of  Saint  Paul,  where  she  arrived 
August  26. 

ftom  August  2S  to  September  9  she  was  employed  between  Saint  Paul  and  Rock 
Island  removing  suags,  impending  trees,  wrecks,  <&c. ;  establishing  water-gauges, 
buoys,  and  channel  marks,  and  rendering  occasional  service  to  the  works  of  perma- 
nent improvement. 

On  this  trip  obstructions  were  removed  at  or  near  Frenchman's  Bar,  Pig's  Eye, 
Kaposia,  Red  Rock,  Newport,  Merrimao,  Robinson's,  Niuinger,  Prescott,  Eagle  Bluff, 
Diamond  Bluff,  Trenton,  Crat's  Island,  Beef  Slough,  RoUin^stone,  Betsy  Slough,  Trem- 
pealeau, Richmond,  Root  River,  Coon  Slough,  Bad  Axe,  Lansing,  Glen  Haven,  Ma- 
quoketa  Slough,  and  Dark  Slough. 

On  September  10  she  worked  on  head  of  island  at  Herschey  Boom. 
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September  11  she  took  two  barges  in  tow  and  started  down  riyer,  dropped  barges 
at  Dixon's  Landing,  and  arrived  at  Saint  Lonis  September  15. 

From  September  16  to  October  4  she  worked  between  Saint  Louis  and  Dnbuque, 
removing  snags,  &c.f  at  Wibyou's  Bend,  Piasa,  Iowa  Island,  Enterprise,  Milan,  Golden 
Eagle  Chute,  Cap  au  Gris,  Sandy  Island,  Turner's,  Sterling,  Falmontb,  Clarksville, 
Cincinnati  Landing,  La  Grange,  Montrose,  Keithsburg,  and  New  Boston. 

During  remainder  of  season  of  1882  the  Barnard  was  used  in  connection  with  the 
snag-boat  J.  G.  Parke,  and  a  quarter  boat  for  housing  and  subsisting  men  employed 
in  construction  work  at  Guttenberg,  Cassville  plough,  and  Fort  Madison.  She  also 
assisted  in  towing  fleet  from  Guttenberg  to  Fort  Madison,  and  from  Fort  Madison  to 
Keokuk.    Laid  np  in  winter  quarters  November  16. 

In  1883  the  Barnard,  having  been  put  in  condition  for  service,  raised  steam  on  2d 
of  May,  and  from  that  time  until  June  29  was  employed  between  Saint  Louis  and  Saint 
Paul  at  her  usual  duties. 

On  account  of  prevailing  high  water  her  snagging  work  was  not  as  effective  as 
heretofore. 

A  part  of  her  work  consisted  in  towing  two  barges  from  Cap  au  Gris  to  Quincy,  six 
dump-scows  from  Rock  Island  to  Keokuk,  and  a  fleet  of  sixteen  barges  and  steamboat 
Fury  from  Wabasha  to  Nininger. 

She  laid  up  in  canal  at  Keokuk  June  30. 

Summary  of  operaHwM  of  United  States  eiea/ner  General  Barnard  for  fiecal  year  ending 

June  30,  1883. 


Items. 


Snags  remored 

Leaning  trees  nnlled  back  . 

Leaning  trees  leUed 

Wrecks  destroyed 

Soundings  recorded 

Bowlders  removed 

Gauges  established 

Ifilesnin 


Season 
of  1682. 

148 

67 

728 

3 

2M 

1 

a 

2.024 

Season 
of  1888. 

164 

1,8OT 

Total  for 
fiscal  year. 


IM 


1 
2 

8,921 


OPKBATIONS  OF  SNAG-BOAT  J.  O.  PARKE. 

This  stem- wheel  boat  was  built  under  the  appropriation  of  March  3,  1881,  by  How- 
ard db  Co.,  of  Jefferson ville,  Ind.  She  is  of  wood,  and  her  principal  dimensions  are 
as  follows:  Length  on  deck,  140 feet;  beam,  28  feet;  hold.  4  feet;  two  non- condens- 
ing engines,  with  cylinders  14^  inches  diameter  by  6  feet  stroke ;  three  Otis  steel  boilers, 
40-inoh  shell,  20  feet  long,  with  five  9-inch  return  flues  in  each. 

Her  cost  completely  furnished  and  outfitted  was  $22,000 ;  she  has  proved  a  very  serv- 
iceable boat,  and  of  excellent  speed. 

Her  trial  trip  was  made  July  27,  1882,  and  on  the  29th  she  left  Jeffersonville  for  the 
Upper  Mississippi  River  with  three  barges  in  tow.  She  was  employed  from  that  time 
until  August  20  in  towing  from  the  Ohio  River  to  Keokak  and  Davenport  barges 
loaded  with  oak  lumber  and  coal  for  Government  use;  on  the  latter  date  she  was  laid 
up  temporarily  at  £agle  Point,  above  Dubuque. 

On  October  5  the  Farke  was  again  brought  out  for  purpose  of  building  dams  and 
shore  protections,  and  was  kept  at  this  work  until  November  16,  when  she  was  laid 
np  in  the  canal  at  Keokuk.  During  this  time  she  was  employed  in  the  construction 
of  3,300  feet  of  shore  protection  near  Guttenberg,  in  Cassvilie  Slough,  and  opposite 
Fort  Madison. 

Total  mileage  for  season,  1,976. 

She  still  remains  laid  up  afc  Keokuk,  bat  will  soon  be  brought  out  for  constrnctiou 
work  near  Hannibal,  Mo. 

RIVER  NOTES. 

The  river  in  1882  was  at  a  good  navigable  stage  nearly  the  entire  season,  and  there 
being  no  low-water  periods  when  the  Barnard  and  Parke  were  in  commission,  but  few 
soundings  were  taken.  In  fact  (a  couple  of  days  excepted)  all  boats  could  reach  Saint 
Paul  throughout  the  year. 

In  1883  the  river  has  remained  at  a  high  stage  up  to  time  of  present  writing. 
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STATISTICS  OF  COMMKRCK  AND  NAVIGATION. 

Lumber. — ^The  most  important  bnsinese  interest  on  the  Upper  Misissippi  River  and 
its  principal  tributaries  is  the  lumber  trade,  which  gives  employment  to  great  numbers 
of  men  and  npwards  of  one  hundred  steamboats  which  are  used  in*  guiding  and  pro- 
pelling rafts. 

Between  the  month  of  the  Chippewa  and  Saint  Louis  there  are  eighty  mills  on  the 
main  river  with  an  annual  day  sawing  capacity  of  800,000,(KK)  feet,  employing  some 
16,000  men,  and  representing  about  $16,000,000  capital. 

On  the  Upper  Mississippi  and  its  tributaries,  the  Saint  Croix,  Chippewa,  Wisconsin, 
and  Black,  there  are  about  two  hundred  mills  engaged  in  the  manufacture  of  lumber, 
the  greater  part  of  which  product  is  floated  into  the  former  stream. 

Steamboata  and  freight. — The  principal  steamboat  lines  on  the  Upper  Mississippi  River 
are  the  Saint  Louis  and  Saint  Paul  Packet  Company,  and  the  Diamond  Jo  Line. 
There  are  also  independent  boats  carrying  freight  and  passengers.  The  total  amount 
of  freight  carried  by  these  two  lines  was  in  1882,  310,795  tons;  in  la-^l,  380,000  tons; 
in  1880,  567,180  tons ;  in  1879,  411,862  tons.  Passengers  carried  by  above  lines  in  1882, 
47,606. 

Statement  of  amount  of  freight  received  and  shipped  from  Saint  Louie  by  the  Upper  Misais- 

sippi  Biver  for  five  years. 


1882. 


1881. 


I 


Tons.     I  Tons. 

BacelTed I    135,540  lt0,816 

Shipped I      71,325  |  54,205 

Total  oMTied I    20«,8«5'|  245,110 


1880. 


Tone. 
22«,095 
56,260 


1879. 


1878. 


281.855 


Tons.     I     Tone. 
221.285         174.065 
66,900  67.320 


288,275        241,385 


Movement  in  flour  and  grain  by  Upper  Mieeiseippi  boats  in  1682. 

Saint  Lonia.  {    Flour.    ]  Wheat.  ;    Com.     ,     Oato.  Rye.        Barley. 


I  BmrreU. 

S^eeipU 79,828 

ShipmenU 18,346 

Total  movement 98,174 


Busheti. 

398,498  I 
43,852  ' 


Bfuhels.  I  BushOs.  ' 


372,560 
9.615 


442, 350       382. 175 


1, 114, 178 
13, 149 


Bushels.  \ 

20.740  . 

1.159  ' 


BushOs. 

288,762 

3.285 


1, 127, 327        21, 899        242, 047 


The  following  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 


Locality  of  bridge. 


Steamboats. 
1882.        1881.    '    1880. 


Hastings 2,663 

Winona 5,627 

LaCrosse 4,728 

Dnbaqne 4,345 

Sabolat *..  2,584 

Clinton 3.185 

Book  Island 2. 593 

Boriineton I  2.323 

Keokuk 2,034 

Qnhicv 2,087 

Hannibal 3.031  | 

Looisiana 1^249 


1,843  ; 
4, 739  I 
4.461  : 
*4. 710  ' 
2,317  ' 

3,167 ; 

2,711 
2,  312  ' 
2,746  ! 
1,  895 
1,909 
1,195  , 




..  -  .J 

065 

710 

593 

942 

539 

576 

625 

822 

317 

253 

670 

664 

293 

871 

466 

868 

814 

831 

654 

Barges. 


1381. 


1880. 


925  i 

459  I 


578 
472 


563  i 
575  I 
448 
666  , 
653  . 
721 
449  ' 
663  • 
1.922  I 
591  I 


448 
883 
505 

878  I 

1.026"  I 
642 

.  «w  ; 

890 
616 
760 
705 


Bafts. 


1882.        1881. 


60  , 
1.939  I 
1.707 
1.022  ' 

iX)  ' 
437  ; 
984  : 
425 
444  ' 
391  ' 
300  I 
111 


1880. 


14 

29 

1,777 

1,392 

1.608 

1.278 

1.380 

1,875 

958 

§370 

$646 

953 

782 

523 

522 

C) 

(V 

396 

349 

822 

287 

114 

110 

*  Ferry-boat  845  times.  t  Bnilt  in  1880.  ;  No  record  of  rafts.  §  Partial  record. 

CUSTOMS  RVVSNUB  AND  TONNAGE  FOR  YEAR  ENDING  DECBICBBR  31,  1882. 

That  portion  of  the  Mississippi  River  between  Saint  Paal  and  the  mouth  of  the 
Illinois  River  lies  partly  in  the  customs  district  of  Minnesota  and  partly  in  the  district 
of  New  Orleans.  Surveyors  of  customs  are  located  at  Burlington  and  Dubuque,  Iowa ; 
Galena,  III. ;  Saint  Paul,  Minn. ;  and  La  Crosse,  Wis. 
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In  the  following  statement  ix<  given  the  total  exhibit  of  the  port  of  Saint  Louis' 
where  the  greater  part  of  the  Upper  Mississippi  boats  are  registered,  and  whicii 
inclndes  many  of  the  Lower  Mississippi,  Missouri,  and  Illinois  river  boats : 

Port  CoUections.      ^^^    Ve«ael». 

SaintLonfB :...  $1,319,038  49  180.712  309 

BorliDf^ton Nooe 4,466  39 

Dubnqne 2,255  51  4,091  25 

LaCrofiiM) 2,267  43  5,863  42 

Gftlena None    2,570  21 

SaintPanl 45,107  69  3,579  36 


INTERNAL  REVKNUK. 

There  are  ten  internal-revenue  districts  bordering  on  the  Mississippi  River  between 
Saint  Panl  and  the  month  of  the  Illinois  River.  Eacli  of  these  districts  is  composed  of 
a  large  nnmber  of  counties,  the  greater  portion  of  which  do  not  touch  the  river,  bat 
the  bulk  of  the  revenue  to  the  government  comes  from  the  sections  bordering  on  the 
river  and  tributary  to  its  navigation  and  commerce.  I  give  below  a  table  showing 
the  designation  of  the  districts  touching  on  the  river  between  the  points  above  namecf, 
the  residence  of  the  collector,  and  the  amount  of  collections  for  year  ending  Decem- 
ber 31,  1??82. 


Di8tricu.  Residence  of  coUector.  toRSS-IXra?, 


Amonnt  collected 
for  th 

1882. 


Plr«t  MlnnesoU Albert  Lea $130,183  34 

Second  Mmnefiota Saint  Paul 435.385  72 

Second  WiHconain Madison 205,870  64 

Sixth  Wisconsin Sparta 183,933  91 

Second  Iowa DareLport 445,079  03 

Third  Iowa Dubuque 323,787  45 

Fourth  Iowa Burlington 174,754  70 

Third  Illinois Sterling 437,585  14 

Fourth  Illinois Quincv i  914,059  40 

Fourth  Missonri Louisiana 467,666  28 


Aggregate I  3,715,305  61 

Very  respectfully,  your  obedient  servant,  , 

C.  W.  Durham, 

A88i8iant  Engineer. 
MaJ.  A.  Mackenzie, 

Corjis  of  Engineers,  U.  S.  A. 


W2. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  SAINT  PAUL  TO  DES 

MOINES  RAPIDS. 

During  the  past  fiscal  year,  as  in  former  seasons,  works  carried  on 
under  this  appropriation  have  been  for  the  improvement  of  through  navi- 
gation. 

The  limited  amount  of  appropriations,  as  compared  with  the  long 
stretch  of  river  requiring  improvement,  and  a  desire  to  benefit  those  at 
present  engaged  in  navigation  as  well  as  future  generations,  have  led  to 
a  system  of  selecting  those  points  for  work  which,  for  the  time  being, 
were  the  greatest  obstructions,  care  being  taken  to  adapt  such  work  to 
the  general  plans  adopted  for  the  formation  of  a  permanent  channel 
throughout  the  entire  length  of  the  Upper  Mississippi  from  the  mouth 
of  the  Illinois  Eiver  to  Saint  Paul. 
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The  works  of  improvement  being  carried  out  consist  in  the  construc- 
tion of  brush  and  stone,  closing,  and  wing  dams  and  shore  protections. 

The  river  is  gradually  being  brought  into  one  channel;  wide  places 
are  being  contracted  so  as  to  give  the  river  a  uniform  width  of  such 
dimensions  as  to  secure  a  sufficient  depth ;  caving  banks  and  the  heads 
of  islands  are  being  protected. 

The  dams  constructed  for  reducing  the  width  are  as  far  as  practicable 
so  located  as  to  continually  throw  the  channel  into  the  concave  bends 
against  a  bank,  the  shore  being  protected  so  as  to  prevent  abrasion. 

Owing  to  the  difficulty  of  selecting  points  for  improvement  sufficiently 
long  in  advance  for  making  definite  plans  and  specifications,  and  again 
there  being  only  a  few  contractors  able  and  willing  to  undertake  work 
at  reasonable  prices,  it  has  been  found  necessary  to  carry  on  much  of 
the  work  by  day's  labor  and  open  purchase.  This  has  led  to  the  accu- 
mulation of  a  large  and  efficient  fieet  of  tow-boats,  barges,  &c.,  and  by 
means  of  this  plant  the  Government  now  finds  itself  able  to  carry  on 
work  more  promptly  and  efficiently  than  ever  before. 

The  possession  of  this  plant  does  not  indicate  that  contract  work  has 
been  abandoned,  and  in  the  future,  as  heretofore,  as  many  contracts 
will  be  recommended  as  the  circumstances  permit.  This  is  necessary 
if  much  work  is  to  be  accomplished,  as,  owing  to  the  comparatively 
short  se^ison  during  which  work  can  be  carried  on,  it  is  necessary  to 
operate  simultaneously  at  more  points  than  if  the  working  season  were 
longer,  and  more  than  can  be  provided  for  even  by  the  large  fleet  of 
Government  boats  and  barges  available. 

During  the  past  year  work  has  been  carried  on  by  day's  labor  from 
Saint  Paul  to  Hastings,  from  Wabasha  to  Alma,  at  Cassville  Slough 
and  Guttenberg,  Eush  Chute  and  Shokokon  Slough,  Fort  Madison,  and 
Montrose;  and  by  contract  from  Homer  to  Queen's  Bluff*,  from  Mount 
Vernon  to  Fountain  City,  and  from  La  Crosse  to  Brownsville. 

Surveys  have  been  made  at  various  localities  to  furnish  data  for  lay- 
ing out  new  work,  and  numerous  examinations  have  be.en  made  to  de- 
termine condition  of  channels. 

It  was  hoped  the  stage  of  river  would  be  such  at  some  time  during 
the  year  as  to  permit  a  comparison  of  the  present  low-water  condition 
of  certain  improved  points  with  their  former  condition,  but  no  opportu- 
nity has  offered  for  such  examinations  as  could  be  satisfactorily  pre- 
pared for  publication. 

The  coming  months  promise  a  very  low-water  season,  when  detailed 
examinations  will  be  made,  and  it  is  believed  maps  can  be  prepared 
which  will  show  graphically  the  very  beneficial  results  which  have  been 
accomplished.  If  the  formation  of  a  permanent  and  sufficiently  deep 
channel  in  the  Upper  Mississippi  is  of  such  great  importance  to  the  in- 
terests of  commerce  as  is  claimed,  and  if  the  improvement  has  been 
fully  determined  on,  it  would  be  to  the  great  advantage  of  the  work  to 
have  the  annual  appropriations  increased  so  that  good  may  sooner 
result  and  greater  economy  be  secured  by  more  systematic  methods  of 
working.  At  present  it  is  only  i)ermissil)le  to  apportion  a  compara- 
tively small  amount  to  each  of  a  large  number  of  points,  and  the  cost  of 
preparing  for  work  and  of  mo\ang  fleets  from  point  to  point  so  often  is 
proportionately  much  greater  than  it  would  be  with  more  liberal  appro- 
,  priations,  which  would  allow  the  allotment  of  a  large  amount  of  money 
*  to  each  separate  work.  An  appropriation  to  cover  several  years'  work 
would  be  still  better,  as  this  would  permit  a  perfect  system  of  collecting 
material,  securing  proper  supervision,  and  carrying  on  efficient  work 
at  the  least  practicable  cost. 
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The  work  of  improvement  and  survey  carried  on  during  the  past  year 
is  given  in  appended  reports.  It  has  been  carried  on  under  the  imme- 
diate supervision  of  Assistants  Hoffman,  Gillespie,  and  Marr,  and  to 
these  gentlemen  much  credit  is  due  for  prosecuting  their  work  with. 
vigor  and  prudence. 

The  act  of  Congress  of  Marcli  3, 1879,  allotted  ♦20,000  for  the  trial  of 
the  "  Adams  Flume,"  under  the  supervision  of  the  inventor,  and  the 
act  of  August  2,  1882,  contained  an  additional  appropriation  of  $8,000 
for  this  work. 

During  the  past  four  years  Mr.  Adams  has  been  preparing  for  his 
experiments,  but  as  yet  his  pipe  has  not  been  laid  in  the  river.  1  un- 
derstand he  is  prepared,  and  expects,  if  his  funds  permit,  to  test  bis 
invention  during  the  coming  season  of  low  water. 

The  work  of  the  coming  fiscal  year  will  consist  principally  in  the 
completion  of  work  heretofore  commenced.  The  comparatively  small 
amount  of  money  available  for  expenditure  will  not  justify  the  com- 
mencement of  much  new  work.  This  is  to  be  regretted,  as  such  par- 
tial suspension  of  work  causes  the  disbandment  of  crews  of  trained 
men,  breaks  up  the  parties  engaged  in  getting  out  material,  and  causes 
considerable  extra  expense  in  connection  with  the  care  of  Government 
fleets. 

The  last  river  and  harbor  act  provided  that  of  the  $250,000  appro- 
priated for  "  Improvement  of  Mississippi  River  from  Saint  Paul  to  Des 
Moines  Rapids,"  $15,000  should  be  expended  for  improving  the  banks 
and  channel  of  the  river  at  West  Saint  Paul.  It  is  not  understood 
what  work  is  to  be  accomplished  with  this  money,  and  its  expenditure 
has  not  yet  been  recommended. 

No  further  experiments  in  willow  planting  have  been  made  during  the 
past  3'ear  in  consequence  of  the  high  stage  at  which  the  river  has  re- 
mained nearly  all  the  time.  This  constant  high  water  which  has  cov- 
ered all  the  bars  has  also  had  the  effect  of  killing  all  the  trees  heretofore 
set  out.  The  establishment  of  willow  plantations  on  the  upper  section 
of  the  Mississippi  appears  to  be  a  difficult  matter  to  accomplish,  but  it 
will  continue  to  receive  attention,  as  will  also  the  use  of  temporary  ob- 
structions for  the  purpose  of  building  up  sand-bars,  and  increasing  the 
rate  of  filling  between  the  wing-dams. 

I  give  below  a  brief  summary  of  operations  carried  on  during  last  fis- 
cal year  between  Saint  Paul  and  Des  Moines  Rapids. 

SAINT  PAUL  TO  HASTINGS. 

Work  in  this  section  of  river  was  done  by  hired  labor  and  open  pur- 
chase. United  States  tow-boat  No.  1,  steam-launch  Ko.  1,  and  barges 
being  employed  in  transporting  material  and  putting  it  in  place. 

There  were  constructed  during  fiscal  year  8,81 1  linear  feet  of  dams 
and  15,160  linear  feet  of  shore  protections,  containing  24,658  cubic  yards 
of  rock  and  34,053  cubic  yards  of  brush,  at  a  cost,  including  superin- 
tendence and  office  expenses,  of  $57,846.15,  an  average  of  99  cents  per 
cubic  yard  for  material  in  place. 

At  a  4J-foot  stage  the  river  between  Saint  Paul  and  Hastings  is  now 
in  one  channel,  the  side  sloughs  having  all  been  closed  by  dams  with 
crests  at  a  minimum  height  of  4^  feet  above  low  water.  A  great  many 
wing  and  spur  dams  have  also  been  built  for  narrowing  the  wider  por- 
tions of  the  river,  but  a  good  deal  of  this  kind  of  work  still  remains  to 
be  done. 
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WABASHA  TO  ALMA. 

Work  in  this  section  was  conducted  in  a  similar  manner  to  that  above 
mentioned,  tow-boat  No.  2  and  steam-launch  No.  2  being  used  for  tow- 
ing. 

There  were  constructed  during  the  year  10,812  linear  feet  of  dams  and 
4^317  feet  of  shoal  protecting,  containing  18,467  cubic  yards  of  rock  and 
10,904  cubic  yards  of  brush,  at  a  cost,  including  superintendence  and 
office  expenses,  of  $33,580.33,  an  average  of  $1.14  per  cubic  yard  for  ma- 
terial in  place. 

AT   GUTTBNBEEG,   IOWA. 

A  small  amount  of  money  was  aUotted  for  work  at  this  poimt.  A 
description  of  this  work  is  given  under  the  head  of  <' Mississippi  Eiver 
at  Guttenberg,  Iowa." 

AT  FOET  MADISON,  IOWA. 

Work  at  this  point  is  reported  under  head  of  "Harbor  at  Fort  Madi- 
son." A  small  allotment  was  made  from  the  general  appropriation  for 
use  in  protecting  the  bank  opposite  the  town. 

MOUNT  VERNON   TO  FOUNTAIN  CITY. 

An  allotment  of  $20,000  was  made  for  work  in  this  locality.  Pro- 
IK>sal8  for  building  brush  and  stone  dams  and  shore  protections  were 
called  for  and  the  contract  was  let  October  6, 1882,  to  Jacob  Eichtman,  of 
Fountain  Citj,  the  lowest  bidder.  His  contract  was  completed  June  9, 
1883. 

SUMMARY   OF  WORK. 

7,954.46  cubic  yards  rock,  at  |1.45 $ll,f33  97 

6,442.70  cubic  yards  brush,  at  95  cents 6,120  56 

Soperintendence  and  office 746  52 

Total 18,401  05 

An  average  cost  of  $1.28  per  cubic  yard. 

LA  OBOSSE  TO  BROWNSVILLE. 

An  allotment  of  $25,000  was  made  for  this  work.  Contract  was 
awarded  to  P.  8.  Davidson,  of  La  Crosse,  Wis.,  the  lowest  bidder. 

He  began  operations  October  7,  1882,  and  completed  his  contract 
June  2,  1883. 

SUMMARY  OF  WORK. 

9,367.36  cubic  yards  rock,  at  $1.25 |11,709  20 

6,102.79  cubic  yards  brush,  at  85  cents 5, 187  37 

Saperintendence  and  office 1, 038  93 

Total 17,935  50 

An  average  cost  of  |1.16  per  cubic  yard. 

HOMEB  TO  queen's  BLUPP. 

An  allotment  of  $25,000  was  made  for  this  work.  The  contract  wa6 
awarded  to  P.  8.  Davidson,  the  lowest  bidder. 

He  began  operations  Jnne,  1883,  and  is  now  going  on  with  the  work. 
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SUMMARY  OF  WORK. 

1,966.80  cubic  yards  rock,  at  11.35 ^,655  18 

1,895.60  cubic  yards  brush,  at  96  cents 1,800  00 

Superintendence  and  office 70  10 

K526  10 
Part  of  the  work  is  still  unpaid  for. 
Average  cost  per  cubic  yard,  $1  17. 

OASSVILLE    SLOUGH. 

Shore  protection  on  the  head  of  the  small  island  in  Devil's  Elbow  was 
begun  October  25,  1882,  by  the  snag-boat  J.  Gt.  Parke  and  a  fleet  of 
seven  barges,  and  was  completed  October  28. 

This  work  was  done  for  the  purpose  of  preserving  the  tow-head  and 
thereby  preventing  too  great  eulargement  of  the  water-way  at  that 
point,  and  also  as  preparatory  to  the  construction  of  a  dam  across  the 
elbow,  one  end  of  which  is  to  abut  on  the  tow-head.  The  length  of 
shore  protected  was  420  feet. 

Material  put  in  work : 

Rock,  365.4  cubic  yards. 
Brush,  iJ43  cubic  yards. 

MATERIAL. 

There  are  collected  in  vicinity  of  Glen  Haven,  Wis.,  and  Cassville 
Slough  about  3,000  cubic  yards  of  rock,  and  at  Nauvoo,  111.,  about  5,000 
cubic  yards. 

BUSH  CHUTE  AND  SHOKOKON  SLOUGH. 

Work  at  this  locality  was  done  by  hired  labor  and  purchase  in  open 
market,  the  towing  being  performed  by  United  States  tow-boat  No.  3  and 
steam-launch  No.  3. 

There  were  12,524  cubic  yards  of  rock  and  2,489  cubic  yards  of  brush 
put  in  the  work.  The  expenditure  during  the  year,  including  superin- 
tendence and  office  expenses,  was  $18,622.28.  To  this  must  be  added 
$3,113.64,  the  valUe  of  material  on  hand  and  paid  for  prior  to  July  1, 
1882,  making  a  total  of  $21,736.32,  or  an  average  cost  of  $1.44  per  cubic 
yard  for  material  in  place. 

The  average  cost  per  yard  of  material  in  this  work  was  much  in- 
creased by  the  difficulties  of  construction  and  the  necessity  of  using  so 
large  a  proportion  of  rock,  the  more  expensive  material. 

MONTROSE. 

This  work  was  also  carried  on  by  hired  labor  and  open  purchase  of 
material.  United  States  tow-boat  No.  4  was  employed  in  transporting 
and  putting  in  material. 

There  were  imt  in  the  work  3,337.68  cubic  yards  rock  and  2,650.10 
cubic  yards  of  brush.  The  expenditure  during  the  yeur  was  $5,793.02, 
to  which  must  be  added  $978.58,  value  of  material  on  hand  prior  to  July 
1,  1882,  making  a  total  of  $6,771.60.    Average  cost  per  yard,  $1.10. 

PLANT. 

A  number  of  stone-barges  were  built  by  Jos.  Reynolds  at  Dubuque, 
and  by  Eckhardt  &  Son  at  Davenport,  Iowa.  A  part  of  these  were  used 
in  1882  between  Wabasha  and  Alma,  and  the  remainder  at  Burlington. 

An  experimental  "feathering''  wheel  was  placed  on  tow-boat  No.  3, 
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but  after  being  some  time  in  service  the  shaft  was  broken,  it  being  too 
light  for  the  purpose.  In  the  spring  of  1883  some  modifications  were 
made  in  the  wheel,  and  it  worked  quite  satisfactorily  and  made  consid- 
erable saving  in  fuel :  yet  still  further  changes  are  necessary  before  its 
superiority  to  the  ordinary  radial  wheel  can  be  demonstrated. 

SUMMARY  OF  EXPENDITURES  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1883. 

Saint  Paul  to  Hastings |57,846  15 

W^abasha  to  Alma 33,580  33 

Mount  Vernon  to  Fountain  City 18,812  38 

Homer  to  Queen^s  Bluff 3,206  82 

La  Crosse  to  Brownsville 17, 935  50 

Gnttenberg 448  07 

Cassville  Slough 1,780  19 

Rush  Chute  and  Shokokon  Slough 18,622  68 

Montrose 5,793  02 

Plant 19,590  70 

Fort  Madison 2, 139  24 

Nanvoo  Rock 497  57 

Glen  Haven  Rock 423  76 

Snrveys  and  gauges 2,745  63 

Total 183,422  03 

Of  the  above  amount  $15,500  was  reported  as  outstanding  liabilities  in  last  annua 
report. 

ABSTRACT  OF  APPROPRIATIONS. 

Bv  act  approved  June  18,  1878 |250,000 

Bv  act  approved  March  3,  1879* 100,000 

Bv  act  approve<l  June  14,  1880 150,000 

Bv  act  approved  March  3,  1881 200,000 

By  act  passed  August  2, 1882 250,000 

950,000 

Money  statement. 

July  1,  1882,  amount  available $21,339  91 

Amount  appropriated  by  act  passed  August  2,  1882 250, 000  00 

271,339  91 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1882 $167, 066  61 

July  1,  1883,  outstanding  liabilities 52:^  34 

167,589  95 

July  1,  1883,  amount  available 103,749  96 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1885 1,000,000  00 


Abstract  of  proposals  received  and  opened  by  Maj.  A.  Mackenzie,  Corps  of  Engineers,  Rock 
Island,  nU,  at  2  p.  »i.,  September  23,  1882,  for  completing  dams  and  shore  protections  of 
brush  and  stone  between  La  Crosse  Bridge,  If  is.,  and  Broionsnille,  Minn, 


Jto.  Names  and  residences  of  bidders.  I     Brash. 

I  I 


1  1  P.  S.  Davidson,  La  Crosse,  Wis.t 

2  S.  J.  &  A.  H.  Tmax,  Hastings,  Minn . 

3  D.  A.  McDonald 


Stone. 


Psr  eu.  yd.    Per  cu.  yd. 
$0  85 


AggrcKato 


$1  '25  $2  10 

1  10  i  1  75  2  85 

92  I  1  53  j  2  46 


* 200, 000  set  aside  for  testing  "Adams  Flame."  t  Contract  awarded. 
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Abitraot  o/propoiala  received  and  opened  by  Maj.  A.  Mackenzie,  Corp$  of  Engineers^  Bock 
Ulandy  IIU,  at2p,  m.,  Septeniber  23,  1882, /or  constructing  dams  and  shore  protections  of 
brush  and  stone  between  Mount  Vernon,  Minn.,  and  Fountain  City,  TVts. 


If  o.  I  Karnes  and  TMidencea  of  bidden.  Brush.  Stone,     i  Affgresttte. 

P^cu.yd.\  P€reu.yd. 

1  i  J.  Riohtman,  Fountain  City,  Wis.* |0  95  $1  46  $2  4« 

2  S.  J.  &  A.  H.  Tniax,  Hastings,  Minn 110,  175  3  86 


*  Contract  awarded. 


Abstract  of  proposals  received  and  opened  by  Maj,  A.  Maekenzis,  Corps  of  Engineers,  Rock 
Island,  III.,  at  2  p.  m,,  September  23,  1882,  for  constructing  dams  and  shore  protection  of 
brush  and  stone  between  Homer ,  Minn.,  and  Queen's  Bluff,  Minn. 


Na  !  Names  and  reddenoes  of  bidders.  Brush.     '      StonOb     |  Aggregate. 


'  P0rou.yd.  Pereu.yd.] 

1  I  8.  J.  dk  A.  H.  Truax,  Hastings.  Minn |0  M  f  1  46  I  fS  44 

2  8.  D.  Tan  Ootder,  Hastings.  Minn 140  185  3  25 

S     P.  8.  Davidson,  La  Crosse,  Wis.* 95  1  85  |  3  10 


*  Cimtract  awarded. 


report  of  mr.  j.  l.  qillbbpib,  assistant  snoinekr. 

United  States  Engineer  Office, 

Rock  Island,  III,  July  2,  1883. 
Major  :  I  have  the  honor  to  submit  my  aunaal  report  on  works  in  my  charge  for 
the  fiscal  year  ending  June  30,  1883. 

BETWEEN  saint  PAUL  AND   HASTINGS,    MINNESOTA. 

Operations  were  carried  on  by  hired  labor  and  purchase  of  material  in  open  mar- 
ket, the  United  States  tow-boat  No.  1,  steam  launch  No.  1,  and  fleet  of  barges  being 
used  for  transporting  and  putting  the  material  in  place.  Work  was  begun  Jane  10, 
1882,  and  continued  until  November  15,  without  intermission. 

During  the  month  of  July  the  following  work  on  dams  and  shore  protections  was  ac- 
complished : 

Shore  protection  on  head  of  Island  No.  5,  commenced  in  June,  300  feet  in  length. 

Dam  5  (sheet  3),  160  feet  long,  from  foot  of  Island  3  to  Island  4. 

Shore  protection  on  head  of  tow-head  above  Island  No.  3 ;  80  feet  in  length. 

Dam  8,  (sheet  3),  spur  from  right  bank,  2,600  feet  above  Island  9 ;  length,  670  feet. 

Dam  11  (sheet  2),  from  left  bank  to  tow-head  above  Island  No.  3,  begun  in  1881 ; 
length,  170  feet. 

Dam  7  (sheet  3),  spur  from  right  bank,  3,700  feet  above  Island  9 ;  length,  530  feet. 

Dam  12  (sheet  2),  from  left  bank  to  Island  No.  2  ;  length,  170  feet. 

Dam  5  (sheet  4),  spur  from  right  bank  about  1,200  feet  above  Island  No.  9 ;  com- 
menced. 

Dam  6  (sheet  4),  spur  from  right  bank  nearly  opposite  Island  No.  9,  commenced. 

In  August  the  work  accomplished  was  as  follows: 

Dam  5  (sheet  4),  spur  from  right  bank  commenced  in  July ;  length,  800  feet. 

Shore  protection  on  left  bank,  opposite  Dam  8  (sheet  3) ;  length  350  feet. 

Dam  1  (sheet  1),  built  in  1875,  was  raised  to  an  elevation  of  5  feet  above  low 
water. 

Dam  6  (sheet  4),  spur  from  right  bank,  opposite  head  of  Island  9,  commenced  in 
July ;  length,  880  feet. 

Dam  2  (sheet  1),  spur  from  left  bank  1,700  feet  above  Island  No.  1.  completed; 
length,  450  feet. 
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Shore  protection  on  head  of  Island  No.  1  was  repaired  and  extended  150  feet. 

Dam  2  (sheet  3),  from  right  bank  to  Island  No.  5,  bnilt  in  1878,  was  raised  to  5  feet 
above  low  water. 

Dam  9  (sheet  3),  across  month  of  slough  on  left  bank  above  Island  No.  9,  length  140 
feet. 

Shore  protection  on  Island  No.  17  commenced. 

Dam  2  (sheet  5),  bnilt  in  1875,  raised  to  5  feet  above  low  water. 

In  September, — Shore  protection  on  Island  17 ;  commenced  in  Angust ;  length,  700 
feet. 

Dam  7  (sheet  5),  spur  from  right  bank  below  King's  Lake ;  400  feet  long. 

Dam  2  (sheet  5)  raised  to  5  feet  above  low  water. 

Shore  protection  on  left  bank  from  month  of  Nininger  Slough  t^  point  opposite 
Dam  7  (sheet  5);  length,  4,860  feet.  ^I.^^.  d '    i 

Dam  4  (sheet  6),  spur  from  right  bank  below  Dam  7  (sheet  5) ;  650  feet  long. 

Dam  5  (sheet  6),  spur  from  right  bank  1,600  feet  below  Dam  4  (sheet  6) ;  600  feet 
long. 

Dam  4  (sheet  6),  spur  from  right  bank  1,200  feet  below  Dam  7  (sheet  5) ;  400  feet 
long. 

Shoie  protection  entire  length  (1,900  feet)  of  east  shore  of  Island  No.  13. 

Dam  7  (sheet  4),  spur  from  left  bank  opposite  foot  of  Island  No.  13 ;  400  feet  long; 
commenced. 

Shore  protection  on  rieht  bank  from  foot  of  Boulanger  Slough  up-stream  600  feet. 

Dam  8  (sheet  4),  spur  from  left  bank,  1,658  feet  below  Dam  7  (sheet  4) ;  400  feet  long ; 
eommenced. 

In  October . — Shore  protection  opposite  Dam  8  (sheet  4) ;  1,200  feet  long. 

Dam  8  (sheet  4)  finished. 

Dam  7  (sheet  4)  finished. 

Shore  protection  on  Island  No.  13,  commenced  in  September. 

Shore  protection  on  Island  16,  700  feet. 

Shore  protection  Island  15. 

Shore  protection  on  west  side  of  Island  17  repaired. 

Dam  1  (sheet  5),  from  left  bank  to  Island  17,  raised  and  repaired. 

In  November, — Shore  protection.  Island  16,  commenced  in  October. 

Shore  protection  on  risht  bank,  opposite  Island  No.  1,  1,000  linear  feet. 

Dam  2  (sheet  5)  raisi'd  and  repaired. 

Dam  13  (sheet  2),  spur  above  Red  Rock,  opposite  Island  No.  2,  400  feet. 

Dam  14  (sheet  2),  1,200  feet  below  Dam  13  (sheet  2),  375  feet  in  length,  commenced. 

On  account  of  cold  weather  and  ice  in  the  river  work  was  closed  November  15  and 
the  fleet  put  in  winter  quarters  in  Boulanger  Slough. 

Work  has  not  yet  been  resumed  this  season  on  account  of  high  water. 

ALMA,  WISCONSIN,  TO  READ'S  LANDINQ,   MINKBBOTA. 

Operations  were  carried  on  in  this  stretch  of  river  by  hired  labor  and  purchase  of 
material  in  open  market,  the  United  States  tow-boat  No.  2,  steam-launch  No.  2,  and 
fleet  of  barges  being  used  for  transport] nsr  the  material  and  putting  it  in  place. 
Work  was  be^nn  July  19, 1882,  and  continued  without  interruption  until  November  19. 

The  following  work  was  acconplished : 

In  July  Dam  3  (sheet  13)  from  right  bank  to  Drury's  Island  was  raised  to  a  height 
of  5  feet  above  low  water.     Spur-dam  1  (sheet  13)  was  also  raised  to  same  height. 

Repairs  of  Dam  3  (sheet  14)  were  commenced  and  75  feet  of  shore  protection  con- 
structed. 

In  August  the  work  of  the  month  consisted  principally  in  raising  and  repairing 
dams  and  shore  protections,  commenced  in  1881  and  left  in  an  unfinished  condition  on 
account  of  high  water. 

Repairs  of  Dam  3  (sheet  14)  were  completed,  and  two  dams,  17  and  18  (sheet  14), 
were  put  in  above  the  mouth  of  the  Zumbro  River. 

The  raising  of  Spnr-dam  9  (sheet  14)  was  nearly  completed. 

The  work  of  the  month  was  seriously  delayed  by  the  failure  of  contractors  to  fur- 
nish rock  in  sufficient  quantities,  teams  being  engaged  in  harvesting  and  difficult  to 
obtain. 

In  September  the  raising  of  Dam  9  (sheet  14),  commenced  in  August,  was  completed. 

Dam  10  (sheet  14),  spur  from  right  bank  of  island  below  Crat's,  was  raised  for  a. 
length  of  500  feet. 

The  upper  end  of  Island  No.  32  and  its  west  side  were  protected  for  a  distance  of 
675  feet ;  also  its  lower  end,  140  feet. 

West  side  of  Island  No.  34  was  protected  for  a  length  of  1,140  feet. 

Dam  6  (sheet  14)  above  Grand  Encampment  Island  was  raised  to  an  elevation  of  5 
feet  above  low  water. 

Dam  12  (sheet  14)  was  similarly  raised. 
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In  October  the  raising  of  Dams  13  and  14  (sheet  14),  commenced  in  September,  was 
completed. 

Two  small  chutes  in  West  Newton  Island  were  closed  and  300  feet  of  shore  protec- 
tion constracted. 

Shore  protection  on  head  of  Island  No.  46  was  repaired  and  extended  down-stream 
on  west  side  300  feet. 

Dams  1  and  2  (sheet  15),  begun  in  1881,  were  finished. 

In  November  shore  protection  800  feet  long  on  tow-head  in  Pomme  de  Terre  Sloagh. 

Spur-dam  18  (sheet  14)  was  built  with  shore  protection  500  feet  in  length. 

On  November  19,  on  account  of  cold  weather,  the  fleet  went  into  winter  quarters  at 
Wabasha,  Minn. 

Work  in  18H3  is  not  yet  resumed  on  account  of  high  water. 

Mr.  C.  A.  Lightner  on  Plant  No.  1  and  Mr.  A.  J.  Stibolt  on  Plant  No.  2  deserve 
credit  for  efficient  service. 

MOUNT  VERNON  TO  FOUNTAIN  CITY. 

Operations  in  1882. — The  contiactor,  Jacob  Richtman,  of  Fountain  City,  began  work 
October  18.  Shore  prot  ection  was  placed  around  the  head  of  Island  No.  53  and  along  the 
north  and  west  sides.  This  revetment  was  built  very  heavy  and  is  1,077  feet  in  leii^h 
and  from  22  to  35  feet  in  width.  This  protection  was  designed  to  preserve  the  bank 
after  the  construction  of  the  proposed  dam  across  the  chute.  The  next  works  -were 
the  construction  of  Dam  7  (sheet  16),  extending  from  Island  No.  15  to  a  tow-head  and 
thence  to  the  Minnesota  shore,  closing  the  chute,  and  shore  protections  at  the  ends  of 
the  (lam,  and  on  the  tow-heatl.  As  constructed,  the  dam  is  885  feet  in  length,  the 
shore  protection  HfrtS  feet.  On  completion  of  the  dam,  operations  were  stopped  for  the 
season,  November  25. 

Operations  in  1883.  —Operations  were  resumed  April  26,  and  continued  without  inter- 
mission until  June  9,  when  the  contract  was  complet^jd.  The  dams  and  shore  pro- 
tections conetructed  were  as  follows :  Closing  Dam  6  (sheet  16),  running  from  Island 
53  to  the  Wisconsin  shore  ;  ,500  linear  feet  of  shore  protection  on  Island  55,  commenc- 
ing at  the  shore  end  of  the  dam,  running  around  the  head  of  the  island  and  down  the 
western  bank ;  300  linear  feet  of  shore  ])rotection  on  Island  No.  58,  commencing  at  a 
point  about  100  feet  below  Station  M  (survey  1882)  and  running  down  the  right  hand 
bank,  and  repairing  a  break  in  Dam  7  (sheet  16). 

Summary  of  tcorh. 


Years. 


liocahiy. 


Linear  feet.       Kock. 


Brash. 


1882.. 
1882. 

1883. 
1883. 
1883., 
1883. 


Shore  protection  head  Island  53 1,  077 

Shoreprotection  on  Sand  Inland  and  Muoi  shore  1, 753 
and  dam  7  (sheet  16). 

Dam  6  (sheet  1«) 1,350 

Shore  pi-oteetion  head  Island  55 500 

Shore  protection  Island  58 300 

Dam  7  (sheet  16),  repairs ; , 


Cu.  yd». 
1,  758.  29 
1,910.37  , 

3,431.25 
419. 92 
330. 16 
104.47 


Total 1      7,954.46 


Ou. 
1, 


yds. 
§24.  38 
485.72 

!,  871. 95 
448.98 
271.20 


6,442.70 


LA   CROSSE   TO  BROWNSVILLE. 

Contractor  P.  S.  Davidson  commenced  operations  October  6,  1882,  and  closed  for 
the  winter  November  27;  resumed  April  9,  1883,  and  completed  his  contract  June  1. 

Operations  in  1882. — Dam  2  (sheet  21),  built  in  1877,  was  raised  to  an  elevation  of  4 
feet  above  low  water  after  several  breaks  in  it  had  been  repaired.  It  now  has  a  uni- 
form width  of  8  feet  on  top  and  extends  from  Bates  Island  to  the  Minnesota  shore. 
Fourteen  hundred  linear  feet  of  shore  protections  were  constructed  at  La  Crescent, 
extending  from  the  dam  to  the  ferry  landing.  One  thousand  six  hundred  and  eleven 
linear  feet  of  shore  protection  were  put  in  on  the  east  shore  of  Grand  Island,  having 
an  average  width  of  16  feet.  Some  repairs  were  made  to  the  shore  protection  at  the 
Government  light. 

Operations  in  1883. — Dam  1  (sheet  22),  closing  Fish  Slough,  the  channel  between  Isl- 
and 110  and  the  Minnesota  shore.  This  dam  required  seven  courses  of  brush  in  the 
deep*  St  water  to  build  it  to  an  elevation  of  5  feet  above  low  water.  There  was  also 
constructed  in  connection  with  the  dam  around  head  of  Island  110,  1,305  linear  feet 
of  shore  protection  of  an  average  width  of  18  feet.  Dam  No.  2  (sheet  22),  closing 
Crosby  Slough,  required  three  courses  of  brush  to  bring  it  to  grade.     In  connection 
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T^itli  this  daui  about  775  feet  of  shore  protection  were  constructed  around  head  of 
Island  117.  Dam  No.  3  (sheet  22),  closing  chute  between  Island  116  and  the  Minnesota 
shore,  required  five  courses  of  brush  in  the  deepest  water.  Some  675  linear  feet  of  shore 
protection  were  constructed,  part  on  Minnesota  shore  and  part  around  head  of  Island 
116. 

Summary  of  work. 


Xean.  I  Locality.  Linear  feet.'      Rock.  Brash. 


Ou.  yd».  Ou.  ydi. 

1882....,  Dam  No. 2  (sheet  21)  raised 1,233.04  103.4fl 

1882....!  Shore  protection  at  La  Crescent 1.400  1,936.95  1,448.88 

1882....,  Shore  protection  at  Grand  Island 1,611:  1,414.97  892.64 

1882 Shore  protection  at  Government  light 63.63    

1883  ...    Dam  1  (sheet 22) 325  1.226.27  813.09 

1883.-..:  Shore  protection  head  Island  110 1,306  899.03  750.60 

1883....    Dam  2  (sheet  22) '               300  93a39  727.38 

1883....    Shoie protection  head  Island  117 i              775  622.49  628.20 

1883-...]  Dam3  i8hoet22) 200  507.40  464.96 

1883. ...    Shore  protection  head  Island  116 1              676  468.19  378.86 

1883 Repairing  shore  protection.  La  Crescent 57. 10  ■ 

Total 9,367.36  6,102.79 


HOMER  TO    queen's  BLUFF. 

Contractor  Davidson  began  operations  in  this  locality  June  9,  16K).  The  work  ac- 
complished to  July  1  is  as  follows : 

Dam  1  (sheet  19),  closing  the  channel  between  Island  76  and  the  Minnesota  shore,  is 
nearly  completed. 

It  required  fotfk*  courses  of  brush  in  the  deepest  water.  There  have  been  750  linear 
feet  of  shore  protection  placed  around  head  of  Island  76. 

^ummarn  of  work. 


Years.         |  Locality.  JLinearfeet.      Rock. 

" "    '  "    \  I 

Ou-  ydt. 
1883 Dam  1  (sheet  19) 600  '      1,011.25 


Brash. 


Cu.  yd9. 
1. 002. 18 


Shoreprotction  head  Island  76 750  714.87  637.63 

Total 1,726.12  1,639.76 


SURVEYS. 

A  number  of  surveys  of  detached  localities  between  Saint  Paul  and  Alma  were 
made  in  summer  and  fall  of  1883  by  Mr.  6.  A.  Man*,  assistant  engiuet'r,  as  given  in 
the  following  extracts  from  his  report  to  me : 

'*  On  July  24,  received  orders  from  you  to  make  a  survey  of  the  river  from  Saint  Paul 
to  Kaposia,  said  survey  to  give  numerous  soundings  and  fnl]  details  in  regard  to 
Frencnman's  and  Pig's  Eye  Bars.  This  survey  was  made  with  a  small  ]>arty  of  from 
five  to  six  men  with  a  skiff,  and  was  comydeted  August  19'.  Maps  were  then  made  in 
the  office  and  completed  August  26,  excr])t  tracings,  which  were  made  the  next  week 
by  Mr.  H.  L.  Phillips,  who  remained  in  the  office  for  that  purpose. 

'  "  This  survey  extended  from  about  1,200  feet  above  the  bridge  at  the  foot  of  Wabasha 
street.  Saint  Paul,  down  the  river  to  jnst  below  Pig's  Eye  Island. 

"After  this  work  was  completed  orders  were  received  to  make  surveys  at  the  fol- 
lowing places:  Wabasha,  Minn.,  to  Alma,  Wis.;  Mount  Vernon,  Minn.,  to  Fountain 
City,  Wis. ;  Homer,  Minn.,  to  Trempelean,  Wis. ;  and  from  La  Crosse,  Wis.,  to  Browns- 
ville, Minn. 

"  Some  work  of  locating  dams  above  Hastings,  Minn.,  was  done  the  last  of  August, 
and  the  survey  at  Wabasha,  Minn.,  was  commenced  September  1. 

"This  work  consisted  of  a  complete  survey  from  the  railroad  bridge  at  Read's  Land- 
ing. Minn.,  to  the  lower  end  of  the  city  of  Alma,  or  about  12  miles  of  the  main  chan- 
nel of  the  river.  The  survey  was  completed  September  26,  having  had  the  steam 
launch  Mary  for  the  work  after  September  9. 
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''Loft  Wabasha  for  Tremx>eleau  September  27,  and  commenced  survey  at  thai 
point  September  28.  The  sarvey  waa  carried  about  1  mile  above  Homer,  Minn.,  and 
extended  down  the  river  to  Queen's  Bluff.  This  section  of  river  includes  the  narrow 
channels  of  Homer  Chute,  or  Blacksmith's  Slouch,  and  Richmond  Chute.  These  are 
portions  of  the  river  where  navigation  is  rather  precarious  at  a  low  stage  of  water. 

"The  survey  at  this  point  included  all  the  large  sloughs,  and  covered  about  13 
miles  of  the  main  channel. 

"While  at  Trempeleau,  Wis.,  received  orders  from  y^ou  in  regard  to  locations  and 

feneral  instructions  to  inspectors  for  contract  work  being  done  at  La  Crosse,  Wis.,  by 
*.  S.  DavWl^on,  esq.,  and  at  Fountain  City,  Wis.,  by  Jacob  Richtman,  esq.  Thia 
work  was  attended  to  when  necessary  in  connection  with  the  survey  work. 

"Closed  work  at  Trempeleau  on  October  14,  and  left  with  party  for  the  survey  at 
La  Crosse,  Wis.  Commenced  this  survey  on  Monday,  October  16,  and  a  oomplete  sur- 
vey was  made  from  the  railroad  bridge  at  La  Crescent,  Minn.,  down  to  the  head  of 
Coon  Slough,  making  about  16  miles  of  the  main  channel  surveyed  at  this  place. 

"The  work  was  completed  October  31,  and  on  November  1  the  party  was  moved 
up  to  Fountain  City,  Wis.^  where  a  survey  was  commenced  on  November  2,  which 
extended  from  Fountain  City  up  the  river  to  the  foot  of  Island  No.  51,  and  including 
the  Rollingstone  Channel  or  Horse  Shoe  Bend. 

"This  survey  was  suspended  on  November  15,  on  account  of  cold  weather,  and  the 
steam  launch  Mary  was  taken  to  Wabasha,  Minn.,  and  laid  up  for  the  winter,  being 
taken  out  of  the  water. 

"After  inspecting  the  contract  work  at  La  Crosse  on  the  16th,  and  locating  the  dam 
opposite  Wabasha  on  the  17th,  returned  to  the  office  on  November  18. 

"The  amount  of  survey  work  done  from  July  25  to  November  18  was  as  follows : 

MilM. 

"  In  the  vicinity  of  Saint  Paul,  about 5 

"  In  the  vicinity  of  Wabasha,  about 12 

"In  the  vicinity  of  Fountain  City,abont 8 

"In  the  vicinity  of  Trempeleau,  about 13 

"  In  the  vicinity  of  La  Crosse,  about T 16 

Total 54" 

The  notes  of  the  surveys  were  plotted  during  winter  and  spring,  and  the  maps  are 
now  nearly  completed. 

Very  respectfiilly,  your  obedient  servant, 

J.  L.  OlLUBSPIB, 

AB9i9iant  JSngimetr. 
Maj.  A.  Mackenzie, 

Carps  of  Engineer 9,  U,  S.  A, 


report  of  mr.  e.  f.  hoffmann,  assistant  engineer. 

United  States  Engineer  Office, 

Book  Island,  III,,  July  2,  1883. 
Major  :  I  have  the  honor  to  submit  the  foUewing  report  on  works  in  my  charge  for 
fiscal  year  ending  June  30,  1883 : 

I.— RUSH  chute  and  SHOKOKON  SLOUGH. 

• 

operations  were  begun  September  11,  and  carried  on  by  day's  labor  and  porchase 
of  material  in  open  market,  tow-boat  No.  3,  steam  launch  No.  3,  and  a  fleet  of  barges 
being  employed  in  transporting  the  material  and  putting  it  in  place. 

{A)— Dam  1  {ske9t  58),  Rush  Chute, — ^The  protection  at  west  end  of  this  dam  was 
rebuilt  from  the  dam  to  a  point  240  feet  below,  30  feet  wide,  and  extending  to  the  top 
of  the  bauk,  this  v^ork  being  necessary  as  the  original  protection  had  been  destroyed. 

The  protection  above  the  dam  on  the  head  of  Rush  Island  was  repaired.  The  dam 
itself  was  repaired  near  its  west  end,  where  it  had  settled  somewhat. 

The  repairs  consisted  in  placing  a  mat  60  feet  long  and  20  feet  wide  below  the  dam 
to  form  an  apron,  and  raising  the  dam  about  1  foot  for  60  feet  of  its  length. 

(B) — Shore  protection.  Island  376. — The  werk  at  this  place  consisted  in  protecting  the 
bank  around  the  head  of  the  island  for  a  length  of  270  feet,  width  of  protection  25 
feet,  and  extending  to  top  of  bank. 

{€) — Dam  1  (sheet  59),  Shokokon  Slough. — This  dam  was  commenced  in  1881,  but  the 
work  was  interrupted  by  high  wator.  Operations  were  resumed  September  13,  1882, 
and  the  work  was  completed  during  the  season. 
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The  dam  is  1,000  feet  in  length  and  closes  the  east  hranch  of  Bhokokon  Slough. 
The  apron  consists  of  one  conrse  of  brash  and  rock,  and  is  15  feet  wide. 

Oil  the  line  of  dam  three  courses  of  mate  were  laid.  A  mat  of  abont  80  feet  in 
leu^th  was  also  sank,  covering  a  space  iu  the  apron  which  had  been  damaged. 

When  three  courses  of  brush  and  rock  had  been  laid,  the  fall  of  water  became  so 
|i^r(*at  as  to  cause  serious  trouble  in  handling  brush,  and  consequently  the  use  of  brush 
'was  discontinued  on  September  2P,  after  which  date  rock  alone  was  used  in  the  con- 
struction of  this  dam.  In  order  to  prevent  waste  of  material  and  facilitate  the  work, 
a  change  in  the  plan  of  operations  was  necessary. 

A  barge  was  placed  endwise  on  line  of  dam  and  fastened  to  the  construction-boat 
above  the  dam.  Above  the  end  of  this  barge,  on  line  of  dam,  a  grating  was  made  by 
putting  in  poles  4  to  6  inches  in  diameter,  and  about  6  inches  apart,  the  lower  ends 
resting  on  the  dam  and  the  tops  resting  against  the  barge. 

In  front  of  this  grating,  rock  was  dumped,  forming  piers  about  15  feet  wide,  and 
carried  to  a  height  of  2  to  3  feet  above  surface  of  water;  rock  was  also  placed  back  of 
the  grating  and  the  poles  were  then  cut  oif. 

These  piers  were  placed  about  20  feet  aput ;  when  ^iers  had  been  formed  extending 
across  the  slough,  the  spaces  between  were  closed  in  the  same  maimer,  using  the 
grating. 

The  dam  was  closed  November  4,  the  stage  of  water  above  low  water  of  1864  being  7 
feet,  the  fall  over  the  dam  being  4.75  feet.  The  difficulties  at  this  dam  were  greatly 
increased  by  a  rise  in  the  river  of  3  to  4  feet,  which  also  required  the  dam  to  be  brought 
to  a  height  of  7.5  feet  above  low  water  to  be  able  to  close  it  instead  of  6  feet,  as  origi- 
nally designed. 

Only  one  party  of  a  limited  number  of  men  was  able  to  engage  in  the  work  during 
a  greater  part  of  the  time.  The  total  quantity  of  material  put  in  Dam  1  (sheet  59)  is 
as  follows : 

Season  of  1881,  rock,  cubic  yards 1,055  00 

Season  of  1^1,  brush,  cubic  yards 1,340  00 

2,395.00 

Season  of  1882,  rock,  cubic  yards 9,691.97 

Season  of  1882,  brush,  cubic  yards 1,594.12 

11,286.09 

Grand  total 13,681.09 

The  crest  of  this  dam  is  only  about  4  to  5  feet  wide,  as,  owing  to  lack  of  rock,  it  was 
not  possible  to  increase  this  width.  This  dam  cannot  be  termed  finished  and  it  may 
be  desirable  to  increase  its  width  as  soon  as  possible  or  practicable. 

The  shore  protections  of  this  dam  were  increased  m  width  by  sinking  a  mat  16  feet 
wide  at  the  outer  edge  of  the  protection  put  in  the  previous  year;  this  mat  extends 
the  entire  length  of  the  protections.  At  the  ends  of  the  dam  the  protections  showed 
siffns  of  weakening  and  w6re  partly  taken  up  and  replaced.  In  the  angles  on  upper 
side  of  dam  the  shores  were  further  protected  by  the  use  of  straw,  fine  stone,  and  earth, 
to  prevent,  as  far  as  possible,  the  water  from  getting  behind  the  protection  and  cut- 
ting the  bank. 

(  /)) — Dam  2  ($keet5Q),  Shokokan  Slough, — ^This  dam,  extending  across  the  west  branch 
had  been  partly  completed  during  the  season  of  1881,  but  work  was  interrupted  by 
running  ice. 

During  the  season  of  1882  work  on  this  dam  consisted  of  putting  in  shore  protections 
at  ends  of  dam.  which  had  been  prevented  the  previous  year  by  nigh  water  and  rais- 
ing and  straightening  the  dam. 

The  shore  protections  consist  of  the  usual  layer  of  brush  and  rook,  about  160  feet 
long,  30  feet  wide,  extending  to  top  of  bank. 

The  dam  was  brought  to  a  height  of  6  feet  above  low  water  and  made  about  5  feet 
wide  on  crest,  the  slope  on  upper  and  lower  sides  of  dam  being  about  1  on  1. 

During  the  high  water  a  part  of  the  crest  of  this  dam  was  carried  away ;  some  re- 
pairs were  made  in  November,  but  were  not  entirely  finished,  owing  to  failure  in  ob- 
taining rock;  two  gaps  about  25  feet  wide  were  left,  with  6  inches  to  1  foot  of  water 
niuning  over. 

The  material  in  Dam  2  (sheet  59)  is  as  follows: 

Season  of  1881,  rock,  cubic  yards 5,120.21 

Soason  of  1882,  rock,  cubic  yards 2,022.78 

Season  of  1882,  brush,  cubic  yards 290.00 

Total  cubic  yards 7,432.99 

It  will  probably  be  necessary  to  increase  the  strength  of  this  dam  during  the  com- 
ing season ;  much  sand  has  been  deposited  above  ana  below  the  dam. 
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(E)— Small  dam  an  Burlington  Island,— Ahont  300  feet  above  Dam  2  (sheet  59)  and 
80  feet  back  from  the  shore-line  of  Barlington  Island,  a  narrow  slongh  was  closed  by 
a  dam  consisting  of  one  coarse  of  brash  80  feet  long,  covered  with  rock  1  to  3  feet  in 
thickness. 

Quaniitiei  of  material  put  in  works  near  Burlington,  1882,  September  II  to  November  13. 


"WorkB. 


Dam  1.68,  shore  protection 

Shore  protection  Island  Ko.  876. 

Dam  1.60 

Dam  2.69. 

Dam  near  D,  2.59 


Total. 


Length. 


Feet, 

240 

270 

1,000 

900 

80 


Bock. 


0tt.yd9. 

530.45 

208.08 

9,691.97 

2,022.78 

61.88 


Bmah.       Total. 


Ckuydt. 
230.00 
295u20 

1,504.12 
290.00 
80.00 


Ou.yds. 
7ti9.46 
503.28 

11,286.09 

2,312.78 

141.88 


12.524.16     2.480.32 


15.013.48 


Work  was  suspended  November  13,  and  the  entire  plant,  excepting  tow-boat  No.  3^ 
was  laid  ap  in  winter  quarters  on  the  14th  of  November  in  the  Keoknk  Canal. 

II.— WORKS  NEAR  MONTROSE,  IOWA. 

Daring  the  earlv  part  of  the  season  it  was  foand  that  to  maintain  a  navigable  chan- 
nel at  the  head  of  Montrose  chain  immediate  attention  was  necessary. 

The  Gk)vernment  dredge  was  therefore  placed  at  work  removing  sand  and  rock,  and 
on  September  13  operations  were  began  in  the  construction  of  dams,  and  daring  the 
following  mouth  Dams  A,  B,  C  were  completed. 

Dam  A  is  a  prolongation  of  the  dike  at  head  of  the  rapids,  and  extends  from  the 
end  of  dike  up-stream  540  feet.  It  is  of  the  usual  construction  of  brush  and  rock, 
and  is  built  to  a  height  of  4  feet  above  low  water. 

Dam  B  is  a  closing  dam  in  the  small  slough  dividing  Montrose  Island.  Its  construc- 
tion is  that  in  general  use,  and  is  built  to  a  height  of  4  feet  above  low  water. 

Dam  C  is  simply  a  single  mat  45  feet  long,  covered  with  rock  and  placed  in  low 
ground,  to  protect  the  end  of  Dam  B  in  high  water. 

Revetment  D  was  started  on  October  14.  This  protection,  300  feet  in  length,  ia 
carried  around  the  head  of  Montrose  Island,  and  extends  60  feet  below  line  of  Dam 
£,  forming  the  shore  protection  to  this  dam.  Directly  on  the  head  of  the  island,  as 
a  measure  of  precaution,  the  thickness  of  the  rock  was  increased  to  2  feet,  that  the 
bank  might  be  amply  protected  from  the  increased  attack  which  the  proposed  closing 
of  French  channel  must  ultimately  produce. 

Dam  £  was  begun  October  29.  The  presence  of  rock  bottom  over  the  entire  line  of 
dam  permitted  ito  completion,  as  the  work  progressed  without  danger  of  wash  being 
incurred.  As  proposed,  this  dam  is  to  be  2,100  feet  in  length,  extending  across  French 
Channel,  and  is  to  be  built  to  low-water  elevation. 

French  Channel  is  now  the  avenue  threueb  which  a  large  quantity  of  water  wastes 
itself,  and  its  stoppage  must  produce  beneficial  results  in  the  channel  at  Montrose. 

The  cross-section  beyond  tne  proposed  end  of  the  dam  is  small,  and  owing  to  rock 
bottom  cannot  vary  except  with  change  of  stage. 

In  Dam  £  one,  two,  or  three  courses  of  mats  were  laid,  to  suit  the  requirement's  of 
varying  depths  of  water.  Buildinji;  to  low  water  is  experimental,  and  in  case  this 
elevation  does  not  produce  the  desired  result  the  height  can  be  increased.  The  dam 
was  completed  for  a  length  of  1,250  feet  from  shore ;  the  shore  end,  for  a  distance  of 
60  to  70  feet,  was  raised  to  a  height  of  3  feet  above  low  water,  with  a  view  to  econ- 
omize material,  as  well  as  to  afford  greater  security  to  the  shore  below  the  dam.  Al- 
though the  weather  was  not  favorable,  the  work  was  continued  until  November  15. 

Table  of  quantities. 


Description. 

Length. 

Bock. 

Bnuk. 

Total. 

A ^Dam  

Feet 

100 

45 

300 

1.250 

Ou.  yd*. 

740.64 

14&18 

20.00 

1,020.96 

1, 307. 95 

Ou.yde, 

494.00 

100.00 

15.00 

840.01 

1. 70L  00 

Ou.vdM. 
1,234.00 

B.^Dun 

24&13 

C     M»ttr««8 

35.00 

D     Hevotmcnt        ^.j.          j.4.x         ..^^..^^^.a     ^....   a.^.. 

1,860.97 

-R  _7^m    , , ,, .--.r 

3,ooa95 

Total 

3,287.68 

2.660.01 

5,887.69 
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Od  the  15th  of  November  the  United  States  tow-boat  No.  4  and  fleet  were  laid  up 
in  the  Des  Moines  Rapids  Canal  for  the  winter.  Tow-boat  No.  4  performed  valuable 
service  during  the  period  of  operations,  and  when  not  towing  in  the  interest  of  the 
works  had  ample  time  to  attend  to  the  requirements  of  the  Government  dredge. 

I  take  pleasure  in  mentioning  the  services  of  Inspector  J.  D.  Du  Shane,  who,  iu 
local  charge  of  the  work  in  Shokokon  Slough,  performed  his  duties  with  zeal  and 
ability. 

Very  respectfully,  your  obedient  servant, 


Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U,  S,  A, 


£.   F.   HOFPMANN, 

Assistant  Engineer^ 


W3. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  DES  MOINES  RAPIDS 
TO  MOUTH  OF  ILLINOIS  RIVER. 

With  this  appropriation  works  for  the  benefit  of  through  navigation 
are  carried  on  at  points  selected  each  year  in  accordance  with  the  needs 
of  navigation. 

At  the  beginning  of  the  year  our  projects  included  continuance  of 
work  at  Gregory's  Landing  and  inauguration  of  new  works  at  Dixon's 
Landing,  Dardenne  Island,  and  Cap  au  Gris. 

All  of  these  works  were  undertaken,  that  at  Gregory's  Landing  by 
contract  and  the  othern  by  hired  labor  and  purchase  of  material  in  open 
market,  the  United  States  tow-boat  No.  5  and  x)lant  being  used  for 
handling  the  rock  and  putting  the  same  in  place. 

Work  has  not  been  resumed  in  1883  on  account  of  high  water,  except 
in  vicinity  of  Louisiana,  where  a  small  amount  of  work  has  been  done 
under  contract. 

GREOOBY'S  LANDINa. 

Work  at  this  locality  was  completed  in  November,  1882.  The  original 
project  included  the  construction  of  a  dam  1,805  feet  in  length,  from 
Hackley's  Island  to  the  tow-head,  and  the  protection  of  a  long  piece  of 
caving  bank  above  Fox  River.  The  project  was  afterwards  enlarged  by 
including  a  dam  across  Hackley's  Chute,  some  shore  protection  in  the 
chute  and  in  front  of  Gregory's  Landing. 

The  contract  was  awarded  to  Whitney  &  Son  in  August,  188(),  but 
the  work  was  so  much  interfered  with  by  high  water  that  the  contractors 
were  given  until  December  31,  1882,  to  complete  the  work. 

Some  additional  quantities  of  material  were  added  to  the  original  esti- 
mate in  order  to  cover  the  work  in  Hackley's  Chute,  and  this  material 
was  put  in  place  at  the  contract  price. 

Operations  during  the  present  fiscal  year  began  September  12, 1882, 
and  the  entire  work  was  completed  November  2. 

SUMMARY  OF  WORK  90 R  FISCAL  YSAR  RNDINQ  JUNE  30,   1883. 

11,855.22  cubic  yards  rock,  at  |1.55 |18,375  69 

9,778.94  cubic  yards  brush,  at  90  cento 8,801  06 

Superintendence  and  office 1,558  00 

Total 28,734  64 
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Final  atattment. 


Years. 


Rock. 


Cost  of 
mftteiials. 


I  Ou.  yds, 

1880 3,0M.43 

1881 1  2.186.16 

1882 12,205.22 

Total I  17,444.81 


Ou,  ydt. 
3, 242. 00 
1. 551. 53 

10, 17&  94 


14,978.07 


$7,652  71 
4,783  36 
28,079  IS 


40,515  ao 


The  work  accomplished  is  as  follows : 

Dam  from  Hackley's  Island  to  tow-head,  1,805  feet  in  length:  dam 
across  Hackley  Chute,  320  feet ;  shore  protection  above  Fox  Eiver, 
3,580  linear  feet;  shore  protection  at  Gregory's  Landing,  600  feet. 

bolter's    island,  DARDENNE    island,    and    cap    AU    GRIS — OPERA- 
TIONS OF  TOW-BOAT  NO.  6  AND  BAROES. 

On  account  of  the  high  water,  tow-boat  No.  5  was  not  put  in  commis- 
sion until  August  10. 

Work  was  then  commenced  on  the  closing  dam  ^No.  1,  sheet  83),  be- 
tween Island  513  and  Island  514  (Dardenne).  This  dam,  1,510  feet  in 
length,  was  built  to  a  height  of  6  feet  above  low  water. 

The  adjacent  shores  were  also  protected  by  a  brush  and  stone  revet- 
ment for  a  distance  of  1,100  feet. 

The  next  work  undertaken  was  the  construction  of  the  closing  dams 
between  islands  512  and  514  (Nos.  1  and  2,  sheet  82). 

They  were  built  to  an  elevation  of  7  feet  above  low  water,  and,  includ- 
ing shore  protections,  are  1,748  feet  in  length. 

On  completion  of  the  above  work  the  fleet  was  moved  up  to  Gap  au 
Gris  and  1,607  linear  feet  of  shore  protection  was  constructed  on  the 
heads  of  Islands  500  and  501. 

Unfavorable  weather  and  the  necessity  of  making  some  repairs  to 
wing-dam  at  Hannibal  before  the  end  of  the  season  caused  a  suspension 
of  operations  November  17. 

The  repair  work  at  Hannibal  was  begun  but  could  not  be  completed 
before  cold  weather  set  in. 

An  examination  made  in  May,  1883,  showed  much  improvement  in 
the  crossing  at  Dixon's  Lauding  due  to  the  construction  of  the  closing 
dams. 

All  the  dams  and  shore  protections  were  in  good  condition. 

SUMMARY  OF  COST  OF    WORK— BOLTER'S    ISLAND,   DARDKNNX    ItLAND,   AND    CAP   AU 

GRIS. 

21,936  cubic  yards  rook,  at  50  cents $10,968  00 

Kriish  (6,885  cubio  yards),  labor,  subsistence,  fuel  for  steamer,  &c 20, 388  06 

^uperiutendence  and  office  expenses 1,813  40 

Total  expended 33,169  46 

Total  material,  28,821  cubic  yards. 
Average  cost  per  yard,  |1.15. 

Details  of  the  work  are  given  in  accompanying  report  of  Mr.  O.  K 
Chaffee,  assistant  engineer,  who  has  managed  the  operations  of  Plant 
^o.  5  and  the  quarry  at  Dixon's  Landing  with  economy  and  success. 
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HANNIBAL, 

The  original  project  for  work  at  this  locality  included  the  removal  by 
dredging  of  the  large  gravel  bars  on  the  Hannibal  shore  and  in  mid- 
river,  and  also  the  construction  of  three  wing-dams  extending  from  the 
Illinois  shore  and  one  closing  dam  in  Glasscox  Island  Chute,  the  ob- 
ject of  the  dams  being  to  coniBne  the  current  to  the  Hannibal  shore,  and 
thus  prevent  further  deposits. 

Tbe  closing  dam  and  lower  wing-dam  were  built  in  1881  and  1882. 

A  survey  made  in  March,  1883,  showed  a  great  increase  in  size  and 
height  of  the  bar  extending  along  the  Illinois  shore  from  the  bridge  to 
Glasscox  Island. 

This  shoaling  had  been  anticipated  and  provided  for  in  the  original 
project,  which  says: 

The  sh/oaling  caused  by  these  dams  will  probably  destroy  the  present  ferry  landiug, 
and  therefore  one  of  the  dams  should  bo  built  in  the  form  of  a  causeway,  ^umishiug 
a  ne^vr  landing  in  deep  water. 

lu  order  to  hold  the  bar  as  it  now  is,  and  at  the  same  time  to  cause 
as  little  injury  as  possible  to  the  ferry  traffic,  it  was  determined  to  build 
the  causeway  at  once. 

As  designed,  it  is  800  feet  in  length  and  15  feet  on  top,  so  that  it  can 
be  ased  by  wagons,  and  it  is  connected  with  the  county  road. 

There  being  plenty  of  gravel  near  at  hand,  and  it  having  been  in 
former  years  demonstrated  that  gravel  makes  an  excellent  dam,  an 
agreement  was  made  with  H.  S.  Brown,  of  Quincy,  to  construct  the  base 
of  gravel  at  the  rate  of  25  cents  per  cubic  yard. 

The  river  fortunately  remaining  at  a  good  stage  for  dumping  the  ma- 
terial on  the  dam,  the  gravel  wa«  carried  up  much  higher  than  was 
originally  intended,  and  by  so  doing  a  great  saving  in  the  quantity  of 
rock  required  will  be  made. 

The  gravel  was  dredged  from  the  bad  bars  in  front  of  Hannibal,  and 
tbe  work  was  of  great  benefit  in  that  respect. 

Details  are  given  in  accompanying  report  of  Assistant  Engineer  C. 
W.  Durham. 

QUINCY  REVETMENT. 

The  river  and  harbor  act  passed  August  2, 1882,  contained  the  fol- 
lowing clause : 

For  the  improyement  of  the  Mississippi  River  »  *  *  two  hundred  thousand 
dollars,  from  the  lUiiiois  River  to  the  Des  Moines  Rapids,  including  a  stone  and 
hrush  revetment  at  or  near  Quincy, 

Soon  after  the  passage  of  the  bill  an  examination  of  the  locality  was 
made,  and  it  was  decided  to  protect  the  shore  by  a  brush  and  "stone 
revetment  from  Big  Slough  to  a  point  about  500  feet  below  the  Govern- 
ment light-    An  allotment  of  $20,000  was  set  aside  for  the  purpose. 

Proposals  were  called  for,  and  the  contract  was  awarded  to  H.  S. 
Brown,  of  Quincy,  November  12,  1882. 

On  account  of  the  lateness  of  the  season  very  little  work  was  done 
before  the  river  was  closed  by  ice.  It  has  been  impossible  to  do  satis- 
factory work  thus  far  this  season  on  account  of  extreme  high  water,  and 
for  that  reason  the  time  for  completing  the  contract  ha«  been  extended 
from  June  30  to  November  1, 1883. 

VICINITY  OF  LOUISIANA,  MISSOURI. 

The  river  in  vicinity  of  Louisiana,  and  more  o«ppcially  below  the 
bridge,  has  been  bad  for  several  years,  and  boats  have  met  with  much 
trouble  during  the  past  three  seasons. 
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Tbe  original  project  for  work  at  Louisiana,  rendered  December  22, 
1880,  called  for  a  wing-dam  extending  from  the  Illinois  shore  at  a  point 
near  the  ferry  landing,  above  the  bridge,  and  for  a  wing-dam  and  two 
closing  dams  below  the  bridge,  the  latter  in  Buflfalo  and  Brokaw  Chutes. 

The  wing-dam  above  the  bridge  was  built  in  1881,  under  appropria- 
tion of  March  3,  but  no  more  funds  being  appropriated  for  this  special 
purpose,  it  was  decided  to  allot  $50,000  from  the  general  appropriation 
of  August  2, 1882,  for  carrying  on  the  project.  Proposals  were  called 
for  for  building  brush  and  stone  dams,  and  the  contract  was  awarded, 
November  9,  to  Paterson  Brothers,  the  lowest  bidders,  at  $1.55  per  cubic 
yard  for  rock  and  95  cents  for  brush. 

It  was  then  too  late  in  the  season  to  begin  operations  in  the  field,  al- 
though the  contractor  kept  a  force  during  the  winter  quarrying  rock. 

A  survey  made  in  March,  1885,  showed  that  many  changes  had  taken 
place  in  position  of  channels  and  bars  since  the  survey  of  the  year  be- 
fore, and  it  became  necessary  to  change  the  location  of  the  proposed 
dam  somewhat. 

Work  was  commenced  April  21,  and  has  continued  with  much  delay 
on  account  of  high  water  to  date. 

Dam  No.  3,  2,000  feet  in  length,  has  been  completed  for  about  three- 
fourths  of  its  length,  and  tbe  remaining  fourth  is  in  a  fair  state  of 
progress. 

On  account  of  delays  experienced  through  floods  in  the  river,  the 
time  for  completion  of  the  contract  has  been  extended  from  June  30  to 
November  1, 1883. 

Details  of  the  work  are  given  in  the  report  of  C.  W.  Durham,  assist- 
ant engineer. 

SNAG-BOAT    J.   G.  PARKE   TOWING    BARGES  FROM    THE   OHIO  RIVER. 

About  the  time  the  Parlce  was  completed  at  JeflFersonville,  Ind.,  six 
model  barges,  built  for  the  Government  for  use  in  Upper  Mississippi 
River  improvements — ^three  at  Jeffersonville  and  three  at  Metropolis — 
were  also  ready. 

It  was  an  advantage  for  her  to  bring  them  around  into  the  Upper 
Mississippi  Eiver,  and  she  was  accordingly  employed  for  the  purpose. 
Three  of  the  barges  were  loaded  with  oak  lumber  for  use  in  Govern- 
ment work. 

SNAG-BOAT  GENERAL  BARNARD. 

The  appropriation  for  operating  the  General  Barnard  being  insuffi- 
cient an  allotment  was  made  from  this  appropriation.  On  her  return 
from  transporting  supplies  for  sufferers  from  overflow  of  the  Lower  Mis- 
sissippi River,  she  was  taken  to  Dubuque  and  thoroughly  repaired  and 
repainted. 

SURVEYS  AND   GAUGES. 

Several  surveys  have  been  made  during  the  year  for  ascertaining  re- 
sults of  works  already  constructed  and  for  planning  new  ones.  Maps 
of  surveys  at  Dixon's  Landing,  Cap  a  Gris,  Hannibal,  and  Louisiana 
have  been  completed  and  are  now  on  file  in  the  office. 

PURCHASE  OF  AND  REPAIR  TO  PLANT. 

Six  model  barges  built  on  the  Ohio  River  were  received  and  employed 
during  the  latter  part  of  the  season  of  1882.    A  dredge  and  six  dump 


Digiti 


zed  by  Google 


APPENDIX   W.  1399 

SCOWS  have  been  received  from  the  builders  and  will  be  ready  for  serv- 
ice by  the  end  of  July. 

The  entire  fleet  has  been  put  in  thorough  repair. 

QUABEY  AT  PIXON'S  LANDING. 

The  quarry  at  Dixon's  Landing,  opened  for  the  purpose  of  obtaining 
rock  for  use  in  building  dams  and  shore  protections,  was  kept  in  opera- 
tion until  April  3, 1883. 

The  total  quantity  of  stone  quarried  during  the  year  is  estimated  at 
46,336  cubic  yards,  of  which  21,936  cubic  yards  were  used  in  the  works 
last  season,  leaving  a  quantity  still  in  store  amounting  to  24,400  cubic 
yards.  The  cost  of  the  rock,  including  its  quota  of  office  expenses  and 
contingencies,  was  about  50  cents  per  cubic  yard. 

QUABBIES  IN  KEOKXJE  OANAL. 

A  small  quantity  of  rock  was  quarried  in  the  canal,  but  the  stripping 
being  very  heavy  it  could  not  be  gotten  out  economically  and  the  work 
was  stopped. 

CUBBENT  METER  OBSBBYATIONS. 

Assistant  O.  A.  Marr  was  employed  during  a  part  of  the  year  in  the 
reduction  of  current  meter  observations  made  under  direction  of  Maj. 
F.  U.  Farquhar  in  1878  and  1879.  A  progress  report  on  this  subject 
was  made  in  June,  1881,  and  is  contained  in  my  report  for  that  year. 
The  final  report  of  Assistant  Marr,  with  tables  and  plates  Tiill  be  for- 
warded hereafter. 

SUMMARY  OF  EXPENDITURES  FOR  FISCAL  YEAR  ENDING  JUNE  30,   1883. 

Gregory's  Landing  and  Hackley's  Chute (30,944  S9 

Cap  au  Oris,  Bolter's  Island.  Dixon's  Landing,  and  repairs  to  Dam  No.  2, 

at  Hannibal,  operations  or  tow-boat  No.  5  and  barges 21, 262  66 

Quarries  at  Dixon  s  Landing 23,186  09 

Quincy  revetment 282  59 

Louisiana  (Dam  No.  3) 9,730  94 

Hannibal  (Dam  No.  3) 3,521  64 

Surveys,  gauges,  and  meter  work 3, 050  31 

Purchase  and  repairs  of  plant 20,645  58 

Dredge  and  dump  scows 2^3,149  83 

8nag-boat  General  Barnard 5,980  53 

J.  G.Parke,  towing  barges 3,941  62 

Quarries  in  Keokuk  Canal 892  94 

146,589  12 

Note. — Of  above  amount  $48,750  was  reported  as  outstanding  liabilities  July  1, 
1882. 

GENERAL  BEMABKS. 

The  general  system  of  improvement  followed  ou  this  section  of  river 
has  been  fully  given  in  former  reports  and  will  not  be  here  repeated. 

The  comparatively  small  approprifitions  under  which  this  work  is  car- 
ried on  do  not  permit  any  general  order  of  improvement  and  necessi- 
tates each  year  the  selection  of  a  few  of  the  points  which  for  the  time 
being  are  the  most  troublesome.  To  carry  out  this  method  a  large  plant 
has  been  provided  and  material  collected  and  at  the  shortest  notice  im- 
provements at  any  point  can  be  inaugurated. 

As  soon  as  tbe  present  high  stage  of  the  river  subsides  sufficiently  to 
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permit  of  working  to  advantage,  improyements  will  be  made  at  MarioD 
City,  at  and  above  Hannibal,  and  at  Dixon's  Landing. 

As  the  Government  is  now  provided  with  the  plant  and  outfit  needed 
for  carrying  on  extensive  operations,  and  as  an  economical  method  of 
working  requires  liberal  appropriations,  it  is  hoped  that  this  section  of 
the  river  may  be  granted  the  sum  of  $500,000  for  the  fiscal  year  ending- 
June  30, 1885. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  18,  1878 $100,000 

By  act  approved  March  3,  1879 40,000 

By  act  approved  Jane  14,  1880 100,00) 

Byact  approved  March  3, 1881 175,000 

By  act  passed  August  2, 1882 200,000 

615,000 

Money  statement 

July  1,  1882,  amount  available $47,479  67 

Amount  appropriated  by  act  passed  August  2, 1882 *200, 000  00 

247,479  67 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $97,073  84 

July  1, 1883,  outstanding  liabilities 5,978  82 

103,052  66 

July  1, 1883,  amount  available 144.427  01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  500, 000  00 


Ah$tr€ioiof  proposaU  received  and  opened  hy  Maj,  A,  Mackenzie^  Corps  of  Engineers^  Hock 
lalandt  HI,,  at  2  p.  m.,  November  7, 1882, /or  building  brush  and  sUme  dams  and  shore 
proteotions  in  vicinity  of  Louisiana,  Mo, 


So. 

Names  and  reaidenceB  of  bidders. 

Brash. 

Stone. 

Aggregate. 

1 

TT.  R.  ■Rm'wm  Onlnnv.  Til   . _ 

P^  cu.  yd. 

$1  25 

65 

86 

120 

P0r  0U.  yd. 

♦176 

1  65 

1  58 

1  75 

$3  01 
2  40 

? 

Patterson  Bros.,  Keokuk,  Iowa* 

3 

Frtiin  &■  Co., Saint  I-nn1«», Mo  .,,,„-...^-, ...,,..,.- 

2  44 

4 

A.  J.  Whitney,  K"«olf nk,  Taw^^. . , ,  _    

2  95^ 

*  Contract  awarded. 

Abstract  of  proposals  received  and  opened  by  Maj,  A,  Mackenzie,  Corps  9f  Engineers,  Rock 
Island,  III.,  at  2  p.  m„  November  7, 1882,  for  building  brush  and  stone  revetment  belour 
Quinoy,  III. 


Vo. 


Names  and  residences  of  bidders. 


H.S.  Brown,  Qninoy,  nit 

Patterson  BircM.,  Keokuk,  Iowa  . 
A.  J.  Whitney,  Keokuk,  Iowa. . . 


Brush. 


Per  cu.  yd. 

10  90 

90 

1  00 


Stone. 


P^r  eu.yd. 

fl  40 

1  80 

1  65 


Aggregate. 


$2  39 
2  70 
2  65 


*  Appropriated  under  head  of '  *  Improving  Mississippi  Bi  ver  "    *    *    *    "  fh>m  the  IBinois  Kiver  to 
Des  Moines  Rapids." 
t  Contract  awarded. 
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BBPORT  OF  MR.  O.   N.   CHAFFEE,  ASSISTANT  RNOINKRR. 

QuiNCY,  III,  July  2,  1883. 
Major  :  I  have  the  honor  to  present  a  report  of  operations  under  my  control  during^ 
the  fiscal  year  ending  June  30,  1883. 

quarryinq  rock. 

Work  of  preparing  stone  at  the  United  States  quarry  near  Dixon's  Landing,  111., 
was  continued  until  April  3,  1883,  hy  a  force  varying  from  thirty  to  ninety  men.  At 
that  date,  the  whole  quarry  had  heen  worked  over,  and  no  more  space  remaining  for 
handling  material,  nor  works  in  progress  to  which  it  could  be  removed,  work  was 
suspended  and  the  force  discharged.  The  total  quantity  of  stone  quarried  during 
the  year,  is  estimated  at  46,33(>  cubic  yards ;  the  quantity  removed  to  works  con- 
structed is  21,936  cubic  yatds ;  balance  on  hand  at  quarry  is  24,400  cubic  yards.  The 
cost  of  quarrying  has  been  48iV  cents  per  cubic  yard,  which  also  includes  expense  of 
opening  and  stripping  the  quarry  throughout  its  whole  length,  about  1,900  feet,  and 
piling  the  stone  now  on  hand  from  4  to  10  feet  high. 

construction. 

On  account  of  high  water  in  Mississippi  River,  work  of  construction  was  not  begun 
until  August. 

The  fleet  was  placed  in  commission  on  the  10th,  and  operations  begun  in  the  vicinity 
of  Fruitland  at  the  tow-head  above  Bolter's  Island,  whence  a  dam,  No.  1  (sheet  83) 
was  projected  to  extend  to  Dardenne  Island,  a  distance  of  150  feet.  After  1,100  feet 
of  the  snores  had  been  protected  at  the  ends  of  the  dam,  it  was  built  at  first  to  an 
elevation  of  4-^  feet  above  low  water  of  1864,  and  was  then  well  above  the  surface  at 
the  existing  stage.  Later  in  the  season,  after  some  time  had  elapsed  to  allow  it  to 
settle,  it  was  raised  to  a  height  of  6  feet  above  low  water. 

The  greatly  increased  current  around  Bolter's  Tow-head,  made  necessarv  some  re- 
pairs  to  the  protection  before  the  end  of  the  season.  At  my  last  visit  to  the  locality 
m  May,  both  the  dam  and  protections  were  in  good  condition  with  every  appearance 
of  stability. 

The  quantity  of  material  used  was  14,229.41  cubic  yards  of  brush  and  stone,  at  a 
cost,  in  place,  of  $15,231.81,  or  |1.07  per  yard. 

The  next  work  undertaken  was  the  closing  dams  and  shore  protections  from  Apple 
Island  to  head  of  Dardenne  Island  (Dams  Nos.  1  and  2,  sheet  82),  situated  about  2 
miles  above  the  last  work,  and  with  it  designed  to  improve  the  crossing  between  them 
which  had  been  a  considerable  obstruction  to  navigation  for  several  years.  The 
length  of  the  dams  and  shore  protections  was  1,748  feet.  The  dams  were  built  to  an 
elevation  of  7  feet  above  low  water,  and  remained  in  good  condition  at  the  time  of 
my  last  visit  in  May,  though  probably  somewhat  lowered  by  ice : 

Quantity  of  material  used,  cubic  yards 8, 863. 47 

Total  cost  in  place |11,542  25 

Cost  per  cubic  yard •. 1  30 

The  increased  cost  over  that  of  precediDg  work  was  caused  by  difficulty  of  approach 
to  the  site  of  the  works.     Much  of  the  material  was  wheeled  more  than  200  feet. 

The  results  accomplished  by  these  works  were  all  that  had  been  anticipated.  Soon 
after  the  upper  dams  had  been  thrown  across,  the  channel  began  to  deepen  on  the 
crossing  below,  and  no  trouble  has  been  experienced  there  since  that  date.  Kecent 
BurveyB  indicate'a  depth  of  over  4  feet  below  low  water  of  1864. 

On  the  completion  of  these  works  the  construction  party  was  removed  to  the  vicin- 
ity of  Cap  au  Oris,  where  difficult  navigation  had  existed  for  several  years. 

Protection  of  the  heads  of  islands  500  and  501  was  commenced,  and  1,607  feet  com- 
pleted. 

The  unfavorable  character  of  the  weather,  and  the  necessity  of  making  some  re- 
pairs and  additions  to  works  near  Hannibal  before  the  end  of  the  season,  caused  a 
suspension  of  operations  here  on  the  17th  of  November : 

Total  amount  of  materials,  cubic  yards 5,284.6 

Cost  in  place $5,495  80 

Cost  per  cubic  yard 1  04 

Nine  barges  and  quarter-boats  of  the  fleet  not  required  for  service  at  Hannibal  were 
placed  in  winter  quarters  at  foot  of  King's  Lake,  above  the  village  of  Cap  au  Gris^ 
where  they  have  since  remained  without  damage  from  ice  or  high  water. 
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Work  of  repairiug  the  wiiiff-dam  (No.  2,  sheet  7^  and  shore  protection  opposite  Han- 
nibal was  begun  as  soon  as  the  fleet  could  reach  tnere  with  materials.  The  work  W2fcs 
but  partially  performed  when  winter  caused  a  suspension  of  operations. 

Total  quantity  of  material,  cubic  yards 1,325. 63 

Total  cost  in  place |l,e95  42 

Cost  per  cubic  yard 1  28 

The  remainder  of  fleet  was  laid  up  in  Qnincy  Bay,  where  it  has  remained,  with  the 
exception  of  tow-boat  No.  5,  which  was  loaned  to  Major  Snter,  Corps  of  En^neers,  on 
April  9. 

In  April  and  May  I  made  surveys  of  portions  of  Mississippi  River  near  Frnitland 

And  Cap  an  Oris.    The  maps  have  been  platted  and  transmitted  to  the  office  at  Rock 

Island.    At  Frnitland  the  benefits  to  navigation  due  to  onr  works  are  very  decided. 

The  crossing  has  already  cut  out  to  a  depth  of  over  4  feet  below  low  water,  and  a 

still  greater  depth  will  doubtless  be  made  as  the  water  falls  to  a  lower  stase. 

Considerable  changes  in  the  navigable  channel  near  Cap  au  Oris  which  nave  taken 
place  since  the  project  for  its  improvement  was  made  may  indicate  changes  in  the 
plans  for  future  works. 

Very  respectfully,  your  obedient  servant, 

O.  N.  Chaffee, 

AsstBtant  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U,  S.  A, 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Eoak  Island,  III,  July  2,  1883. 

Major  :  I  have  the  honor  to  present  my  annual  report  on  the  several  works  in  my 
charge  between  Des  Moines  Rapids  and  the  Illinois  River  for  the  fiscal  year  ending 
June  30,  1883. 

AT  HANNIBAL,  MISSOURI. 

A  survey  of  the  vicinity  of  Hannibal  made  in  March,  1883,  developed  the  necessity 
and  importance  of  speedily  constructiog  the  causeway  (Dam  No.  3,  sheet  71)  as  pro- 
posed in  the  original  project  for  improvement  in  this  locality. 

The  construction  oi  Dams  1  and  2  had,  as  expected,  caused  a  great  increase  both 
in  the  size  and  height  of  the  bar  extending  along  the  Illinois  shore  from  the  bridge 
to  Glassoox  Island.  To  preserve  the  good  results  obtained  and  prevent  as  far  as  possi- 
ble injury  to  the  ferry  traffic,  It  wa^ determined  to  build  the  causeway  at  once. 

By  means  of  the  map  of  this  survey  I  was  enabled  to  locate  the  dam  with  due  re- 
gard to  economy  and  make  a  fair  estimate  of  its  cost.  It  was  determined  to  build 
the  base  of  the  dam  of  gravel,  carrying  the  gravel  np  as  far  as  the  stage  of  water 
would  permit  us  to  use  dump-boats  for  the  purpose,  and  to  top  off  the  dam  with  rock, 
so  as  to  make  a  suitable  roadway. 

The  location,  dimensions,  &>c.,  of  the  dam  as  proposed  were  as  follows:  800  feet 
long,  on  a  line  21  degrees  up-stream  from  line  of  county  road,  and  connecting  with  the 
road ;  there  will  also  be  100  feet  of  T-li©ad  J  hose  of  gravel  carried  up  to  2  feet  above 
low  water ;  crest  of  rock  to  be  carried  up  to  7  feet  above  low  water ;  width  on  top, 
15  feet ;  up-stream  slope,  1  on  1 ;  down-stream,  1  on  ^. 

The  estimated  cost  of  the  dam  was  |5,500.  An  agreement  having  been  made  with 
H.  S.  Brown  to  place  the  gravel  in  the  dam,  work  was  begun  April  2,  1883. 

Fortnnatelv  the  river  remained  at  a  high  stage  during  the  month,  and  we  were  able 
to  carry  up  the  gravel  foundation  much  higher  than  we  expected,  thus  making  a 
saving  on  the  rock,  the  more  expensive  material. 

The  gravel  base  was  completed  April  30,  and  the  dam,  as  now  constructed,  is  800 
feet  long,  about  70  feet  wide  on  the  bottom,  and  from  20  to  25  feet  wide  on  top,  with 
its  crest  between  6  and  7  feet  above  low  water. 

Only  a  comparatively  small  quantity  of  rock  will  be  needed  to  finish  the  dam,  which 
it  is  proposed  to  do  in  August. 
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SUMMARY  OF  WORK. 

12,327.28  cubic  guards  of  gravel,  at  25  cents 13,0-1  82 

Survey,  inspection,  and  contingencies 439  82 

Total  expended 3,521  64 

QUINCY  REVKTMENT. 

The  contract  for  this  work,  which  is  designed  to  protect  from  abrasion  a  lone  stretch 
of  caving  bank  in  the  bend  below  Quinsy,  III.,  was  awarded  to  H.  S.  Brown,  orQuincy, 
111.,  the  lowest  bidder,  November  12,  1882. 

But  very  little  work  could  be  done  before  the  river  was  closed  by  ice.  No  work  has 
been  done  the  present  season  on  account  of  high  water,  the  bank  to  be  protected 
having  been  overflowed  a  great  part  of  the  time. 

The  work  accomplished  consists  in  a  sill  of  brush  and  rock  laid  across  Big  Sloagh. 
This  was  built  to  serve  as  a  wagon  road  for  transportation  of  material  as  well  as  to 
prevent  further  scour  in  the  slough. 

SUMMARY  OF  WORK. 

57.86  cubic  yards  rock,  at  $1.40 $81  00 

210.77  cubic  yards  brush,  at  90  cents 189  69 

270  69 
10  per  cent,  retained , 27  07 

243  62 
Engineering  and  contingencies 27  35 

Total  expended 270  97 

VICINITY  OF  LOUISIANA,   MISSOURI. 

Early  iu  March,  1883,  a  survey  of  this  locality  was  made  by  Inspector  J.  C.  McEl- 
heme,  extending  from  the  saw-mill,  at  the  upper  end  of  the  city,  to  the  foot  of  Bro- 
kaw  Island. 

Numerous  changes  had  taken  place  in  the  position  of  the  sand-bars  and  channel 
since  the  survey  of  the  year  before,  and  in  consequence  it  was  necessary  to  modify  the 
original  plans  to  some  extent  as  regards  location  of  the  dams. 

It  was  decided  to  commence  work  on  a  wing-dam  (No.  3,  Sheet  75)  extending  from 
a  point  on  the  Illinois  shore,  nearly  opposite  the  middle  of  Brokaw  Island,  2,000  feet 
into  the  river. 

The  contractors,  Patterson  Brothers,  commenced  work  April  21, 1883,  and  continued, 
with  frequent  interruptions  on  account  of  high  water,  until  the  end  of  the  fiscal  year. 
The  dam  is  now  completed  for  about  1,500  feet  of  its  length,  and  brought  up  to  a 
grade  of  5  feet  above  low  water.  The  remaining  500  feet,  which  crosses  a  deep  pocket, 
will  need  about  ten  additional  courses  to  bring  it^p  to  grade.  It  is  hoped  that  the 
effect  of  the  dam  will  be  such  in  deepening  the  river  near  its  outer  end  as  to  permit 
the  closing  of  Buffalo  Chute,  the  present  channel,  which  is  too  narrow  for  the  proper 
accommodation  of  navigation. 

SUMMARY  OF  WORK. 

363:3.96  cubic  yards  rock,  at  ^1.55 |5,632  64 

4570.43  cubic  yards  brush,  at  95  cents 3,884  86 

9,517  50 
Retained  percentage 951  75 

8,565  75 
Survey,  inspection,  and  office 1,165  19 

9,730  94 

Much  credit  is  due  Mr.  J.  C.  McElheme,  inspector,  for  zealous  and  efficient  service. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 

Jisiatant  Engineer. 
Mig.  A.  Mackenzie. 
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W4. 

CONSTRUCTING  HARBORS  OF  REFUGE  ON  LAKE  PEPIN  AT  STOCKHOLM, 
WISCONSIN,  AND  LAKE  CITY,  MINNESOTA. 

The  act  passed  August  2, 1882,  made  appropriation  as  follows : 

Constracting  harbors  of  refage  on  Lake  Pepin,  twenty  thoasand  dollars,  of  which 
Slim  ten  thousand  dollars  at  Stockholm,  Wisconsin,  and  ten  thousand  dollars  at  Lake 
City,  Minnesota. 

The  survey  of  proposed  harbor  sites  was  made  in  November  and 
December,  1881,  and  the  report  and  project  rendered  February  13, 1882 
(see  Eeport  of  Chief  of  Engineers,  1882,  page  1795). 

Estimates  of  cost  were  given  for  breakwaters  at  Lake  City  and  Stock- 
holm, as  follows : 

Lake  City,  1,000  feet  breakwater $154,583 

Lake  City,  500  feet  breakwater 53,498 

Stokholm,  1,000  feet  breakwater 73,370 

Stockholm,  000  feet  breakwater 34,592 

The  amount  appropriated,  viz,  $10,000  for  each  locality,  is  too  small 
to  admit  of  beginning  work  according  to  the  plans  presented,  and  they 
must  either  be  changed  or  the  work  be  delayed  until  further  appro[)ria- 
tions  are  made  sufficient  to  warrant  commencement  of  operations. 

My  report  and  project  for  these  works  presented  plans  for  piers, 
which  would  facilitate  the  landing  of  boats  and  shipment  of  freight. 
The  cost  of  work  given  was  the  minimum  with  which  any  good  results 
could  be  secured.  Smaller  amounts  can  be  expended,  but  I  should  be 
unwilling  to  recommend  such  expenditures  until  an  appropriation  of  the 
entire  amount  guarantees  work  which  will  benefit  the  interests  6f  navi- 
gation. 

As  stated  in  my  report,  to  secure  the  full  benefits  of  harbors  of  refuge 
and  protect  the  raft  interest,  the  work  suggested  must  be  greatly  ex- 
tended. 

As  the  act  under  which  these  examinations  were  made  did  not,  as  did 
act  of  August  2,  1882,  call  for  or  permit  an  expression  of  opinion  as  to 
the  public  necessity  for  this  work,  I  contented  myself  with  simply  pre- 
senting in  report,  and  attached  letters  and  statistics,  opinions  of  those 
practically  engaged  in  navigation. 

Should  Congress  deem  it  expedient  on  the  evidence  produced  to  con- 
tinue appropriations  for  this  wjork,  it  would,  in  my  opinion,  be  desirable 
that  an  expression  be  given  as  to  what  appropriations  may  be  expected 
in  the  future,  and  to  the  extent  to  which  the  work  is  eventually  to  be 
carried. 

These  works  are  located  in  exposed  positions  in  deep  water,  and  in 
case  of  failure  of  appropriations  previous  to  completion  to  at  least  the 
extent  contemplated  in  project  presented,  all  work  done  previous  to 
completion  might  be  lost. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  passed  August  2, 1882 $20,000 

Of  which  $10,000  for  Stockholm,  $10,000  for  Lake  City. 


Amount  appropriated  by  act  passed  August  2,  1882 $20,000  00 

July  1,  1883,  amount  available 20,000  00 


Money  statement, 

9sed  August  2,  1882... 

Amount  (estimated)  required  for  completion  of  existing  project 207, 953  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885:  207, 953  00 
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W5. 

COMPLETION  OF  WORK  OF  REMOVING  SAND-BAR  IN  MISSISSIPPI  RIVER 
OPPOSITE  GUTTENBERG,  IOWA. 

That  part  of  the  work  performed  prior  to  July  1, 1882,  consisting  of 
a  ('losing  dam  in  Swift  Slough,  is  described  in  lieport  of  Chief  of  En- 
gineers, 1882,  page  1767. 

Soon  after  the  construction  of  the  closing  dam  in  Swift  Slough  a  strong 
current  developed  in  Guttenberg  Channel,  and  the  shore  of  the  island 
opposite  Guttenberg,  beginning  at  its  head  and  extending  down  about 
1 ,600  feet,  began  to  be  rapidly  abraded.  Fearing  that  deposits  from  this 
source  would  destroy  the  good  effect  already  cmused  by  the  closing  dam, 
it  was  decided  to  expend  the  balance  of  the  appropriation  in  protecting 
this  piece  of  caving  bank.  The  J.  0.  Parke^  with  fleet  of  seven  barges, 
together  with  the  Barnard  as  a  quarter-boat  and  coal-tender,  commenced 
operations  October  8,  and  completed  same  October  24, 1882. 

Work  was  much  interfered  with  by  rains  and  wind  storms. 

Shore  protection  was  built  for  a  length  of  1,520  feet. 

Rock  pat  iOy  1,930.33  cubic  yards. 
Brush  pat  in,  1,573  cubic  yards. 

The  rock  was  taken  from  store  at  Glen  Haven ;  the  brush  was  cut  by 
hired  labor. 

A  great  improvement  in  the  crossing  opposite  Guttenberg,  which  was 
formerly  the  worst  in  the  chute,  was  noticed. 

As  present  plans  do  not  contemplate  any  further  work  in  this  chan- 
nel no  additional  appropriation  is  asked  for. 

If  any  emergency  arises  for  protecting  work  already  put  in  the  same 
can  be  provided  for  from  the  general  appropriation. 

AB8TltA.CT  OF  AFPROPRIATIOKS. 

By  allotment  of  act  approved  June  14,1880 $3,000 

By  act  approved  Marob  3, 1681 5,000 

8.000 

Money  statement 

July  1,  1882, amount  available |2,527  28 

Jalv  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  Julyl,  1882 2,6'/7  28 


W6. 
REMOVAL  OF  BAR  IN  THE  MISSISSIPPI  RIVER  OPPOSITE  DUBUQUE,  IOWA. 

A  small  amount  of  dredging  was  done  by  Whitney  &  Son  on  Dnn- 
leith  Bar  early  in  the  season  of  1882,  which  work  is  described  in 
Report  of  Chief  of  Engineers,  1882,  page  1768. 

A  survey  of  the  bars  was  made  in  November,  1882,  by  Inspector  C. 
H.  Benck. 

Although  the  main  bar  has  changed  somewhat  in  the  past  few  years, 
there  has  been  no  serious  alteration  for  the  worse. 

The  balance  now  available  will  prodably  be  sufficient  to  carry  on 
such  work  in  connection  with  the  removal  of  the  Dubuque  Bars  as  may 
be  necessary  during  the  fiscal  year  ending  June  30, 1886,  and  therefore 
nothing  is  asked  for  under  this  appropriation. 


Digiti 


zed  by  Google 


1406     REPORT    OF   THE   CHIEF   OF   ENGINEERS,    U.    S.   ARMT. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  August  14,  1876 $15,000 

By  act  approvedJune  18,  1878 1U,000 

By  act  approved  March  3,  1879 4,000 

By  act  approved  June  14.  1880 7,000 

By  act  approved  March  3,  1881 5,000 

41.000 

There  passed  Dubuque  Bridge  during  season  of  1882, 4,345  steam- 
boats, 822  barges,  and  1,022  rafts. 

COMMKRCIAL  STATISTICS  OF  THE  CITY  OF  DUBUQUE  FOR  1882. 

Receipts  by  river: 

Merchandise,  misceilanefus pounds. .  260,  GOO,  000 

Logs  and  lumber feet..  141,400.000 

Oats pounds..  '22,941, -000 

Barley do...  3,224,000 

Salt  and  cement  barrels..  20,  200 

Lead pounds..  250,000 

Flour barrels..  12,000 

Coal pounds..  35,430,000 

Shipments  by  river : 

Merchandise,  miscellaneous pounds. .  19, 950.  000 

Oats do...  90,000,000 

Barley do...  26,540,000 

Iron  and  wagon  stock do...  750,  000 

Plows number..  6,000 

Cultivators do...  1,200 

Money  Htatement 

July  1,  1882,  amount  available |10,755  10 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1882 380  78 

July  1,  1883,  amount  available 10,374  32 

Amount  (estimated)  required  for  completion  of  existing  project 9, 770  03 


W7. 

ICE  HARBOR  AT  DUBUQUE,  IOWA. 

The  project  for  this  work  was  submitted  December  31, 1880.  It  pro- 
poses to  deepen  and  enlarge  by  dredging  Waples  Out,  a  basin  which 
has  been  for  years  used  as  a  winter  harbor  by  steamboats  and  barges. 

The  total  area  which  is  to  be  utilized  for  a  harbor  is  502,500  square 
feet,  and  the  grade  of  excavation  6  feet  below  low  water  of  1864. 

Under  appropriation  of  $20,000,  made  by  act  passed  August  2, 1882, 
proposals  were  called  for,  and  the  contract  was  let  October  10  to  Bart. 
E.  Linehan,  of  Dubuque,  the  lowest  bidder,  at  19J  cents  per  cubic  yard. 

Owing,  first,  to  delays  experieuced  by  contractor  in  securing  proper 
machinery,  &c.,  for  his  dredge,  and,  later,  to  the  burning  of  the  dredge 
itself,  no  work  was  done  in  1882. 

Soon  after  the  contract  was  let  a  controversy  arose  in  regard  to  the 
ownership  of  the  land  included  in  the  proposed  harbor  limits,  and  the 
title  of  a  large  portion  of  it  was  found  to  lie  in  private  parties. 

The  difficulty  was  settled  by  the  city  of  Dubuque  obtaining  title  to 
all  the  property  required,  empowering  the  United  States  to  improve  and 
maintain  the  premises  for  an  ice  harbor,  &c.,  and  guaranteeing  police 
regulations  and  municipal  control. 
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In  order  to  ascertain  the  exact  condition  of  the  harbor  site^  and  to» 
mark  ont  definitely  the  harbor  lines,  &c.,  an  accurate  detailed  survey 
of  the  locality  was  made  in  November,  1882,  and  it  was  found,  on  a 
stady  of  the  map  of  the  survey,  advisable  to  change  slightly  the  loca- 
tion of  the  harbor,  as  by  so  doing  a  larger  area  could  be  made  available,. 
and  at  a  less  cost  than  was  at  first  estimated. 

The  contractor  begun  operations  with  two  dredges  April  21,  1883,. 
and  continued  without  intermission  to  the  end  of  the  year. 

Some  trouble  was  found  in  reaching  grade  during  the  high  water  in 
May^  but  this  was  compensated  for  by  the  shortness  of  tow,  it  being 
possible  to  dump  the  material  on  adjacent  lowlands  then  covered  with 
several  feet  of  water. 

Dredging  operations  were  in  charge  of  Inspector  G.  H.  Benck,  who 
proved  very  eflBcient. 

SUMMARY  OF  WORK. 

55,733.3  onbio  yards  material  dredged,  at  19|  oento $11, 076  9& 

Bngineering,  inspeotioD,  &c 1,082  33 

Total 12,159  :«■ 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  passed  August  2,  1882 $20,000" 

Money  statement. 

Amount  appropriated  by  act  passed  Auffust  2,  1882 120,000  00* 

July  ly  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  ltt82 |U,051  62 

July  1,1883,  outstanding  liabilities 1,107  70 

12, 159  32 

July  1,  1883,  amount  available 7,840  68 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    20, 000  00 


Abttmet  ofpropo§aU  received  and  opened  hy  Maj,  A.  Mackenzie,  Carps  of  En§ineeir%,  Bock 
Uland,  m.f  at  2  p.  m.,  September  23,  1882,  for  dredging  at  Dubnque,  Iowa. 


ITo. 


KtmM  ftod  T«8ideD0M  of  bidders. 


Dg  80,000 
cubic  ^rds. 


AggregAto* 


H.S.  Brown,  Qnlnoy,  BI 

H.  Fox  Sc  Co.,  Chicago,  III 

B.  E.  Linehan,  Dabuqne,  Iowa  . 
A.  J.  VniStney,  Keokuk,  Iowa. . 


Ptrcubiavitrd, 

$0  23 

24 

22 


♦18,400. 
10.200 
15,900 
17,000 


Contract  awarded  to  B.  £.  Linehan. 


W8. 
IMPROVEMENT  OF  ROCK  ISLAND  RAPIDS,  MISSISSIPPI  RIVER. 

The  main  work  of  past  season  has  been  the  maintainiDg  of  buoys  and 
channel  marks. 

In  Augnst,  1882,  twenty-three  buoys  were  placed  on  the  rapids.  In 
Kovember,  when  the  buoys  were  taken  up,  nineteen  were  found,  four 
having  been  carried  away  by  rafts. 
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In  April,  1883,  sixteen  baoys  were  located;  the  others  will  be  put  oat 
when  the  stage  of  water  permits. 

The  color  of  baoys  has  been  changed  this  season  from  white  to  black, 
at  the  reqaest  of  the  pilots. 

The  system  of  baoys,  thoagh  not  yet  as  perfect  as  is  hoped  it  will  be 
made,  has  been  greatly  appreciated  by  the  river  men,  and  it  shoald  be 
maintained.  The  balance  on  hand  at  the  present  time  will  maintain 
the  buoys  daring  next  fiscal  year,  bat  after  June  30, 1884,  no  funds  will 
be  available  unless  a  new  appropriation  is  made. 

In  December,  1881,  a  survey  of  Duck  Creek  Chain  was  made,  and 
some  ledges  of  rock  above  grade  discovered;  a  farther  survey  was 
made  last  spring  and  estimates  prepared  of  the  amount  of  rock  which 
should  be  removed. 

The  cut  through  this  chain  was  made  in  1867,  and  it  is  supposed  an 
^erroneous  low-water  mark  was  adopted. 

To  bring  the  bottom  of  this  cut  to  a  uniform  grade  of  4  feet  below 
low  water  of  1864  will  require  the  removal  of  about  1,000  cabic  yards 
of  rock,  which,  at  $8  per  yard,  will  cost  $8,000. 

With  the  removal  of  the  rock  at  Duck  Creek  Chain  it  is  supposed 
the  improvement  of  Book  Island  Bapids  will  be  completed  in  accord- 
ance with  original  plan,  which  provides  for  a  channel  200  feet  wide  and 
4  feet  deep  at  low  water.  As  has  been  stated  in  previous  reports,  the 
channel  should  be  widened  to  400  feet,  and  the  depth  should  be  in- 
creased to  6  feet  at  low  water. 

Experience  has  shown  that  to  preserve  uninterrupted  navigation  on 
the  rapids  constant  care  and  watching  is  necessary. 

The  buoys  marking  the  channel  are  liable  to  be  carried  away,  and 
must  be  replaced.  Loose  rock,  snags,  and  bowlders  are  brought  into 
the  cuts  by  ice  and  current.  In  the  open  river  such  obstructions  may 
interfere  with  navigation,  but  in  the  cuts  on  the  rapids  such  obstrac- 
tions,  if  they  are  not  removed  by  natural  or  other  causes,  might  at  an 
extremely  low  stage  completely  block  the  channel. 

To  provide  for  the  care  of  the  rapids  the  work  should  be  placed  on 
the  same  basis  as  the  Government  canal  at  Keokuk.  The  annual  cost 
of  care,  watching,  surveys,  &c.,  if  no  other  work  of  improvements  were 
going  on,  would  be  about  $5,000  per  year,  but  if  other  work  was  being 
-done  the  cost  would  be  reduced  to  half  this  sum.  To  provide  for  re- 
moval of  rock  at  Duck  Creek  Chain,  and  maintenance  of  buoys,  and 
preserving  a  channel  on  the  rapids,  I  submit  an  estimate  of  $13,000. 

For  details  concerning  the  "work  of  past  season  I  would  refer  to  the 
report  of  Assistant  Engineer  E.  F.  Hoffmann,  which  is  appended. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  Jane  23,  1866 $100,000 

By  act  approved  March  2, 1867 200,000 

By  allotment  from  appropriation  July  25,  1868 156, 000 

By  allotment  from  appropriation  April  10, 1869 133, 650 

By  act  approved  July  11,  1870 150,000 

By  act  approved  March  3,  1871 150,000 

By  act  approved  Jane  10,  1872 50,000 

By  act  approved  March  3, 1873 50,000 

By  act  approved  June  23,  1874 50,000 

By  act  approved  March  3,  1875 50,000 

By  act  approved  August  14,  1876 25,000 

By  act  approved  June  18,  1878 30,000 

By  act  approved  March  3,  1879 6,000 

By  act  approved  June  14,  1880 8,000 

By  act  approved  March  3,  1881 8,000 

Total 1,166,650 
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Money  statement. 

Jnly  1,  1882,  amonnt  available t4,990  83 

Jalyl,  1883,  amount  expended  daring  fiscal  year,  ezcloBive  of  outetandiug 

UabUities  July  1,  1^ 2,836  04 

Jnly  1,  1883,  amount  available 2,154  19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1885.  13,000  00 


REPOST  OF  MR.   E.   F.   HOFFMANN,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Rock  Island,  III,  July  2,  1883. 
IfAJOR:  I  have  the  honor  to  present  my  annual  report  on  the  ''Improvement  of 
Rock  Island  Rapids,  Missieeippi  River,"  for  the  fiscal  year  ending  June  30,  1883. 

OPERATIONS  IN  1882. 

The  staffe  of  the  river  in  July  being  too  high,  no  actual  field  work  was  done.  The 
crew  of  the  steam  launch  Lucia  was  employed  in  helping  to  construct  two  pile- 
drivers. 

Daring  August  the  Lucia  towed  the  steam  drill-boat  and  a  small  quarter  boat  to 
the  head  of  the  rapids,  and  proceeded  to  place  the  buoys.  Twenty-three  buoys  were 
attached  to  ring-bolts  inserted  in  the  rocky  bottom  of  the  river  bed.  Of  the  old  ring- 
bolts of  the  year  1881  only  three  could  be  found ;  generally,  either  the  chain  con- 
necting the  buoy  with  the  ring-bolt  had  been  carried  off  by  anchor  ice,  or  the  sand 
had  covered  the  chains  to  such  a  depth  that  the  man  with  the  searching  grapple-iron 
could  not  reach  them. 

During  September  and  October  a  couple  of  men  were  engaged  in  watchiuff  the 
buoys  and  regulating  the  length  of  the  chain  between  the  buoy  aud  the  rinfir-boTt. 

In  November  the  United  States  steamer  Lucia  was  sent  up  the  rapids  with  a  small 
party  for  the  purpose  of  taking  the  buoys  up  and  storing  them  for  the  winter. 

Nineteen  buoys  were  found  and  taken  up }  the  remaining  four  had  been  carried 
away  by  rafts. 

After  the  river  was  closed  by  ice,  the  machinist  was  employed  in  overhauling  and 
repairing  the  machinery  of  the  Lucia  and  steam-drill. 

operations  in  1883. 

1.  SurveyB, — A  careful  hydrographic  survey  was  made  early  in  the  spring  at  Duck 
Creek  Chain  for  the  purpose  of  ascertaining  the  truth  of  the  assertions  of  many  pilots 
who  claim  the  bottom  of  the  cut  is  not  at  all  points  down  to  grade  of  4  feet  below 
low  water  of  1864.  The  work  of  excavation  was  done  by  means  of  a  coffer-dam  in 
1867. 

It  may  be  said  that  the  cut  at  Duck  Creek  chain  was  the  first  work  executed  at  the 
rapids^  and  that  a  low- water  mark  shown  by  a  Mr.  Britton  to  Col.  P.  C.  Hains,  Corps 
of  Engineers,  at  that  time  in  local  charge  of  the  rapids  improvement,  must  have  been 
erroneously  given. 

The  survey  shows  that  some  ledges  of  rock  remain,  which  at  a  low  stage  of  water 
obstruct  navigation  quite  seriously.  An  estimate  based  on  the  hydrographic  survey 
shows  that  about  740  cubic  yards  must  be  taken  out  to  lower  the  cut  to  grade ;  to  this 
must  be  added  260  cubic  yaSrds,  which  is  about  the  proportional  amount  of  unavaila- 
ble excavation  below  grade. 

The  best  method  of  removing  the  obstructing  points  will  be  to  use  a  chisel-boat  to 
break  up  the  rock  and  then  remove  the  broken  rock  with  a  dredge. 

Coffer-dams  or  steam-drills  cannot  be  used  economically  as  the  small  quantity  of 
rock  is  scattered  over  a  very  large  surface. 

This  work  can  be  accomplished  in  ooe  season  and  at  an  average  cost  of  $8  per  cubic 
yard. 

ESTIMATE. 

For  removing  rock  at  Duck  Creek  Chain  by  means  of  chisel  and  dredge,  1,000  yards 
at  |8  per  yard,  18,009. 

2.  Placing  Jmoya.—The  steam  launch  Lucia  and  steam-drill  were  used  in  placing  six- 
teen buoys  between  April  20  and  25.  Owing  to  the  high  stage  of  the  water  (12  feet 
above  low  water  of  1864),  and  severe  winds  much  trouble  was  experienced  in  grap- 
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pllng  the  oliains.  In  some  plaoee,  especially  at  Campbeirs,  the  buoy  chains  appeared 
to  be  covered  with  sand. 

In  enoh  places  new  chains  could  not  be  pnt  in,  owing  partly  to  the  high  water,  bnt 
principally  to  the  fact  that  the  holes  for  the  rine-bolts  wonld  fill  with  sand  directly 
upon  withdrawing  the  drill,  rendering  it  impossible  to  insert  the  bolt. 

The  lines  fastened  to  the  chaius  at  the  time  of  tiding  in  the  buoys  in  the  fall  of  1882 
greatly  reduced  the  difficulty  in  grappling  the  chains,  as  did  also  the  ranges  marked 
on  the  shore. 

Sixteen  buoys  were  placed,  all  but  three  of  which  are  made  fast  to  the  old  chains. 
The  remainder  of  the  buoys  will  be  set  out  as  soon  as  the  river  subsides  sufficiently. 
On  request  of  rapids  pilots  the  color  of  the  buoys  was  changed  from  white  to  blaclc. 

The  system  of  buoys  is  appreciated  by  river  men,  and  should  be  maintained. 

3.  In  general. — When  the  work  at  Duck  Creek  Chain  is  completed,  the  improvement 
of  the  rapids  may  be  said  to  be  finished  in  accordance  with  the  original  plans,  which 
proposed  a  channel  width  of  not  less  than  *JOQ  feet  with  a  minimum  depth  of  4  feet 
below  low  water  of  1864. 

Care  will  be  required,  however,  to  keep  the  channel  free  from  obstructions  such  as 
loose  rock,  bowlders,  snags,  dec,  which  are  frequently  brought  into  the  cuts  by  ice 
and  the  rapid  current,  and  which  endaneer  and  obstruct  navigation. 

The  system  of  buoys  designed  to  mark  the  crooked  channel,  any  one  of  which  is 
liable  to  be  carried  away  by  a  passing  raft,  should  be  continually  watched  and  taken 
care  of,  taken  up  and  stored  in  winter,  and  replaced  in  the  spring. 

For  the  above-mentioned  purposes  a  steam-launch  47  feet  long  and  8  feet  beam  was 
buUt  in  1880. 

To  provide  for  the  care  of  the  buoys  and  free  the  cuts  through  the  various  chains 
from  the  constantly-recurring  obstructions,  it  would,  in  my  opinion,  be  wise  for  Con- 
fess to  make  an  appropriation  independent  of  the  river  and  harbor  bill,  and  similar 
in  its  provisions  to  those  made  for  the  care  and  operating  of  the  Louisville  and  Dee 
Moines  Rapids  CanaL 

The  Government  has  conferred  a  sreat  boon  on  the  people  of  the  Mississippi  Valley 
by  improving  the  rapids,  and  it  would  seem  wise  to  secure  the  benefits  by  using  proper 
care. 

I  submit  below  an  estimate  in  detail  of  the  probable  amount  of  money  necessary 
annually: 


Seiimste. 


Pay  for 
the  year. 


1.  Under  the  direction  of  the  engineer  officer,  United  States  Army,  in  charge  of 
the  improTement  of  the  Upper  Mieainsippi  River,  there  should  be  an  inspector  | 
or  assistant  engineer,  who  shoold  reside  at  the  rapids  and  have  local  charge  of  { 
the  work.  He  snonld  keep  ths  general  office  informed  of  all  work,  accidenU  to  i 
steamers,  Stc.    The  pay  of  such  an  inspector  or  assistant  engineer  to  be <         $160 

2.  A  pilot  for  the  United  States  steam-laonch  ftom  March  15  to  November  15, 
eight  months 

8.  A  steam  engineer,  to  be  employed  from  March  15  to  Kovember  15,  eight  months. 

He  also  wonld  perform  duties  on  the  «team-drill 

4.  A  fireman  to  be  employed  from  March  15  to  November  15,  eight  months,  at  a 

rateof 50 

6.  A  watchman  to  be  employed  from  November  15  to  March  15  of  the  following 

year,  or  during  four  months,  atarateof 45 

6.  Six  laborers  to  assist  in  placing  and  taking  up  buoy^  and  in  replacing  dis 
placed  ones,  for,  say,  two  months  escb,  being  twelve  mouths,  at ...  50 

7.  For  fuel,  coal  and  wood,  during  probably  four  months,  actual  work  of  steam* 
launch  and  steam-drill,  per  day  $4,  or  per  month 120 


8.  For  repairs  to  launch,  steam-drill,  qnarter>boat,  skiffs.  &.O.,  during  the  year. . . 
S.  For  purchase  of  ring-bolts,  chains,  material  for  buoys,  as  well  as  for.dynamite 
or  powder 


10.  For  the  probable  employment  of  a  dredge,  during  a  time  of  ten  days  per  year, 
for  the  purpose  of  removing  obstructions  such  as  detached  rock,  bowlders,  or 


snags,  at  a  cost  of  $50  per  day . 


Total. 


$1,800 

480 

480 

40O 

180 

000 

480 
280 

250 

500 


5,450 


The  above  exhibit  will  be  about  the  yearly  average  smonnt  required  for  the  preser- 
vation of  the  Rock  Island  Rapids. 

Very  respectfully,  your  obedient  servant, 

E.  F.  Hoffmann, 

A$9i8tant  Engineer. 
Msj.  A.  Mackenzie, 

Corp$  of  EngineerBf  U.  8,  A, 
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Wg. 

IMPROYEMENT  OF  HARBOR  AT  ROCK  ISLAND,  ILLINOIS. 

TSo  project  was  made  for  the  expenditure  of  the  balance  ($6,669.02) 
available  on  July  1, 1882,  the  bar  being  in  good  condition  at  the  time, 
and  the  dredges  being  in  greater  demand  at  other  points. 

An  examination  of  the  harbor  will  be  made  at  an  early  day  with  a 
view  to  ascertaining  its  condition  and  presenting  a  project  for  further 
iinprovement. 

!No  further  amount  is  asked  for  for  fiscal  year  ending  June  30, 1885. 

.   ABSTRACT  OF  APPROPRIATIONS. 

By  act  approYed  Jane  14, 1880,.. |6,000 

By  act  approTed  March  3, 1881 6,000 

12,000 
Money  statement 

July  1, 1882,  amount  available (6,669  62 

July  1, 1883,  amount  available 6,669  62 

Amount  (estimated)  required  for  completion  of  existing  project 14, 759  15 


Wio. 
IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  ANDALUSIA,  ILLINOIS. 

At  the  time  of  my  last  annual  report  the  work  accomplished  consisted 
in  the  protection  of  the  head  of  Island  321  and  constraction  of  Dam  No. 
2  between  Islands  319  and  320. 

To  complete  the  project  will  require  the  building  of  Dam  No.  1,  ex- 
tending from  I  Uinois  shore  to  Island  321.  and  Dam  No.  3,  between  Islands 
318  and  319. 

As  no  money  was  appropriated  for  the  purpose  in  the  act  passed 
August  2, 1882,  and  as  the  balance  available  July  1, 1882,  was  too  small 
for  operations  in  the  field,  no  work  was  done. 

The  appropriation  bore  during  the  year  its  quota  of  office  expenses 
and  contingencies. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approTcd  March  3, 1881 16,000 

Money  statement. 

July  1, 1882,  amonnt  ayaiiable $575  79 

July  1, 1883,  amount  expended  daring  fiscal  year,  ezclaBive  of  ontstandlng 

liabilities  July  1,1882 575  79 

Amonnt  (estimated)  reauired  for  completion  of  existing  project 12, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .  12, 000  00 


W  II. 

IMPROVEMENT  OP  HARBOR  AT  MUSCATINE,  IOWA. 

Work  heretofore  done  at  this  locality  has  consisted  principally  in 
dredging  along  the  city  wharf,  and  has  been  very  saccessfnl  in  remov- 
ing dei>osit8  of  mud  and  sand,  and  in  keeping  the  landing  free  from  the 
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same.  The  harbor  being  in  good  condition  at  the  begnning  of  the  year, 
no  project  for  improvement  was  presented,  and  no  money  has  been  ex- 
pended. 

An  examination  will  be  made  in  the  fall  to  ascertain  the  condition  of 
the  harbor  with  a  view  to  next  season's  work. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  3,  1879 |7,500 

By  act  approvedJune  14, 1880 7,300 

By  act  approved  March  3, 1881 2,500 

By  act  paaaed  August  2,  1882 .^ 2,500 

20,000 

To  secnre  a  reasonably  permaiient  channel  in  front  of  the  Muscatine 
wharf,  the  present  channel  east  of  Island  Ko.  335  should  be  closed, 
throwing  the  main  river  along  the  Iowa  shore.  This  work  cannot  be 
attempted,  however,  until  snch  time  as  the  channel  may  naturally  seek 
the  new  direction. 

There  also  exists  rock  in  place  above  the  city  and  along  the  wharf, 
but  no  urgent  necessity  has  yet  arisen  for  its  removal. 

As  any  work  necessary  can  be  provided  for  from  the  general  appro- 
priation and  funds  now  available,  no  additional  appropriation  is  asked 
for. 

Money  statement, 

July  1,  1882,  amount  available $420  26 

Amount  appropriated  by  act  passed  August  2,  1882 2,500  00 

2,920  26 

July  1,  1883,  amount  available 2,920  26 


Wl2. 
IMPROVEMENT  OF  HARBOR  AT  FORT  MADISON,  IOWA. 

It  being  found  that  the  shore  of  Island  392,  opposite  Fort  Madison, 
was  cutting  rapidly  in  consequence  of  the  dam  across  Niota  Chute,  and 
that  the  main  channel  of  the  river  was  becoming  fixed  on  this  side  to 
the  great  detriment  of  the  interests  of  Fort  Madison,  it  was  determined 
to  protect  the  shore  along  the  head  of  392,  as  also  that  of  393,  and  to  lay 
a  foundation  for  a  dam  across  the  chute  from  392  to  393.  The  shore  pro- 
tection was  constructed,  but  owing  lo  cold  weather  setting  in,  opera- 
tions ceased  before  the  dam  was  begun. 

The  Farhe  with  twelve  barges,  and  Barnard  (as  quarter-boat  and  coal- 
tender)  worked  from  November  2  to  15,  1882,  inclusive. 

The  work  accomplished  consisted  of  470  feet  shore  protection  on 
Island  392,  from  30  to  80  feet  in  width  and  very  heavy ;  680  feet  on 
Island  393,  and  170  feet  on  392,  at  ends  of  proposed  dam. 

Total  length  of  shore  protection  1,320  feet. 

Cubic  yards. 

Kockpntin 2,141 

Brush  pat  in 1,625 

Total 3,766 
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The  cost  of  putting  in  the  material  and  cutting  the  brash  was  paid 
for  from  appropriation  ^^Improvement  Mississippi  Biver,  Saint  Paul  to 
Des  Moines  Eapids,"  but  the  rock  was  purchased  from  funds  belonging 
to  special  appropriation  for  harbor  at  Fort  Madison. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  August  14, 1876 $10,000 

By  act  approTed  June  18,  1878 8,000 

By  act  approTed  March  3,  1879 3,600 

By  act  approved  March  3,  1881 ^ 2,500 

Total 14,100 

Money  statement 

July  1,  1882,  amount  available : |2,274  25 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilitiesJuly  1,1882 2,274  25 

Amount  (estimated)  required  for  completion  of  existing  project 6, 086  87 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.    6, 100  00 


Wi3, 
IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

This  work,  which  has  for  its  object  the  improvement  of  navigation 
over  the  Des  Moines  Eapids,  was  commenced  in  1866.  The  adopted 
plan  contemplated  the  constraction  of  a  closed  canal  8  miles  in  length, 
reaching  from  Keokuk  to  Nashville,  and  an  open  canal,  cut  through  the 
rocky  bed  of  the  river,  from  J^ashville  to  Montrose,  a  distance  of  4  miles. 
The  canal  was  so  far  completed  in  1877  as  to  permit  the  passage  of 
boats,  and  it  was  thrown  open. 

At  that  date  there  remained  much  work  to  be  done  to  complete  the 
improvement  according  to  the  original  project,  and  since  the  canal  has 
been  in  operation  experience  has  shown  the  necessity  for  some  addi- 
tional work  not  at  first  contemplated. 

It  was  perhaps  unfortunate  for  this  work  that  the  canal  was  opened 
so  soon,  tiiough  the  pressure  naturally  brought  to  bear  by  those  inter- 
ested in  navigation  was  so  great  that  it  could  not  be  resisted. 

Had  the  opening  of  the  canal  been  delayed  a  year  or  more,  it  is  prob- 
able a  sufficient  appropriation  would  have  been  made  to  complete  the 
original  project ;  but  the  mere  fact  of  the  canal  being  used  seemed  to 
carry  with  it  an  impression  that  the  work  was  completed,  and  subsequent 
appropriations  have  been  so  small  as  to  greatly  delay  completion,  and 
the  effect  of  spreading  the  work  over  so  many  years  has  been  to  leave 
embankments  in  an  unprotected  condition  and  increase  the  cost;  also 
to  delay  work  of  excavation  and  leave  large  deposits  to  accumulate  in 
the  canal. 

An  estimate  is  submitted  with  this  report  for  completing  the  work  in 
accordance  with  original  project  and  for  carrying  out  such  additional 
work  as  experience  has  shown  to  be  necessary.  It  would  be  greatly  to 
the  interest  of  the  work  if  the  amount  desired  could  be  given  at  once. 
It  is  hoped  that  after  such  an  amount  is  given  no  further  necessity  will 
arise  for  recommending  further  appropriations  under  this  head,  and  that 
thereafter  provisions  for  all  necessary  repairs  and  improvements  can  be 
made  from  the  indefinite  appropriation  which  now  provides  for  opera- 
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tion  and  care  of  canal.  Bat  still  such  a  result  cannot  be  guaranteed 
except  at  the  expense  of  the  cost  of  operating  and  care^  for  this  cost  is 
now  based  on  ordinary  expenses  of  the  canal  in  its  present  condition, 
whereas  extraordinary  repairs  are  always  liable  to  become  necessary, 
and  with  time  the  ordinary  repairs  and  expenses,  other  than  that  of 
operating  force,  will  necessarily  increase. 

At  the  commencement  of  the  fiscal  year  the  work  remaining  to  be 
done  consisted  in  completing  the  protection  of  the  canal  embankment 
and  the  removal  of  rock  from  the  open  canal  above  Nashville,  the  con- 
struction of  two  additional  cribs  to  facilitate  and  render  more  safe  tlie 
upper  entrance  to  the  canal  and  the  raising  of  the  walls  of  the  lower 
lock  and  middle  lock.  A  detailed  account  of  the  portion  of  this  work 
accomplished  during  the  past  year  is  given  in  the  report  of  Mr.  M. 
Meigs,  United  States  civil  engineer,  who,  daring  the  past  year,  has  had 
special  charge  of  this  work. 

There  had  been  expended  on  this  work  up  to  present  date  $4,372,824.27, 
and  for  operating  and  care  of  canal,  $277,262.96. 

The  estimated  cost  of  this  work  under  existing  project  is  $4,492,680. 
This  amount  includes  an  item  of  $41,745  added  and  fully  explained  in 
last  year's  report.  There  is  now  a  balance  on  hand  of  $23,110.73,  and 
there  is  required  to  complete  the  work,  as  shown  by  figures  given, 
$96,745. 

The  good  of  the  work  requires  that  this  amount  should  be  appropri- 
ated, that  arrangements  may  be  made  for  completion  within  a  reason- 
able time. 

The  Keokuk  Bridge  was  located  so  close  to  the  foot  of  the  Des  Moines 
Eapids  and  canal  and  built  with  so  little  regard  to  the  interests  of  navi- 
gation that  it  is  a  source  of  danger  to  steamers  descending  the  rapids. 
The  bridge  company  might  obviate  a  portion  of  the  difficulty  by  extend- 
ing the  long  pier  of  the  bridge  to  a  junction  with  the  outer  canal  wall. 

Money  statement. 

July  I,  1882,  amount  available $30,247  17 

Amount  appropriated  by  act  passed  August  2,  1882 30,000  00 

60,247  17 
July  1,  1883,  amount  expended  duriuff  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 37,136  44 

July  1,  1883,  amount  available 23,110  73 

Amount  (estimated)  required  for  completion  of  existing  project 96, 745  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    97, 000  00 


Abstract  of  proposals  received  and  opened  by  Maj.  A,  Mackenzie,  Corps  of  Engineers^  at 
Keokukf  Iowa,  June  8,  1882, /or  fumisMng  stone  for  riprap  face  at  Des  Moines  BapOs 
Canal,  Mississippi  Biver, 


No. 


Karnes  and  reaidenoefl  of  bidden. 


e,  000  onbic 
yards  atone. 


Amount, 


Patterson  Bros.,  Kcoktik,  Iowa* 

Peterson  &  Schrader.  Rock  Island,  IlL,  and  Glen  Haven,  Wis. 

Whitney  &  Son,  Keoknk,  Iowa 

H.  S.  Brown,  Qulncy,  III  


Per  eu.  yd. 

$3  00 

8  27^ 

8  25 

4  00 


$18,000 
19,660 
18,500 
24,000 


*  Contract  awarded. 
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bspobt  of  mr.  u.  meiofli  tjkitbd  statkb  civil  bnoinxbr. 

Umitbd  States  Engxkxbb  Oftics, 

Keokuk,  Iowa,  July  2, 1883. 
Major  :  I  have  the  honor  to  present  my  report  on  the  improTement  of  De«  Moinee 
Rapids,  Mississippi  Biver,  for  the  fiscal  year  ending  Jnne  30, 1883. 

RIPRAPPING  CANAL  EMBANKMENT. 

Patterson  Brothers  have  completed  their  contract  tor  delivering  6,000  cnhio  yards 
of  riprap  £ice  stone,  and  the  wnole  amount  has  been  laid.  The  snrface  covered  is  a 
strip  extending  from  500  feet  above  the  lower  lock  to  near  the  middle  lock,  about  2 
miles  long  and  averaging  6  feet  wide  on  the  inside  face  of  the  canal  bank,  and  varions 
detached  places  on  tne  outside  of  the  embankment,  principally  between  sections  7 
and  19. 

The  outside  slope  wall  along  this  whole  section  is  now  about  2  feet  above  high  water 
of  18U1,  or  about  the  height  of  the  high  water  of  1857.  By  authority  of  the  Chief  of 
Enfi^neers  anew  contract  (informal)  was  made  with  Patterson  Brothers  for  delivering 
3,000  cubic  yards  of  riprap  atone  to  continue  the  work  of  protecting  the  outside  of 
the  embankment  between  tne  middle  and  lower  locks.  The  following  statement  shows 
the  amount  of  stone  received  and  the  areas  laid.  The  riprap  stone  is  for  making  a 
beime  on  ihe  outside  of  the  embankment  from  which  to  start  the  slope  waJL 

STATEMENT    OF    6TONB    BECKIVED  AND    WORK  ACCOMPLISHED    DURING    THE    FISCAL 
YEAR  ENDING  JUNE  30,   1883. 

Cable  yards. 

Riprap  £ftce  stone  received  (old  contract) 6,000.00 

Riprap £iMse  stone  received  (new  contract) 692.53 

Riprap  stone  received  (new  contract) 1,776.80 

Square  yards  wall  laid 14,222.90 

Under  the  old  contract  Patterson  Brothers  delivered  the  paving  stone  on  the  canal 
embankment  at  $3  per  cubic  yard.  By  the  new  arrangement  they  deliver  the  stone 
on  United  States  barges  at  the  quarry  at  $2.40  per  cubic  yard,  and  the  United  States 
delivers  it  at  the  canal.    This  effects  a  saving  of  about  25  cents  x>er  yard,  delivered. 

BAISINO  LOCK  WALLS — LOWEB  LOCK. 

This  work  was  begun  in  September,  1882.  The  gap  in  the  low  wall  below  the  look 
was  filled  level  with  the  coping  at  the  foot  of  the  stairs,  and  the  whole  wall  strength- 
ened b^  adding  to  its  thickness  at  the  back.  This  was  accomplished  with  a  good 
deal  of  difficulty,  owing  to  the  leaks  which  showed  themselves  and  made  expensive 
draining  necessary. 

The  wall  is  now  at  its  base  10  feet  thick,  and  ready  when  the  water  falls  to  be  car- 
ried up  to  the  full  height,  4  feet  above  the  present  coping  of  the  look  walls. 

The  face  stone  and  backing  are  both  furnished  from  the  Bonora  quarry,  by  Patterson 
Brothers,  who  have  furnished  most  of  the  stone  used  of  late  years  on  tne  canal.  The 
prices  are  the  same  as  for  the  guard  lock :  face  stone,  $13  per  cubic  yard ;  backing 
stone,  |7. 

There  has  been  delivered  up  to  June  30,  1883 : 

Face  stone cubic  yards..    79.29 

Backing  stone do....  134.74 

Cement barrels..    82 

DBEDOING  BOCK  FBOM  CHANNEL  ABOVE  NASHVILLE. 

During  the  year  a  considerable  amount  of  rock  has  been  taken  out,  principally  at 
the  head  of  Montrose  Chain.  The  excavation  of  blasted  material  is  nearly  complete 
at  this  place,  but  a  sand-bar  has  so  covered  the  bed  oif  the  river  that  constant  sand 
dredging  has  been  necessary  in  order  to  keep  a  navigable  channel  open.  There  were 
taken  out  1,529.9  yards,  of  which  in  the  vicinity  of  Nashville  1,290,  and  at  Nashville 
Dam  No.  2,  234.6  cubic  yards.  In  addition  to  the  rock  excavation  there  were  16,643 
cubic  yards  sand  removed,  the  expense  being  borne  by  the  appropriation  for  operating 
and  care  of  canal. 

There  is  still  a  patch  of  rock  above  Nashville  coffer-dam  No.  2  which  badly  needs 
dredging,  but  there  is  a  narrow  channel  of  sufficient  depth  past  it,  and  the  dredge  has 
been  occupied  so  busily  in  other  places  that  it  has  %een  impossible  to  get  at  the  work 
until  now.  Buoys  were  set  out  m  June,  1883,  to  make  the  passage  of  this  rook  pile 
easier,  and  early  in  the  summer  it  is  thought  the  dredge  can  be  put  at  this  work  and 
kept  on  it  until  completed. 
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REPAIIUKG  CRIBS  FOB  CHAlOniL  OUIDB8  BETWBBN  MONTROSE  AND  NASHVUXB. 

A  small  force  of  carpenters  was  set  at  work  in  September  to  make  needed  repairs 
on  the  piers  or  beacons  along  the  right-hand  side  of  the  channel  above  Nashville. 
Three  of  these  were  repaired^  newly  covered  with  iron  plate,  and  the  iron  painted. 
In  future  it  seems  as  if  these  repairs  should  be  paid  out  of  operating  and  care  of  canal 
allotments. 

In  this  work,  as  well  as  in  operating  canal  and  the  dry  dock,  I  have  been  assisted 
by  Overseer  C.  M.  Bennett  and  Clerk  F.  J.  Warren,  who  deserve  credit  for  the  man- 
ner in  which  they  performed  their  varied  duties. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Citnl  Enifineer. 
MiJ.  A.  Mackenzie, 

Corp«  of  Engineers,  U,  8,  J. 

Quarterly  money  statement  of  tlie  Dee  Moines  Bapids  Canal  for  the  fiscal  year  ending  June 

30,  1883. 


Qaarten. 


Third  qoftrter,  1882 

Fourth  quarter,  1882 

First  qiiMter,  1888 ^ 

Seoond  quarter,  1888 

Actual  expenaea  for  year  ending  June  80, 1883, 
above  leaa  outstanding  liabmtiea  reported 
July  1, 1888. 

Actual  ezi>enaes 


Allotment,  opera- 
tion for  and  care. 


$28,919  81 

25, 426  57 

9, 979  91 

13,602  00 


77, 926  79 
8,288  48 


69,688  81 


Appropriated  for 
improvement 


$7,684  90 
15,  594  14 
2,566  09 
n.291  81 


37,186  44 


37,186  44 


Appropriated  for 
dry  dock. 


$5^882  95 


6,892  9» 


5,892  95 


Keokuk,  Iowa,  July  10, 1883. 


M.  Meigs. 


W14. 

OPERATING  AND  CARE  OP  DES  MOINES  RAPIDS  CANAL. 

During  the  past  fiscal  year  the  canal  has  been  open  to  navigation 
two  hundred  and  twenty-seven  days ;  it  was  closed  by  ice  November  25, 
1882,  and  opened  April  13, 1883.  The  long  periods  of  high  water  have 
permitted  many  boats  to  pass  the  rapids  thereby  reducing  the  traffic 
statement.  There  have  passed  through  the  canal  1,107  steamboats  and 
706  barges  carrying  9,192  passengers,  43,359  tons  of  general  merchan- 
dise, and  729,174  bushels  of  grain ;  also  rafts  containing  13,093,325  feet 
of  lumber  and  1,040,000  feet  of  logs,  and  carrying  4,435,000  shingles 
and  11,558,000  lath.  There  have  l^n  made  at  the  middle  locks,  1,353 
lockages. 

A  force  has  been  constantly  employed  repairing  the  canal  embank- 
ment, portions  of  which,  originally  built  by  contract,  have  been  and 
still  are  in  poor  condition  due  to  unavoidable  delays  in  protecting  by 
paving,  and  to  large  quantities  of  rock  which  found  their  way  into  the 
embankment  when  it  was  originally  built.  Many  leaks  have  developed 
themselves,  and  in  the  spring  when  the  river  was  backed  up  by  an  ice- 
gorge  the  embankment  was  for  a  short  time  in  great  danger.  The  nat- 
ural soil,  which  underlies  portions  of  the  embankment  is  also  in  such  a 
condition  as  renders  the  permanency  of  the  embankment  doubtful,  un- 
less extensively  repaired.  The  repairing  and  securing  of  this  embank- 
ment will  prove  a  constant  source  of  expense  to  the  appropriation  for 
operating  and  care  for  some  time  to  come,  and  this  item  is  one  which 
has  been  necessarily  increased  since  estimates  were  made  for  the  ex- 
penses of  maintaining  the  canal. 


Digiti 


zed  by  Google 


APPENDS  W,  1417 

Dredging  was  continued  in  the  canal  by  aid  of  one  Government 
dredge,  and,  under  contract  with  Whitney  &  Son,  124,402.6  cubic  yards 
were  dredged,  of  which  amount  over  100,000  were  removed  from  the 
canal.  A  large  amount  of  material  which  is  the  accumulation  of  years 
still  remains  to  be  removed,  and  each  freshet  brings  in  a  fresh  supply. 
No  provision  has  been  made,  though,  for  any  new  dredging  contracts 
during  the  coming  year,  it  being  believed  the  Government  dredges 
can  keep  such  a  channel  open  as  will  satisfy  the  needs  of  navigation. 
This  dredging  will  always  be  a  source  of  expense,  but  it  is  hoped  the 
cost  can  be  reduced  as  soon  as  the  old  accumulations  are  gotten  rid  of. 

A  new  source  of  expense  developed  itself  during  the  past  year.  The 
sand-bars  lying  in  the  river  above  the  cut  at  Montrose  moved  down  and 
threatened  to  close  the  only  low- water  chauDcl;  dredging  at  this  point 
has  been  kept  up  all  the  season,  16.643  yards  of  sand  and  1,290  yards 
of  rock  being  removed.  This  dredging  must  be  continued  so  long  as 
the  sand  continues  to  move  down  aud  obstruct  the  channel.  To  par- 
tially obviate  the  trouble,  a  dam  runuing  up-stream  from  the  rock  pile 
marking  entrance  to  cut  was  constructed,  and  a  closing  dam  from  an 
island  opx)osite  Montrose  to  the  Illinois  shore  was  commenced.  The  ex- 
pense of  the  latter  dam  was  paid  for  from  the  appropriation  for  <<  Im- 
proving Mississippi  Biver,  Saint  Paul  to  Des  Moines  Eapids,^  but  as  the 
object  of  the  work  is  to  restore  the  artificial  channel  of  open  canal  to 
its  original  condition,  any  further  expeuse  in  connection  with  the  work 
would  seem  to  be  a  fair  charge  against  the  appropriation  for  ^^  operating 
and  care  of  Des  Moines  Bapids  Canal." 

To  facilitate  repairs  and  reduce  expenses  by  utilizing  the  labor  of  cer- 
tain canal  employes  during  the  time  when  canal  was  closed,  a  machine 
shop  was  established  last  year  at  the  lower  lock  of  canal.  This  has 
proved  of  great  value,  not  only  in  connection  with  the  repairs  of  canal 
plant  and  machinery,  but  also  in  connection  with  the  repairs  of  the 
various  plants  employed  on  general  river  improvement.  While  the 
actual  saving  in  cost  of  repairs  is  considerable,  the  greatest  benefit 
which  arises  from  the  canal  shop  is  the  avoidance  of  delays  which  must 
always  be  expected  when  dependence  for  repair  work  is  placed  on  pri- 
vate machine  shops. 

Further  details  concerning  the  work  of  past  year  are  found  in  the 
appended  report  of  Mr.  M.  Meigs,  United  States  civil  engineer,  who  has 
had  the  management  of  the  canal,  in  addition  to  the  immediate  charge 
of  the  improvement  of  the  Des  Moines  Eapids  and  the  construction  of 
the  dry  dock.  Much  credit  is  due  Mr.  Meigs  for  his  work,  which  has  not 
only  been  in  the  interest  of  the  Government,  but  in  tne  interest,  as 
well  of  those  for  whose  use  the  canal  was  constructed. 

The  estimate  for  the  annual  expense  of  ^^  operating  and  care  of  Des 
Moines  Bapids  Canal"  presented  by  Colonel  Macomb  and  Ms^or  Stick- 
ney^  was  $40,000,  and  this  amount  is  ample  for  what  may  be  termed 
ordinary  expenses.  But  this  estimate  made  no  allowance  for  work 
above  the  guard  lock,  as  the  necessity  for  such  work  was  not  and  could 
not  well  be  anticipated ;  neither  did  it  make  any  allowance  for  the  ex- 
tensive repairs  to  embankment  which  it  was  naturally  supposed  was 
well  built  and  would  be  immediately  finished  and  properly  protected. 
On  the  supposition  that  the  indefinite  appropriation  is  intended  to  keep 
the  canal,  including  the  open  channel  above  the  guard  lock,  open  to 
navigation  and  to  restore  to  its  original  condition  such  parts  as  have 
been  injured  since  completion  in  accordance  with  original  project,  it 
will  be  necessary  to  increase  annual  expenditures  for  a  few  years  to 
come. 


Digiti 


zed  by  Google 


1418     BEPORT   OP  THE  CHIKP   OP   ENGINEERS,    U.   8.   ARBfY. 

If  all  parts  of  the  canal  are  once  placed  in  good  condition  the  oper- 
ating expenses  can  be  sufficiently  redaced  below  the  original  estimates 
to  provide  a  fund  for  extraordinary  repairs,  such  as  rebuilding  gates, 
replacing  worn-out  machinery,  &c. 

It  is  hoped  that  authority  will  be  granted  to  light  the  lower  locks  with 
electricty ;  this  would  greatly  facilitate  night  work  and  render  safer  the 
passage  of  the  bridge  just  below  the  lock.  There  has  been  expended 
in  connection  with  operating  and  care  of  canal  since  it  was  opened,  in 
1877,  $277,262.96;  of  this  amount  $117,500  was  specially  appropriated: 
$40,065  was  allotted  from  the  appropriation  for  improvement,  and 
$119,697.96  from  the  indefinite  appropriation. 

There  has  been  expended  during  the  fiscal  year  ending  June  30, 1883, 
on  account  of  operating  and  care  of  canal,  $77,926.79;  this  amount  in- 
cludes $8,288.48  outstanding  at  beginningof  the  year,  leaving  $69,638.31 
as  actual  expenses :  of  this  amount  $28,456  was  paid  for  extraorilinary 
dredging  and  $2,918.66  was  paid  for  construction  of  a  coffer-dam,  ren- 
dered necessary  by  a  breakage  to  gates  of  guurd  lock ;  deducting  these 
amounts  reduces  the  operating  expenses  to  the  sum  of  $38^263.65. 

It  is  estimated  that  $49,500  will  be  required  for  operating  and  care 
during  the  coming  fiscal  year;  this  estimate  includes  items  of  extraor- 
dinary expense  of  $8,000  for  dredging  at  the  head  of  the  cut  through 
Montrose  Ohain  and  $1,500  for  lighting  lower  locks  by  electricity ;  it 
also  includes  items  of  $4,900  for  repairing  the  canal  embankment,  and 
$6,700  for  continuing  the  removal  of  accumulated  deposits  irom  the 
canal.  If  these  amounts  could  be  deducted,  the  expenses  of  operating 
would  be  reduced  to  $28,400.  The  expense  attending  repair  of  embank- 
ment will.be  very  materially  reduced,  if  not  done  away  with,  as  soon  as 
the  appropriations  for  completing  improvement  of  Des  Moines  Bapids 
permit  the  proper  protection  of  the  bank,  and  the  expense  of  dredging 
will  be  gradually  reduced. 

The  strictest  economy  will  be  exercised  in  connection  with  the  man- 
agement of  the  canal  under  the  indefinite  and  unlimited  appropriation 
which  Congress  has  made  for  this  work^  and  no  expenditures  will  be 
recommended  or  made  which  are  not  strictly  in  the  interest  of  naviga- 
tion, and  necessary  for  preserving  uninterrupted  travel  through  the 
canal  and  open  channel  above  the  guard  lock.  But  it  must  be  remem- 
bered that  the  canal,  though  in  use  for  several  years,  has  never 
been  completed  in  accordance  with  original  project,  and  the  present  ex- 
penses connected  with  operation  and  care  cannot  be  considered  as  a 
guide  to  what  the  pame  expense  will  be  when  all  parts  are  placed  in  a 
completed  condition.  It  must  be  further  considered  that  the  canal  is 
made  up  of  many  parts,  any  one  of  which  is  liable  to  get  out  of  order, 
and  by  so  doing  to  entirely  interrupt  navigation.  The  indefinite  appro- 
priation being  made  to  prevent  this  must  cover  more  work  than  would 
be  included  in  what  would,  at  first  thought,  be  considered  ordinary  ex- 
penses of  operating  and  care. 

Money  statement 

July  1,1882, cash  balance $3,228  83 

Amoimt  received  from  Treasury  during  year  ending  June  30,  1883 75, 000  00 

78,228  83 
July  1, 1883,  amount  expended  during  fiaoal  year,  exclusive  of 

outstanding  liabiUties  July  1, 1882 |60,638  31 

July  1,  1882,  outstanding  liabilities 6,288  48 

77,926  79 

Julyl,  1883,  amount  available 302  04 

Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 1885.    49, 5^0  OO 
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Ab9traet  of  propo$al$  rooeiifed  and  opened  6y  Maj.  A,  Mackenzie,  Carpi  of  Enaineers,  at 
Keokuk,  Iowa,  on  June  S,  183*2,  for  dredging  in  Dee  Moines  Rapids  Canah 


No. 

100,000  oubio 

yards  of 
material,  per 
cable  yard. 

Amount. 

1 

Whitney  &  Son,  Keokuk  lowe* 

Centt. 

itoioOO 

^ 

H.  8.  Brown  &Co.,  Qiiinoy,  111 

*  Contract  ewarded. 

ENGINEER. 

REPORT  OF  MR.   M.   MSIG8,  UNITED  STATES  CIVIL 

United  States  Engineer  Office, 

Keokuk,  Iowa,  July  ft,  1882. 
Major:  I  have  the  honor  to  Bubmit  the  following  report  on  operating  and  care  of 
the  Des  Moines  Rapids  Canal  for  the  fiscal  year  ending  Jnne  30,  1883. 

There  have  been  long  continued  periods  of  high  water  dnring  the  fiscal  year  endinf^ 
June  30,  1883,  and  like  the  year  that  preceded  it,  the  boats  navigating  the  Mississippi 
have  been  able,  very  generally,  to  pass  over  the  rapids.  In  consequence  the  traffic 
statement  appears  small,  while  in  fact  there  seems  to  have  been  some  increase  in  the 
river  commerce. 

The  lower  look  gates  which  are  only  thrown  open  to  allow  the  free  entry  of  the 
river  at  high  water  have  stood  open  as  follows : 

Days. 

July  1-8,  1882 8 

April  30  to  May  25, 1883, 25 

June  14-15 1 

June  19-24 5 

Total 39 

The  canal  was  closed  to  navigation  November  25.  Most  of  the  boats  had  then  laid 
up  for  the  winter  and  ice  had  formed  in  the  canal.  The  winter  proved  a  severe  one, 
and  ice  19  to  20  inches  thick  formed  in  the  canal  making  a  fine  ice  harvest.  The  river 
broke  up  March  1,  and  the  ice  moved  out  at  a  very  high  stage  of  water.  It  injured 
considerably  the  slope  wall  on  the  outside  of  the  canal,  and  cut  into  the  embankment 
where  it  had  no  slope  wall  covering. 

The  canal  was  opened  for  navigation  April  13. 1883,  and  has  been  in  use  during  the 
past  fiscal  year  two  hundred  and  twenty-seven  days. 

The  highest  stage  of  water  was  reached  May  18,  1883,  when  the  stage  was  15.45  feet 
above  low  water. 

REFILLING  AND  REP  AIR.  NG  THE  CANAL  EMBANKMENTS. 

During  most  of  the  working  season  a  force  has  been  more  or  less  steadily  employed 
repairing  the  embankment,  replacing  the  earth  washed  off  from  its  unprotected  slopes, 
and  raising  the  low  places  where  it  nad  settled. 

In  the  upper  level  the  bank  has  been  raised  to  grade  from  the  middle  look  to 
Bickey's  Point. 

Extensive  repairs  were  made  to  the  canal  embankment  at  sections  25  and  26  near 
the  middle  look. 

Quite  a  break  occurred  at  one  time,  but  was  quickly  repaired  necessitating,  however, 
the  partial  drawing  o£f  of  the  water. 

DREDGING  IN  THE  CANAL. 

Under  contract  with  Messrs.  Whitney  &  Son,  of  Keokuk,  Iowa,  for  100,000  cubio 
vards  of  dredging,  dated  June  9, 1882,  a  fleet  of  steam  tow-boats,  dredges,  and  dump- 
boats  was  employed  from  July  1  to  November  18,  when  their  contract  was  finished. 

The  work  was  all  in  the  upper  level  of  the  canal  and  mostly  in  the  vicinity  of  the 
three  creeks  discharging  into  the  upper  level,  namely  Price's,  Ballinger's,  and  Lamal- 
lee's  creeks. 
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The  total  amoant  removed  by  Whitney  &  Son  June  30, 1882,  to  November  18,  1863, 
was  90,857.6  cabic  yards. 

The  United  States  dredge  worked  in  the  canal  from  July  1, 1882,  to  August  22, 1882, 
when  she  was  removed  to  the  channel  at  head  of  Montrose  Chain.  A  sand  bar  had 
formed  at  this  point  filling  the  channel  excavated  in  the  rock  and  obstructing  navi- 
gation. 

It  was  only  by  constant  dredging  that  this  channel  was  kept  open  sufficiently  to 
allow  the  passage  of  boats. 

The  following  statement  shows  the  work  done  by  the  United  States  dredge,  June 
30, 1682  to  June  30,  1883: 

Cubic  ytada. 

Sandusky 23,421 

Price's  Creek 6,676 

Middle  lock 328 

Montrose,  sand 16,643 

Montrose,  rock 1,290 

Nashville,  Dam  2,  rock 235 

Guard  lock 3,120 

Grand  total 51,713 

Of  this  amount  about  20,000  cubic  yards  was  only  removed  firom  the  channel  of  the 
canal  and  dumped  at  the  sides^  there  being  no  tow-boat  available  for  towing  into 
the  river  and  the  creeks  at  Price's  and  Sandusky  haviug  thrown  down  bars  since 
the  thorough  dredging  of  last  season  which  required  removal. 

The  rock  excavated  at  Montrose  and  Nashville  belongs  properly  to  the  improvement 
of  Des  Moines  Rapids  and  will  be  mentioned  under  the  proper  head.  The  following 
statement  shows  the  amount  of  material  removed  from  tne  canal  up  to  June  30, 1883. 

Table  showing  amount  of  material  removed  from  the  Dee  Moinee  Bapide  Canal  June  30, 1878, 
'  to  June  30, 1883,  or  total  to  date. 


Years. 

United  States 
dredge. 

Teams. 

Contract 

Total. 

FiMMrl  YMir  AnfUner  .TnnA  90. 1879       ......... 

OubUyard: 
8,700 
26,496 
9.008 
18,031 
22,717 

OtibUyardt. 

Oubie  yards. 

Oubieyardt, 
8,700 
89  886 

Fifloal  year  eDding  June  80, 1880 

1.288 

11,658 

Fisoal  year  ending  Jane  80, 1881 

9,008 

Flsoal  year  ending  Jane  80, 1882 

49,758 
90,858 

67,789 
113,575 

Fiscal  year  ending  Jnne  80i  1883 

:;:::::::::::: 

Grand  totals 

84,947  1               1  %A 

152,160 

238,408 

' 

The  above  does  not  include  material  dredged  in  the  canal,  but  not  towed  out  into 
the  river  (about  20,000  cubic  yards),  nor  16,000  cubic  yards  of  sand  removed  from  the 
channel  at  Moutrose. 

A  good  deal  of  the  material  removed  during  the  thorough  dredging  of  the  past  sea- 
son, was  accumulated  in  the  canal  before  it  was  opened  to  navigation  and  while  the 
building  of  the  canal  was  in  progress.  Comparatively  the  canal  is  now  in  better 
condition,  as  regards  available  depth,  than  for  many  years  past. 

REPAIRING  FLAT-BOATS,  DREDGE,  AC, 

During  the  past  year  the  boat-yard  at  Nashville  has  been  kept  busy  repairing  and 
rebuilding  flat-boats,  &,o.  During  the  past  winter  a  new  hull  was  built  for  tow-boat 
No.  4  and  the  boat  rebuilt. 

There  was  a  new  crane  built  for  the  dredge,  and  the  blacksmith's  barge  was  over- 
hauled and  a  new  end  put  in.  A  large  number  of  barges  were  hauled  out  on  the 
ways,  repaired,  and  put  in  the  water  again ;  most  of  these  belonged  to  the  Upper 
Mississippi  River  improvement  fleet. 

REPAIRS  TO  LOOK  MACHINERY. 

Very  considerable  repairs  have  been  made  from  time  to  time  to  the  machinery  for 
operating  the  gates,  but  has  been  done  at  trifling  expense  in  the  machine-shop  be- 
longing to  the  canal.  Extraordinary  repairs  were  necessary  at  the  guard  lock  to 
replace  the  hoods  on  the  opening  and  closing  sheaves  at  the  bottom  of  lK»th  upper  and 
lower  gates.    This  necessitated  a  coffer  dam  12  feet  high  above  the  head  of  the  canal, 
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and  a  small  one  across  tke  foot  of  the  look.  November  25  a  coffer-dam  was  begnn 
which,  owin^  to  the  nature  of  the  material  used  for  filling  it,  soon  collapsed,  and  cold 
weather  setting  in  work  had  to  be  abandoned  nntil  spring. 

A  dam  was  successtnlly  put  in,  the  repairs  made,  and  the  dam  removed  &gftin  by 
April  13,  1883.  The  filling  "sed  in  the  second  dam  was  taken  from  the  old  coffer-dam 
1^0.  1  above  the  guard  lock. 

At  the  guard  lock  most  of  the  multiplying  sheaves  for  half-inch  wire  rope  were 
bushed  with  brass.  New  leathers  were  supplied  to  the  hydraulic  cylinders  at  each  lock 
where  they  were  needed. 

MACHINE  SHOP  AT  LOWER  LOCK. 

Daring  the  winter  months  four  machinists  and  two  carpenters  belonging  to  the  regu- 
lar force  were  kept  steadily  at  work  making  repairs.  The  usefulness  and  economy  of 
the  shop  will  be  seen  in  the  following  ezhioit  of  the  first  season's  work.  Accounts 
have  been  carefully  kept  to  show  the  work  accomplished,  and  the  work  done  has  been 
charged  up  to  the  proper  appropriation  in  each  case  as  directed  in  the  letter  of  au- 
thority of  the  Chief  of  Engineers. 

The  prices  charged  for  work  have  been  the  same,  as  nearly  as  possible,  as  prevail  in 
other  shops,  so  that  the  figures  show  what  we  would  have  paid  for  the  same  work  if 
we  had  no  shop  belonging  to  the  canal. 

The  exhibit  shows  the  value  of  the  labor  performed  by  the  regular  canal  em- 
ploy^},  engineers,  lockmasters,  &c.,  who  have  always  been  retained  the  year  round. 
The  cost  of  tbe  shop,  purchase  of  tools,  &.C.,  has  been  about  (3.100,  but  many  tools 
have  been  made  in  the  shop  itself,  adding  greatly  to  the  value  oi  the  plant. 

EXHIBIT  8HOWIKO  VALUE  OF  WORK  DONE  IN  UNITED  STATES  REPAIR  SHOPS  AT  LOWER 
LOCK,  JUNE  30,  1882,  TO  JUNE  30,  1883,  BT  REGULAR  EMPLOYES  OF  THE  CANAL 
FORCE. 

Appropriations,  operating  and  care  canal : 

Lock  repairs f224  05 

KebuildW  launch 1,744  72 

Machine  snop,  tools  and  implements 1,005  07 

United  States  dredge 587  24 

Canal  embankment 1  60 

Miscellaneous 43^4 

$3,605  82 

Appropriation  improving  Des  Moines  Rapids : 

Raising  lock  walls,  &o 100  30 

Building  slope  wall 4  00 

104  30 

Appropriation  improving  Mississippi  River,  Saint  Paul  to  Des 
Moines  Rapids : 

Tow-boat  No.  4 388  32 

Tow-boat  No.  3 1  75 

390  07 

Appropriation    improving  Mississippi  River,   mouth  of  Illinois 
River  to  Des  Moines  Rapids : 

Repairs  to  launch  Irene 119  52 

Repairs  to  steamer  Coal  Bluff 75  75 

Building  new  dredge 46  15 

241  42 

Appropriation  dry  dock  at  Dt's  Moines  Rapids  Canal : 

Dump,  cars,  track,  &c 197  70 

Appropriation  improving  Upper  Mississippi  River: 

Steamer  General  Barnard 11  20 

Steamer  J.  G.  Parke 16  25 

27  45 

Grand  total ^ 4,566  76 

The  principal  items  of  work  accomplished,  it  will  be  seen,  consisted  in  the  rebuild- 
ing of  the  canal  launch  into  a  larger  and  more  powerful  boat  60  feet  long,  12  feet 
beam,  with  double  engines  6  inches  diameter  and  30-inch  stroke. 

The  dredge  machinery  was  verv  thoroughly  gone  over  and  extensive  repairs  made. 
Tow-boat  No.  4  was  also  overhauled  and  a  great  deal  of  work  done  on  her  machinery. 
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BUSINESS  OF  THS  CAKAL. 

Continaed  high  water  has  made  the  showing  of  the  canal  a  small  one,  as  most  of  the 
commerce  has  gone  outside.    The  following  is  the  traffic  statement : 

I^ajfle  $tatemeni  of  the  De$  Moines  Bapide  Canal,  June  90, 1882,  to  June  30, 1883. 


•25 

1 

1 

Cargo. 

Bafts. 

Months. 

j 

o** 

Grain. 

Lnmber. 

Logs. 

Shingles. 

Lath. 

July 

September. 
Ootober.... 
Iforexiiber. 

128 
234 
265 
224 
54 

No. 

63 
159 
212 
151 

63 

No. 
1.731 
2.828 
1,868 
1.009 
403 

Ton». 
4,062 
6.068 
7,417 
9,669 
5,438 

Biuh. 
14,689 
29,755 
135.043 
104.999 
171,677 

Feet. 
268,000 

JPteL 

No. 

No. 

No. 
148 

379 

724,059 
12,106,266 

800!000 

530.000 
8,906,000 

129,000 
11,429,000 

80ft 

838 

94 

Htfch 

Jnne 

78 
51 
78 

48 

4 
5 

294 
196 
773 

4,924 
1  472 
4.314 

65,731 
53,887 
68,993 

74 

la 

IIB 

Total 

1,107 

705 

9,192 

43.359 

729,174 

13.093,325 

1, 040, 000 

4,43^000 

11,558.000 

1,85a 

I  desire  to  express  my  thanks  to  Mr.  C.  M.  Bennett,  assistant  engineer ;  Mr.  F.  J. 
Warren,  clerk,  and  to  the  other  employes  of  the  canal  force,  for  faithAil  and  intelli- 
gent assistance  at  all  times. 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 


W15. 
DRY  DOCK  AT  DES  MOINES  RAPIDS  CANAL,  MISSISSIPPI  RIVER. 

The  act  of  Congress  passed  August  2,  1882,  contained  an  item  of 
$30,000  for  commencing  the  construction  of  a  dry  dock  in  connection 
with  the  Des  Moines  Eapids  Oanal. 

A  project  submitted  September  12,  1882,  and  approved  February  10^ 
1883,  provides  for  a  dock  400  by  100  feet,  with  earthen  embankments 
well  protected  by  riprap  and  paving  stone.  The  dock  is  located  on  the 
river  side  of  the  canal  above  the  middle  lock ;  the  entrance  is  &om  the 
canal  through  gates  of  80  feet,  and  drainage  is  provided  for  through  a 
sluice  in  the  outer  embankment. 

The  cost  of  the  dock  is  estimated  at  $125,000. 

High  water  has  delayed  work,  but  material  has  been  collected,  and 
when  the  water  falls  work  will  be  rapidly  carried  on.  Details  as  to  work 
done  during  the  year  is  given  in  appended  report  of  Mr.  M.  Meigs^ 
United  States  civil  engineer. 

A  special  report  on  this  dry  dock  was  made,  and  is  printed  as  House 
Ex.  Doc.  No.  179,  Forty-seventh  Congress,  first  session. 


abstract  of  appropriations. 
By  act  passed  Angnst  2, 1882 


$30,000 
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Money  statement 

Amotmt  appropriated  by  act  passed  Augrnst  2,  1882 |30,(X)0  00 

July  1,  1883,  amoimt  expended  daring  £cal  year,  exclosiYe  ef  outstanding 

liabilities  July  1, 1882 6,392% 

Jnly  1, 1883,  amount  available 24,607  05 

Amount  (estimated)  required  for  completion  of  existing  project 95, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .  95, 000  00 


report  of  mr.  m.  mei08,  ttmitkd  states  civil  enqimeer. 

United  States  Engineer  Office, 

Keokukf  lawa^  July  2, 1883. 
Major  :  I  have  the  honor  to  submit  the  following  report  on  dry  dock  at  the  Des 
Moines  Rapids  Canal,  Iowa  and  Illinois,  for  fiscal  year  ending  June  30,  1883 : 

By  act  of  Congress  of  August  2, 1882,  $30,000  was  appropriated  for  beginning  the 

construction  of  uiis  dry  dock.    The  diy-dock  chamber  is  to  be  100  by  400  feet,  and 

capable  of  accommodating  the  largest  steamers  afloat  ou  the  Upper  Mississipj^i  River. 

The  outer  wall  of  the  diy  dock  will  be  of  earth  ( 


I  and  will  inclose  a  piece  of  lana  located 
outside  the  middle  lock.  A  pair  of  gates  with  opening  of  80  feet  will  ^ive  admission 
to  boats,  and  a  sluice  will  serve  to  empty  the  basin  ofwater  in  a  few  minutes. 

Authority  was  granted  to  begin  work,  by  letter  of  the  Chief  of  Engineers,  dated 
February  10, 1883,  purchase  in  open  market  and  day  labor  being  preferred,  owing  to 
the  spongy  and  treacherous  nature  of  the  soil  on  the  site  of  the  dry  dock. 

Preparations  have  been  made  to  push  the  work  with  rapidity  as  soon  as  the  water 
in  the  river  falls  sufficiently. 

A  barrow  pit  or  clay  quarry  has  been  selected  and  a  track  built  to  it  from  the  canal 
some  800  feet  distant.  Two  barges  have  been  fitted  up  for  transferring  the  cars  across 
the  canal  and  the  two  landing  docks  bailt. 

Two  thousand  nine  hundred  and  seventy-two  cubic  yards  of  riprap  stone  were 
bought  of  Patterson  Brothers,  and  delivered  alone  the  outside  edge  of  the  dry  dock 
for  protection  of  the  earth  embankment  when  finisned. 

The  high  stage  ofwater  was  of  great  assistance  in  delivering  this  stone  and  enabled 
it  to  be  put  very  nearly  in  place  when  thrown  off  the  barges,  greatly  lessening  the 
cost  of  this  item. 

There  were  in  addition  232  cubic  yards  of  riprap  face  stone  unloaded  so  as  to  be 
ready  to  protect  the  bank  the  moment  it  is  flnishea  sufflcientlv. 

A  contract  for  3,000  cubic  yards  is  in  force,  and  this  stone  will  probably  be  delivered 
before  the  season  closes.  Messrs.  Patterson  Brothers  furnish  the  stone ;  riprap  at  75 
cents  and  slope- wall  stone  at  |2.40,  on  barges  at  the  quarry. 

A  set  of  dump-cars  has  been  built  from  the  remains  of  old  cars  in  use  formerlv  on 
the  canal.  The  use  of  all  this  old  plant  has  allowed  a  great  saving  in  the  cost  of  the 
work. 

ditching. 

A  number  of  long  and  deep  ditches  have  been  dug  for  draining  the  site  of  the  dock 
and  collecting  the  seepage  water,  so  as  to  allow  of  tne  soil  drying  out  preparatory  to 
excavation. 

It  is  foreseen  that  verv  considerable  additional  expense  in  constmcting  the  dry 
dock  will  resiQt  from  the  leaky  nature  of  the  present  canal  embankment  over  a 
greater  part  of  the  length  inclosed  in  the  dry-dock  site. 

8URVBT8. 

Numerous  surveys  and  maps  have  been  made  of  the  dry-dock  site,  and  borings  to 
determine  the  position  of  the  rook  underlying  it. 

Mr.  C.  M.  Bennett  acted  as  assistant  on  this  work,  and  performed  his  duties  effi- 
ciently and  well. 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  Stain  Civil  Engiveer. 
M^j.  A.  Mackenzie, 

Corps  of  Engweers,  U.S.A. 
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Wl6. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  AND  NEAR  THE  CITY  OF 
ALEXANDRIA,  MISSOURI. 

Ko  ftands  were  appropriated  for  this  work  by  act  passed  August  2, 
1882,  and  the  small  balance  available  July  1, 1882,  was  expended  in 
defraying  office  expenses  properly  chargeable  to  the  work. 

The  work  already  constructed,  consisting  of  two  wing-dams,  extending 
from  the  Missouri  shore,  has  proved  very  successful,  and  it  is  not  believed 
that  further  funds  will  be  needed  other  than  those  that  may  be  appHed 
from  time  to  time  from  the  general  appropriation  ^^  from  Des  Moines 
Eapids  to  Illinois  Biver  "  in  keeping  in  repair  the  works  now  built. 

ABSTJRACT  OF  APPROPHIATION8. 

By  act  approved  June  14,  1880 $10,000 

By  act  approved  March  3,  18tl 6,000 

Total 16,000 

Money  statement. 

Julyl,  1882,  amount  available $210  06 

July  1, 1883,  amount  expended  during  flaoal  year,  exclusive  of  outstanding 

Uabilities Julyl.  1882 210  06 

Amount  (estimated)  required  for  completion  of  existing  project 14, 945  75 


Wi7, 

IMPROVEMENT  OF  THE  MISSISSIPPI  KIVER  AT  QUINCY,  ILLINOIS. 

The  effect  of  the  works  constructed  in  1879  having  proved  so  benefi- 
cial to  the  navigation  of  the  river  in  this  locality,  it  was  thought  best 
to  withhold  the  project  for  the  expenditure  of  the  balance  available  July 
1, 1882,  until  later,  in  order  to  study  thoroughly  the  movement  of  the 
bars  and  plan  additional  works  for  securing  the  Improvement  already 
obtained. 

A  survey  will  be  made  in  the  fall  of  this  year,  from  the  notes  of  which 
data  will  be  gained  for  projecting  work  for  next  season. 

ABSTRACT  OP  APPROPRIATIONS. 

*  By  act  approved  March  3^  1879 $20,000 

*  By  act  approved  June  14,  1880 25,000 

45,000 
No  further  appropriation  is  asked  foi. 

Money  statement, 

July  1,  1882,  amount  available $12,526  22 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 35  00 

July  1,  1883,  amount  available 12.491  22 

*  $10,000  allotted  for  dredging  in  Qnincy  Bay. 
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Wi8. 

IMPROVEMENT  OF  QUINCY  BAY.  ILLINOIS. 

The  project  for  this  work  is  given  in  report  of  Chief  of  Engineers  for 
1879,  page  1130. 

The  act  passed  Augast  2, 1882,  appropriated  $15,000  for  improvement 
of  Qoincy  Bay.  It  was  proposed  to  continue  dredging  on  the  bars 
above  the  railroad  bridge  a  nd  at  the  entrance  to  the  bay. 

The  work  was  carried  out  under  contract  with  H.  S.  Brown,  of 
Quincy. 

Althoagh  a  large  sum  of  money  has  been  expended  in  improving 
Quincy  Bay  most  of  the  property  bordering  the  bay  is  held  by  private 
parties,  and  no  provisions  have  yet  been  made  for  furnishing  suitable 
grounds  for  tying  up  boats  and  fleets  belong  to  the  general  public. 

Before  any  further  work  is  done  some  arrangements  should  be  made 
which  will  secure  to  the  general  interests  of  navigation  the  good  which 
is  expected  to  be  accomplished  by  the  establishment  of  a  safe  winter 
harbor. 

A  portion  of  the  island  opposite  Quincy  was  deeded  to  the  United 
States  by  the  city  as  a  harbor  for  the  Government  fleets  working  on  the 
lower  portion  of  the  Upper  Mississippi.  This  property  has  not  yet 
been  accepted  by  Congress,  and  no  work  has  yet  been  done  towards 
making  it  a  suitable  harbor.  It  is  proposed  though  during  the  present 
season  to  drive  sufficient  piling  along  the  shore  to  render  secure  such 
portions  of  the  Government  fleet  as  may  be  wintered  in  Quincy  Bay, 

Details  of  the  work  are  given  in  accompanying  report  of  Assistan  t 
Engineer  C.  W.  Durham. 

ABSTRACT  OF   APPROPRIATIONS. 

By  act  approved  March  3, 1881 $10,000 

By  act  passed  August  2,  1882 15,000 

25,000 
Note. — $20,000  additional,  allotted  from  appropriation  for  '*  Improving  navigation 
of  Mississippi  River  at  Quincy,  III.,''  has  been  used  in  the  improvement. 

Money  statement. 

Amount  appropriated  by  act  passed  August  2,  1882 $15,000  00 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUitiee  July  1,  1882 14,797  89 

July  1,  1883,  amount  available 202  11 

Amount  (estimated)  reouired  for  completion  of  existing  project 154, 109  87 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    50, 000  00 


AMraot  ofpropoMls  received  and  opened  by  MaJ.  A,  Mackenzie^  Corps  of  Engineere,  Book 
Island,  III.,  at  2  p.  m.,  SepUmber  23,  1883,  for  dredging  Quinoy  Bay,  Illinois. 


Na 


Namea  and  residences  of  bidders. 


H.  Fox  &  Co.,  ChioaKO.  HI 

H.  S.  Brown,  Qnincy,  HI* 

A.  J.  Whitney,  Keokuk,  Iowa . 

B.  E.  Linehan  Dubaqae,  Iowa  . 


Price  for  dredging. 


Towing  1 
mile. 


Per  eu.  yd. 
$0  21 
20 
2U 
21| 


Towing  2 
miles. 


Pw  eu.  yd. 
$0  28 
22 
23^ 


Aggregate. 


90  44 
42 
45 
441 


5455— E  83 90 


*  Contract  awarded. 
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report  of  mr.  c.  w.  durham,  assistant  engiinebr. 

United  States  Engineer  Otficb, 

Bock  Island,  III,  July  2,  1883. 

Major  :  I  have  the  honor  to  present  my  annual  report  on  improvement  of  Qnincy 
Bay,  niinoifl,  for  the  fiscal  year  ending  Jnne  30, 18d3. 

operations  in  1882. 

Under  appropriation  of  $15,000  made  by  act  passed  August  2,  1882,  proposals  were 
called  for  for  continuing  the  work  of  dredging  in  the  bay. 

The  contract  was  awarded  September  26  to  H.  S.  Brown,  of  Quincy,  the  lowest  bid- 
der, at  a  price  of  20  cents  per  cubic  yard  for  material  deposited  a  distance  of  lees  thiui 
1  mile,  and  22  cents  per  yard  for  material  deposited  at  a  distance  of  more  than  1  mile. 

Work  began  October  7  on  the  bar  near  tne  Vandeveer  Corn  Planter  Works,  from 
which  locality  7,038  cubic  yards  of  material  were  removed. 

It  being  found  that  the  bar  at  the  bay  entrance  was  making  fast  and  threatening 
to  close  it  up,  as  well  as  blockade  the  city  wharves,  it  was  decided  to  dredge  a  deep 
cut  across  the  bar  to  deep  water  in  the  main  river,  and  accordingly  the  dredges  were 
taken  to  that  point  and  worked  there  from  October  23  to  Novemoer  24,  when  the  cut 
was  finished.    From  this  cut  16,391  cubic  yards  of  material  were  removed. 

The  effect  of  this  cut  was  beneficial  and  the  bar  had  nearly  disappeared  at  the  oloae 
of  the  season.  On  November  25  the  dredge  moved  up  to  the  bar  at  Wood's  Slough 
and  there  operated  until  cold  weather  stopped  the  work ;  586  cubic  yards  were  re- 
moved from  this  bar. 

operations  in  1883. 

Dredffing  was  resumed  March  27  and  continued  until  April  4,  when  the  dredges 
were  ti^en  to  Hannibal,  Mo.  Returning  from  Hannibal  April  24,  they  operated  on 
the  bars  above  the  railroad  bridge  until  June  15,  when  the  contract  was  completed. 

The  work  of  1883  resulted  in  the  removal  from  the  bar  opposite  Cedar  Creek  of 
13,098  cubic  yards,  from  the  middle  ground  bar  above  the  bridge  22,902  cubic  yards, 
and^from  the  bar  on  the  main  shore  just  above  the  bridge  3,659  cubic  yards. 

As  the  water  was  sufficiently  high  for  the  purpose,  nearly  all  of  the  above  amounts 
of  material  was  deposited  in  sloughs  and  on  low  grounds  at  a  distance  of  less  than  1 
mile  from  the  place  of  removal. 

The  grade  sought  under  this  contract,  as  well  as  in  previous  years,  was  4^  feet 
below  low  water  of  1864. 

Mr.  W.  A.  Thompson,  the  inspector  in  charge  of  dredging,  was  very  zealous  and 
efficient. 

SUMMARY  of  WORK  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1833. 

54,434    cubic  yards  material  dredged,  at  20  cents $10,886  92 

9,242    cubic  yards  material  dredged,  at  22  cents 2,033  31 

12^  hours'  hire  of  dredge  removing  wreck,  at  $12 150  00 

Engineering  and  contingencies 1, 727  66 

Total 14,797  89 

Summary  of  work  to  date. 


Working  •eaaon. 


October  It.  1879,  to  FebniMy  17, 18M. 

Febnuurv  30, 1880.  to  M*y  S,  1880 

.nnutai,  1880.  to  July  14, 1881 


Angnat  &1, 1880.  to  July  14, 1 
Jnly  18. 1881,  to  April  39, 1883. 
October  7, 1883,  to  Jane  18, 1888. 


Total. 


Karnes  of  contractors. 


Whitney  U  Son. 

do. 

H.  S.  Brown 

do 

do 


Xxcavation. 


ChMc  yairdi, 
18,850.00 
80, 551. 10 
48,188.00 
4ft,  888. 2» 
88.878.91 


306.413.30 


The  amount  of  money  expended  to  date  for  dredging  in  the  bay  is  $45,000,  of  which 
amount  $95,000  was  appropriated  for  *' Improving  Quincy  Bay,''  and  $20,000  allotted 
from  appropriations  of  1880  and  1881  for  '<  Improving  Navigation  of  Mississippi  River 
at  Quincy,  111." 

Average  cost  of  dredging,  21-A'  cents  per  yard.  The  area  dredged  over  covers  about 
fifty-four  acres,  which,  with  the  deep-water  areas,  makes  about  eighty- two  acres  of 
available  harbor.  The  grade  sought,  however,  was  but  ^  feet  below  low  water, 
while  that  of  the  original  project  and  estimate  called  for  6  feet  below  low  water  over 
an  area,  including  the  deep-water  sections,  of  about  ninety  acres,  the  amount  of 
dredging  proposed,  being  about  680,000  cubic  yards. 

The  principal  part  of  niture  work  will  therefore  be  to  lower  the  present  grade  from 
4i  to  6  feet  below  low  water. 
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A  sketch  showing  looation  of  work  since  the  commencement  of  operations  accom- 
panies this  report. 

GOMMEBOIAL  STATISTICS  FOB  1882. 


GEXEBAL  BUSnrSSS. 


Buslneas. 


Agricnltaral  warohonaes 

Books,  Sco 

Boots  and  shoes 

Botter  and  eggs 

Clothing 

Coal  dealers 

Coal  oU.  salt,  &c 

Crockery,  &.0 

Drags,  painta,  Sco 

Dry  goods 

Gioceriea 

Hardware,  Ac 

Hats  and  caps 

Hides,  ftxrs,  &o 

Jewelry 

Liquors  and  wines 

Merchant  tailors 

MilUnery 

Moldings 

ToUl 


Capita]  in- 
Tested. 


$125, 000 

100,000 

250. 000 

125,  000 

320,000 

100, 000 

75,000 

60.000 

475, 000 

660,000 

855,000 

255,000 

105,  000 

166,000 

65,000 

250,000 

140.000 

75,000 

90,000 


4, 120, 000 


Value  of 


$430, 000 

225,000 

1, 100, 000 

450,000 

950,000 

200,000 

300,000 

180,600 

1, 067, 000 

1,600,000 

2,932,000 

620,000 

360,000 

1,000,000 

180,000 

955,000 

495.000 

236,000 

75,000 


13,244,000 


MANtTFACTURES. 


Bosiness. 


Agricnltoral  implements,  plows,  Sbo. 

Baking  powder 

Blank  books,  binding,  Sto 

Boiler  works 

Breweries 

Brickyards 

Baildera  and  contractors 

Carriage  factories 

Cigar  mannfactoriea 

Confectionery,  dto 

Cooperah  ops 

Comp  enters  ^ 

Fertilizing  and  Rendering  Company. 

File-works 

Flooring  mills 

Famiture  factories 

Oas  works 

Hay-press  irorks 

Heatine  famacee 

Ice  packers  and  dealers 

lame  and  cement 

Lomber,  saw-mills,  fto 

Marble  works 

Printing  o£Bces 

Organ  fictorfea 

Paper  boxes 

Paper  mill 

Planing  mill 

Pork  packers 

Boad-oartmannfisotory 

Saddlery.  See 

Shirt  factories 

Showcases 

Stone  saw-mill 

Store  works,  &o 

Steam-goTemor  works 

Soap,  chandlers,  &o 

Tobacco  worka 

Tnmk  factories 

Waterworks 

Wooden-ware  works 

Wire-fence  works 

Wagon  fiustories 

Total 


Capital  in- 
Tested. 


$350, 000 

16,  000 

20,000 

20,  000 

300,  000 

100,  000 

250.000 

325,  000 

90,  000 

80.000 

100,  000 

200,  000 

25,000 

12,  000 

600,  000 

200,  000 

300, 000 

75, 000 

40,000 

400,  000 

175, 000 

600,000 

14,000 

200,000 

06,000 

12.000 

180.000 

250,000 

200,000 

50,000 

180,000 

15,  000 

15,000 

35,  000 

700,  000 

110, 000 

25,000 

600,000 

20,000 

260,000 

15,  000 

8,000 

200,000 


Value  of 
products. 


$700,  000 

45,  000 

80,  000 

50,000 

500,  000 

250,000 

425,  060 

500.  000 

140,  000 

550,  000 

300,000 

300. 000 

15,000 

45.  000 

750,  000 

500,000 

140,000 

150,000 

90,000 

550,000 

350, 000 

1,500,000 

40, 000 

220,000 

200,000 

20,000 

900,000 

500,000 

400. 000 

4,000 

450,000 

30,  000 

45,  000 

50.000 

1, 200,  000 

160,000 

175. 000 

2, 000, 000 

50,000 

100,000 

22,000 

5,000 

825,000 


7,822,000       14,226,000 
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There  wintered  in  Qninoy  Bay,  1881-'82,the  following  fleet:  Seven  steamboatB,  one 
Bteam-laanch,  two  pile-driyers,  three  dredges,  five  quarter-boats,  seven  boat-honses, 
fonr  dnmp-Boows,  ten  ice-barges,  thirty-five  barses,  six-log  rafts,  five  Inmber-rafte. 

There  passed  throaeh  Qdincy  Bridge  in  1882,  2,087  steamboats,  654  barges,  and  391 
rafts  of  logB  and  lumber. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 

A99i$tani  Engineer, 
M%j.  A.  Mackenzie, 

Corps  of  Engineers f  U.  S.  A. 


W  xg. 

IMPROVEMENT  OF   THE    MISSISSIPPI  RIVER  AT  HANNIBAL,   MISSOURI 

At  the  commencement  of  the  fiscal  year  there  were  no  fauds  avail- 
able under  above  head  for  prosecuting  work  in  vicinity  of  Hannibskl, 
and  nothing  was  granted  by  act  passed  August  2, 1882. 

The  necessity  for  construction  of  Dike  No.  3,  extending  from  niinois 
shore  above  ferry  landing,  becoming  apparent  from  a  survey  made  early 
in  the  spring  of  1883,  an  allotment  from  the.  general  appropriation  was 
asked  for  and  granted. 

Details  of  the  work  may  be  found  in  report  of  0.  W.  Durham,  assist- 
ant engineer,  under  head  of  <<  Improving  Mississippi  Biver  from  Illinois 
Biver  to  Des  Moines  Eapids." 

There  passed  Hannibal  Bridge  in  1882, 3,031  steamboats,  578  barges, 
2,278  strings  of  lumber,  and  626  strings  of  logs. 

ABSTRACT  OF  APPROPRIATION8. 

By  act  approved  June  14,  1880 $25,000 

By  act  approved  March  3,  1881 20,000 

Total 45,000 

Money  statement 

Amonnt  (estimated)  rea  aired  for  completion  of  existing  project $15, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1885.    15, 000  00 


W20. 
IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  LOUISIANA,  MISSOURI. 

TSo  fands  were  granted  by  the  act  passed  Angost  2, 1882,  under  this 
special  head  of  appropriation,  bat  the  importance  of  improvement 
of  the  river  in  this  vicinity  being  very  great,  an  allotment  of  $50,000 
was  made  from  the  general  appropriation  for  improving  the  Mississippi 
Eiver. 

Details  of  the  work  may  be  foand  in  report  of  Assistant  Engineer 
0.  W.  Durham,  under  above  head. 

There  passed  Louisiana  Bridge  in  1882^  1,249  steamboats,  472  barges, 
and  111  rafts  of  logs  and  lumber. 

ABSTRACT  OF  APPROPRIATIONS. 

By  ftct  approved  March  3, 1681 $10,000 

There  was  allotted  to  this  work  from  the  general  appropriation,  Mis- 
sissippi Biver,  Illinois  Biver  to  Des  Moines  Bapids,  the  sum  of  $50,000. 
liTothing  is  therefore  asked  for  to  complete  existing  project. 
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W  21. 

IMPROVEMENT  OF  CUIVRE  RIVER. 

ITuder  appropriation  of  $5,000,  made  by  act  passed  Angast  2,  1882, 
an  agreement  was  made  with  H.  S.  Brown  &  Co.  for  dredging,  at  22J 
cents  per  cnbic  yard.  Work  was  begnn  September  4  and  completed 
September  29, 1882. 

Twenty  thousand  cubic  yards  of  material  were  dredged  and  removed. 
The  work  accomplished  consisted  in  completing  an  80-foot  cut  through 
Seed  Tick  Island  Bar,  and  in  making  a  cut  of  the  same  width  through 
Flood's  Bar  and  Monroe  Bar,  all  being  to  a  depth  of  2  feet  at  extreme 
low  water. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approvedjime  14,  1880 $2,000 

By  act  approved  March  3,  1881 5,000 

By  act  passed  August  2, 1882 5,000 

Total 12.000 

During  the  season  of  1881  the  snag-boat  Oeneral  Barnard  worked  in 
Guivre  Eiver  over  two  weeks,  removing  snags  and  cutting  overhanging 
trees.  When  the  dredges  were  sent  in  to  work  in  September,  1882,  the 
river  was  found  in  very  bad  condition;  the  banks  had  slid  into  the 
river,  carrying  with  them  a  great  number  of  snags  and  large  trees.  As 
the  protection  of  the  bank  would  entail  an  expense  not  at  present  justi- 
fiable, it  would  not  seem  practicable  to  keep  the  river  clear  of  snags  or 
other  obstructions  excepting  by  the  yearly  work  of  a  snag-boat. 

It  is  not  practicable  to  present  such  statistics  as  would  show  the  re- 
lation which  the  cost  of  such  work  would  bear  to  the  resulting  benefits 
to  navigation. 

The  work  of  original  project,  which  yet  remains  undone,  was  intended 
to  benefit  navigation  of  the  Mississippi  Biver  as  well  as  improve  the 
entrance  to  Cuivre  River. 

This  work  is  therefore  considered  of  sufficient  importance  to  cause  its 
retention  in  the  estimates. 

Money  statement. 

Amount  appropriated  by  act  passed  August  2, 1882 $5,000  00 

July  1,  188;),  amount  expended  during  &cal  year,  ezolusive  of  outstanding 

habrnties  July  1, 1882 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1886.  18, 000  00 
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PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPROVEMENT 
OF  THE  MISSISSIPPI  ABOVE  THE  FALLS -IMPROVEMENT  OF  CHIPPEWA 
AND  SAINT  CRODC  RIVERS,  WISCONSIN,  AND  OF  MINNESOTA  RIVER 
AND  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA— RESER- 
VOIRS AT  THE  SOURCES  OF  THE  MISSISSIPPI. 


REPORT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  IHE  FISCAL  TEAR  ENDING  JUNE  30,  1883,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Preservation  of  Falls  of  Saint  Anthony, 

Minnesota. 
"2.  Mississippi  River  above  the  Falls  of 
Saint  Anthony,  Minnesota. 

2,  Construction  of  lock  and  dam  on  Mis- 

sissippi River  at  Meeker's  Island, 
Minnesota. 

4.  Chippewa  River,  Wisconsin. 

5.  Chippewa  River  at  Yellow  Banks,  W  is- 

cousin. 

6.  Saint  Croix  River,  Minnesota  and  Wis- 

consin. 


7.  Minnesota  River,  Minnesota. 

8.  Red  River  of  the  North,  Minnesota  and 

Dakota. 

9.  Lock  and  dam  at  Goose  Rapids  on  Red 

River  of  the  North. 

10.  Reservoirs  upon  the  headwaters  of 

the  Mississippi  River  and  its  tribu- 
taries. 

11.  Survevs  for  reservoirs  at  the  sources 

of  the  Mississippi  and  its  tributa- 
ries. 

f 


Engineer  Office,  U.  S.  Army, 

Saint  Paul,  Minn.^  July  25,  1883. 
General:  I  have  the  honor  to  submit  herewith  the  annual  reports 
for  the  works  in  my  charge  for  the  fiscal  year  ending  June  30, 1883. 
Yery  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 


Xi. 

PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY,  MINNESOTA. 

Work  consisted  in  repairs  to  and  preservation  of  the  apron  and  crib- 
work,  which  in  turn  secure  the  safety  of  the  concrete  dike  completed  in 
1876. 

In  consequence  of  high  water,  the  work  of  repairing  the  apron  below 
the  lower  rolling  dam  was  not  begun  until  the  latter  part  of  September. 
By  means  of  flush  boards  erected  on  the  crest  of  the  rolling  dam  the 
water  was  turned  off  from  the  ai)ron  adjacent  to  the  angle.  Examina- 
tions of  the  river  bed  at  the  angle  showed  that  an  area  of  100  feet  by 
80  feet  had  been  scoured  to  an  average  depth  of  8  feet  since  the  exam- 
ination  made  in  August,  1881.  This  scour  was  partly  due  to  the  pro- 
longed high  water,  but  mainly  to  the  effects  of  the  spoil  banks  deposited 
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in  1881  and  1882  in  the  cbaiiDel  of  the  river  above  the  crest  of  the  falls, 
by  J.  B.  Bassett  and  others.  This  scour  caused  the  destruction  of  the 
crib-work  under  the  toe  of  the  apron  at  the  angle,  and  much  of  the  4- 
inch  plank  decking  was  also  destroyed  by  the  giving  way  of  the  crib- 
work  and  by  the  action  of  logs  running  over  the  dam. 

Much  damage  was  also  done  to  the  extreme  east  end  of  the  apron  by 
the  scour  produced  by  tunneling  under  the  east  bank,  which  caused  a 
crib  to  be  carried  out.  This  tunneling  was  done  by  owners  of  water- 
power  on  that  side  in  the  latter  part  of  1881. 

The  work  of  repair  in  the  angle  consisted  in  tearing  away  the  dam- 
aged and  displaced  timber  of  the  crib-work,  and  replacing  it  with  two 
new  cribs,  one  67  feet  long  by  26  feet  wide  and  28  to  33  feet  high,  the 
other  8  feet  long  by  20  feet  wide  and  26  feet  high,  both  cribs  being  sunk 
under  the  toe  of  the  apron,  and  in  renewal  of  the  superstructure  and  % 
decking. 

Various  smaller  repairs  were  also  made,  and  the  crib  bordering  the 
approach  to  the  log  sluice  was  raised  5  feet  in  order  to  prevent  logs 
from  the  Minneapolis  mill-pond  from  passing,  at  high  water,  over  to  the 
angle. 

In  this  general  work  of  repair  265,032  feet,  board  measure,  of  timber, 
11,798  pounds  of  iron,  and  1,534  cubic  yards  of  stone  were  used,  and 
there  were  expended  upon  it  the  balance  of  old  appropriations  and  part 
of  appropriation  made  by  act  passed  August  2, 1882. 

In  January,  1883,  the  construction  of  the  crib  as  provided  for  in  proj- 
ect submitted  October  4,  1882,  and  approved,  was  begun.  It  was  com- 
pleted in  March,  and  sunk  March  6. 

The  object  of  this  crib  is  to  prevent  any  further  scour  of  the  bed  of 
the  river  in  the  angle,  and  also  to  act  as  a  buttress  to  strengthen  the 
crib-work  under  the  toe  of  the  apron.  It  is  80  feet  square  and  6  feet 
high ;  constructed  of  12-inch  square  pine  timbers,  solid  side  walls,  and 
eight  open  interior  cross- walls,  filled  compactly  with  stone  and  grouted. 
It  is  decked  with  12-inch  square  timbers,  drift-bolted  to  each  other,  and 
the  bottom  and  deck  of  the  crib  are  tied  together  by  vertical  iron  rods. 

One  hundred  and  ninety-four  thousand  nine  hundred  and  seventy- two 
feet,  board  measure,  of  pine  timber,  43,869  pounds  of  iron,  827  cubic 
yards  of  stone,  and  353  barrels  of  cement  were  used  in  the  construction 
of  this  crib.  In  building  it  the  first  three  courses  and  floor  were  put 
together  on  the  ice;  it  was  then  slid  into  the  water  and  the  construction 
continued. 

A  temporary  curbing  of  2-inch  plank,  16  feet  high  above  the  deck, 
was  built  around  the  sides  of  the  crib  and  was  furnished  with  the  nec- 
essary valve  gates.  When  the  crib  was  ready  for  sinking,  water  was 
admitted  through  the  gates,  the  crib  settled  into  its  position,  and  the 
curb  disengaged  from  the  crib. 

Details  of  its  construction  are  shown  in  accompanying  drawings. 

Previous  to  the  sinking  of  the  crib,  the  bed  of  the  river  had  been 
leveled  up  with  stone;  and  after  it  was  sunk  it  was  riprapped  with  stone* 

In  foundation  and  riprap,  3,023  cubic  yards  of  stone  were  used.  Mr. 
Archibald  Johnson,  assistant  engineer,  had  local  charge  of  this  work, 
and  to  his  skillful  management  is  mainly  due  its  success. 

An  examination  made  in  April,  one  month  after  the  crib  was  sunk, 
proved  it  to  be  in  a  satisfactory  condition.  The  concrete  dike  is,  so  far 
as  ascertained,  in  good  condition. 

Early  in  the  spring  of  1883,  the  Minneapolis  Mill  Oompany  made  con- 
nection between  their  mill-pond  and  the  log-sluice,  to  facilitate  the  run- 
ning of  saw-logs  over  the  falls. 

The  suit  of  the  United  States  vs.  J.  B.  Bassett,  to  force  the  latter  to 
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remove  the  remains  of  the  spoil  bank  deposited  by  him  in  1881  and 
1882  in  the  channel  of  the  river  above  the  falls,  has  progressed  slowly 
in  the  United  States  district  conrt  of  Saint  Paul,  and  no  decision  has 
yet  been  reached. 

As  stated  in  the  last  annual  report,  the  deposits  of  spoil,  by  con- 
tracting the  area  of  discharge  of  the  river,  resulted  in  great  damage  to 
the  United  States  works  in  the  angle  of  the  apron. 

For  the  preservation  of  the  falls  it  will  be  necessary,  at  no  distant 
day,  to  extend  the  plan  which  was  begun  during  the  past  fiscal  year^ 
until  the  crib-work  at  the  toe  of  the  apron  is  in  great  part,  if  not  en- 
tirely, renewed ;  to  extend  the  crib  protection  of  the  bed  entirely  across 
the  river,  and  to  secure  the  protection  of  the  ledge  at  the  east  end  of 
the  apron. 

It  has  been  shown  in  preceding  reports  that  the  encroachments  of  the 
mill  and  water  power  companies  upon  the  bed  of  the  river  had — before 
any  work  for  the  preservation  of  the  falls  was  undertaken  by  the  United 
States — ^reduced  the  width  of  discharge  of  the  stream  from  about  1,400 
feet  to  about  450  feet,  through  which  narrow  space  the  greater  part  of 
the  flood  waters  from  a  drainage  area  of  about  20,000  square  miles 
plunge  through  a  fall  of  42  to  45  feet,  carrying  with  them  in  the  early 
spring  more  or  less  of  ice,  logs,  &c. 

The  soft  sand-rock  forming  the  bed  of  the  stream,  just  below  the 
falls,  is  not  of  itself  able  to  withstand  the  abrasion  to  which  it  is  sub- 
jected. 

As  each  year  brings  greater  development  of  the  water-power  of  the 
falls,  the  private  works  contracting  the  width  of  discharge  become  more 
permanent,  and  the  difficulty  of  preserving  the  United  States  works  of 
protection  correspondingly  increases.  Added  to  this  is  the  apparent 
disregard  of  the  care  of  the  Government  in  preserving  the  falls,  as  evi- 
denced by  the  deposits  in  the  channel  and  by  the  attempt  at  tunneling 
near  the  easterly  end  of  the  apron. 

If  the  United  States  Government  is  to  be  further  charged  with  the 
preservation  of  the  falls,  the  sum  of  $50,000  will  be  needed  for  the  fiscal 
year  ending  June  30, 1885. 

Original  estimate  for  the  present  project f529, 726  31 

Bemainingto  be  appropriated 134,726  31 

Total  amount  expended  to  Jane  30,  1883,  which  inclades  amoants  ex- 
pended nnder  original  and  present  project,  &c.  (inclnding  outstanding 
liabiUties) 603,538  7& 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is* 
Dulnth,  Minn.,  at  which  place  the  revenue  coUected  daring  the  fiscal  year  ending  June 
30, 1883,  amounted  to  $14,184.03. 

ABSTRACT  OF  APPBOPRIATIONS  MADE  FOR  SAINT  ANTHONY  FALLS. 

By  act  approved  July  11,  1870* t50,00O 

By  act  approved  March  3,  1871* 50,000 

By  act  approved  June  10, 1872  * 50,  OOO 

By  act  approved  March  3,  1873* 50,000 

By  act  approved  June  23,  1874 125,000 

By  act  approved  March  3,  1875 100,000 

By  act  approved  August  14,  1876 120,000 

By  act  approved  March  3,  1879t 10,000 

By  act  approved  June  14,  1880^ 10,000 

By  act  approved  March  3,  1881 1 15,000 

By  act  passed  August  2,  1882$ 25,000 

Total 605,000 

*  These  sums  were  used  before  the  adoption  of  the  present  plan. 
tFor  si  nice- way  through  public  works,  &c. 
t  For  repairs  and  contiugencies,  &c. 
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Mon^  statement. 

July  1,  1882,  amount  available $11,428  15 

Amount  appropriated  by  act  paused  AagnBt  2, 1882 •    25,000  00 

36,428  15 
July  1,  1883,  amount  expended  during  fiscal  year,  excluidve  of 

outstanding  liabilities  July  1,  1882 $34,653  57 

July  1,  1883,  outstanding  liabilities 313  36 

34,966  93 

July  1,  1883,  amount  ayailable 1,461  22 

Amount  (estimat-ed)  required  for  completion  of  existing  project 134,726  31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    50, 000  00 


COMMERCIAL  STATISTICS,    1882. 

There  are  no  steamboat  navigation  statistics  to  report,  there  being  no  steamers  that 
ascend  the  Mississippi  River  to  the  Falls  of  Saint  Anthony.  There  is,  however,  a 
small  passenger  steamer  that  makes  daily  trips  between  Saint  Paul  and  Fort  Snelling. 

Minneapolis  (Falls  of  Saint  Anthony)  is  a  great  manufacturing  center,  and  its 
water-power  is  acknowledged  to  be  the  greatest  in  the  world  which  has  been  put  to 

Practical  use.     Among  its  many  industries  the  manufacture  of  flour  stands  at  the 
ead. 

The  following  table  gives  the  product  and  export  of  the  Minneapolis  mills  for  the 
years  named : 


Year. 


1890 
1865 
1870 
1873 
1874 
1875 
1876 


Product. 


Barrdt. 

30,000 
98,000 
193,000 
585,000 
727, 000 
843, 000 
1, 000, 675 


Export,    r 


Barrtli. 


Year. 
1877 

Product. 

Bzport. 

BwtOm. 

985,544 
940,786 
1,551,789 
2, 051, 840 
8.142,974 
3.124.919 

BatreU, 

1878 

109, 188 

1879 

442.598 

1880 

769,442 

1881       

1. 181, 322 

1882     

I 

The  above  accoant  of  export  represents  only  that  which  is  shipped  to  foreign  coun- 
tries from  the  mills  on  through  export  bills  of  lading,  and  has  no  reference  to  sales 
made  to  eastern  parties,  and  sent  to  seaboard  points  for  export. 

The  maximum  daily  capacity  of  the  flour  mills  is  25,650  barrels. 

LUMBER  PRODUCnOK. 

The  following  is  a  statement  of  the  lumber  production  of  the  Minneapolis  mills 
during  the  past  thirteen  years : 

Feet. 

1870 118,233,100 

1871 117,157,000 

1872 167,918,820 

1873 189,910,000 

1874 191,305,680 

1875 156,655,000 

1876 200,371,250 

1877 129,676,000 

1878 130,274,100 

1879 149,154,500 

1880 195,452,200 

1881 230,403,000 

iS&Z 312,239,000 
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LOOS. 

From  information  received  at  the  office  of  the  Mississippi  and  Ram  River  Boom 
Company  at  Minneapolis,  it  appears  that  daring  the  year  1882  6,281,000  feet  of  logs 
broke  away  from  the  booms  of  the  company  and  passed  over  the  apron  of  the  falls 
before  any  boom  was  hung  to  ffuide  them  into  the  Government  loff-slnice.  These 
logs  were  valued  at  $50,248.  They  claim  that  675.000  feet  B.  M.  of  logs  were  run 
through  the  Government  loff-sluice  and  valued  at  |5,750.  This  last  item  of  575,000 
feet  B.  M.  is  very  much  too  Targe,  as  the  boom  which  was  intended  to  guide  the  lo^s 
into  the  log-sluice  was  part  of  the  time  broken,  and  when  it  was  not  broken  its  posi- 
tion was  necessarily  sucn  in  the  river  that  not  more  than  5  per  cent,  of  the  logs  sluiced 
into  the  river  above  the  apron  could  be  guided  into  the  log-sluice.  The  probable 
quantity  of  logs,  therefore,  which  passed  through  the  log-sluice  is  28,750  feet  B.  M., 
worth  ^0.  The  quantity  which  passed  over  the  apron  would  be  6,827,250  feet  B. 
M.,  worth  $65,768. 


X2. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  ABOVE  THE  FALLS  OF  SAINT 

ANTHONY,  MINNESOTA. 

The  plan  under  which  this  work  is  carried  on  is  based  upon  the  project 
for  theimprovement  of  the  stretch  of  river  from  Conradis  Shoals  (35  miles 
below  Brainerd)  to  Grand  Rapids,  the  estimate  being  $54,127.50,  as  given 
in  the  report  of  February  8,  1875,  upon  part  of  the  third  subdivision, 
Mississippi  Transportation  Route  to  the  Seaboard,  and  was  authorized 
in  1880,  following  the  appropriation  of  $15,000  made  by  act  of  Congress 
approved  June  14, 1880. 

The  amount  expended  under  this  plan  to  June  30,  1883,  is  $28,968.20, 
the  work  having  been  mainly  confined  to  the  river  between  Aitken,  on 
the  Northern  Pacific  Railroad,  and  Grand  Rapids.  Some  bowlders  were 
removed  from  the  channel  of  the  river  at  the  Little  Winnibigoshish 
Rapids,  under  authority  from  the  Department,  to  facilitate  the  running 
of  the  United  States  steamboat,  barges,  and  flats  used  upon  the  reser- 
voir work. 

The  work  during  the  fiscal  year  consisted  in  the  removal  of  bowlders, 
snags,  and  leaning  trees,  as  follows : 

170  cabio  yards  of  bowlders  removed. 

1,970  snags  removed. 

1;<,:J98  leaning  trees  and  sweepers  removed. 

The  work  was  done  by  day  labor  and  purchase  of  materials.  As  a 
result  of  the  work  done  to  date  all  the  rapids  have  been  cleared  of  the 
•  worst  bowlders,  and  about  two  thirds  of  the  river  from  Grand  Rapids 
to  Aitken  cleared  of  overhanging  trees  and  snags. 

At  mean  low  water  boats  drawing  3  feet  can  run  from  Aitken  to  Grand 
Rapids.  On  the  rapids  the  bowlders  were  removed  so  as  to  give  a  chan- 
nel at  least  60  feet  wide. 

As  in  the  case  of  all  streams  where  leaning  trees  and  snags  are  the 
principal  obstacles,  more  or  less  of  snagging  and  clearing  of  trees  will 
be  necessary  from  time  to  time.  Upon  the  completion  of  the  reservoirs 
now  under  way  above  Grand  Rapids,  nothing  will  be  needed  for  the 
maintenance  of  the  improvement  but  snagging  and  clearing  of  trees, 
unless  some  of  the  banks  should  require  revetment — a  matter  that  will 
be  reported  upon  as  occasion  may  demand. 

The  sum  of  $10,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1885,  in  removal  of  obstructions. 

Aitken  serves  as  a  base  of  supplies  for  extensive  lumber  camps  in 
I^^orthem  Minnesota. 
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Mr.  Frederick  Terry,  in  local  charge  of  the  work  during  the  season  of 
1882,  performed  his  duties  well  and  faithfully.  His  report  of  last  sea- 
son's operations  is  herewith.  Mr.  W.  8.  Batson  was  assigned  to  the 
local  charge  of  the  work  in  June,  1883,  and  the  work  was  resumed  dur- 
ing that  month,  to  be  continued  during  the  season  as  far  the  balance  of 
the  funds  would  admit  of. 

This  work  ia  in  the  coUectlon  district  of  Minnesota.  The  nearest  port  of  entry  is 
Dulath,  Minn.,  at  which  place  the  revenue  collected  for  the  fiscal  year  ending  June 
30,  1883,  amounted  $14,184.03. 

ABSTRACT    OP    APPROPRIATIONS    MADE    FOR    IMPROVING    MISSISSIPPI    RIVER,    ABOVE 
FALLS   OF   SAINT  ANTHONY,  MINNESOTA. 

By  act  approved  June  23,  1874* $25,000 

By  act  approved  August  14,  1876' 20,000 

By  act  approved  June  14,  1880 1.5,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  August  2,  1882 10,000 

Total 80,000 

Original  estimate  for  the  work  between  the  Falls  of  Saint  Anthony  and 
Saint  Cloud,  Minn $144,667  50 

Remaining  to  be  appropriated 124,667  50 

Original  estimate  for  the  work  between  Grand  Bapids  and  Conradis 

Shoals 54,127  50 

Appropriations  by  acts — 

June  14,  1880 $15,000 

March  3.  1881 10,000 

Augusta,  1882 10,000 

35,000  00 

Remaining  to  be  appropriated ^ 19,127  50 

Money  statement 

July  1,  1882,  amount  available $3,359  27 

Amount  appropriated  by  act  passed  August  2,  1882 10, 000  00 

13,359  27 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1882. $6,613  15 

July  1,1883,  outstanding  liabilities 714  32 

'  *  7,327  47 

July  I,  1883,  amount  available 6,031  80 

Amount  (estimated)  required  for  completion  of  existing  project 19, 127  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     10, 000  00 


report  of  mr.  frederick  terry,  overseer. 

Engineer  Office,  U.  S.  Army, 

Saint  Paulj  Jftnn.,  November  28,  1882. 

Sir  :  I  respectfully  submit  the  following  report  of  the  work  done  under  my  charge 
on  the  Mississippi  River  above  Aitken,  Minn.,  during  the  past  season : 

In  obedience  to  your  instructions,  I  proceeded  to  Aitken  ob  May  1,  and  commenced 
fitting  out  the  derrick-boats  for  the  season's  work.  The  boats  having  been  fitted  out 
and  tne  crews  hired,  I  was  towed  up  the  river  with  fleet  No.  1  to  4  miles  above  Saady 
Lake,  the  point  at  which  work  was  discontinued  in  1881,  Bnd  on  May  11,  I  bommenced 
the  cutting  of  leaning  trees  and  removal  of  snags. 

Fleet  No.  2  was  brought  up  and  put  to  work  on  May  18.  I  worked  the  two  derrick- 
boats,  one  on  each  side  of  the  river,  and,  as  each  side  presented  about  the  same  amount 
of  work,  they  were  never  far  apart ;  therefore  I  was  able  to  keep  them  under  my  im- 

*  Made  and  expended  before  the  adoption  of  the  present  project. 
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mediate  sapervision.  I  continued  working  the  boats  in  this  manner  until  August  5, 
when  fleet  No.  1  was  laid  up  at  a  point  about  4  miles  above  Pine  Portage,  and  work  was 
continued  during  the  remainder  of  the  season  with  only  one  derrick-boat.  The  distance 
of  river  cleared  of  leaning  trees  and  sna^s  previous  to  laying  up  fleet  No.  1  was  about 
20  miles  by  water  from  the  place  of  beginning.  I  continued  work  on  the  right  bank 
of  the  river  to  Pine  Portage  with  fleet  No.  2  until  August  18,  when  I  had  the  fleet 
towed  up  to  8  miles  above  the  mouth  of  Split-Hand  River,  the  point  at  which  work 
was  discontinued  in  1881,  where  I  cleared  the  right  bank  of  the  river  of  obstructions 
down  to  the  mouth  of  that  river. 

On  September  2,  the  water  having  become  so  low  that  the  steamboats  were  having 
trouble  in  getting  over  the  different  rapids,  I  dropped  down  to  Crooked  Rapids,  and 
took  out  60  cubic  yards  of  rock,  giving  a  good  channel  over  that  place. 

This  work  was  completed  on  September  13.  I  then  moved  down -stream  to  the 
rapids  one-half  mile  above  Ox-Bow  Rapids,  where  I  removed  10  cubic  yardsof  rock.  I 
then  dropped  down-stream  to  Ox-Bow  Rapids,  where  I  took  out  16  cubic  yards  of  rock. 
I  then  continued  the  plan  of  dropping  down>stream,  working  on  the  different  rapids 
as  I  reached  them,  and  removing  snags  wherever  they  interfered  with  navigation. 
I  reached  Noyes'  Rapids  on  September  sS,  and  removed  15  cubic  yards  of  rock.  On  Sep- 
tember 22 1  removed  6  cubic  yards  of  rock  from  the  rapids  5  miles  above  Sandy  Lake.  I 
commenced  work  on  Moose  Rapids  on  September  30,  and  in  two  days  removed  10  cubic 
yards  of  rock.  Island  Rapid**  were  reached  on  October  5,  and  the  gravel  bar  which  had 
formed  across  the  head  of  these  rapids  was  removed  by  raking  the  gravel  into  piles 
and  then  removing  these  piles  with  stone  grabs.  After  the  completion  of  the  work  I 
floated  down  stream,  snagging  as  I  went,  to  Aitken,  which  place  was  reached  on  Oc- 
tober 31.     On  November  1  the  boats  were  dismantled  and  tne  men  discharged. 

WORK  ON  LITTLB  WINNIBIG08HI8H  RAPIDS. 

A  small  party,  with  a  derrick-boat  furnished  Iw  the  force  at  Lake  Winnibigoshish 
Dam,  was  put  to  work  on  Little  Winnibigoshish  Kapids  on  August  11,  and  completed 
their  work  on  September  20 ;  93  cubic  yanis  of  rock  were  removed  and  a  good  channel 
secured  except  at  a  very  low  stage  of  water. 

DETAILS  OF  WORK  DONB. 
Rock  removed  fioitx —  Cubic  yards. 

Crooked  Rapids 60 

Rapids  half  mile  above  Ox-Bow  Rapids 10 

Ox-Bow  Rapids 16 

Noyes  Rapids 15 

Rapids  5  miles  above  Sandy  Lake 6 

Moose  Rapids 10 

Island  Rapids 4 

Little  Winnibigoshish  Rapids 93 

Other  points 10 

Total  amount  of  rock  removed 224 

IVeM  out. 
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64 

36 
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Total  number  of  snags  removed , 

«  •  •  • 

Very  respectftilly,  your  obedient  servant, 

Maj.  Chas.  J.  Allen, 

Cori^  of  Engineerij  U.  8.  A, 


2,665 


Frederick  Terry, 

Overwer. 
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COMMERCIAL  STATISTICS,  1882. 

Lumber y  lathy  and  Bhingles  manufactured  on  the  Mississippi  Biver  above  the  Falls  of  Saint 

Anthony, 


Description.  I         1880.        i         1881. 


1882. 


Lumber feetB.M..     241,157.989  1    339,162,197        423,009,250 

Shingles namber..|      88,446,125,    128,532,050         168,  844,  (K«0 

Lath do.-..;      49,423,100  j      70,380,750  77, 898,  OHO 


The  logs  run  during  1882  between  Minneapolis  and  Saint  Cloud  amounted  to 
60,000,000  feet,  valued  at  $510,000,  and  on  the  river  above  Saint  Cloud  they  amounted 
to  265,000,000  feet,  valued  at  $2,252,500  ;  135,000,000  feet  puhsed  Aitken. 

Since  1878  there  has  been  no  use  made  of  the  river  between  Minneapolis  and  Saint 
Cloud  for  any  purposes  of  commerce  except  the  running  of  logs. 

There  were  two  steamboats  and  four  barges  engaged  in  the  carrying  trade  between 
Aitken  and  Grand  Rapids  during  1882.  The  larger  of  the  steamboats  is  130  feet  long 
and  22  feet  beam,  including  guards  30  feet ;  she  nas  a  capacity  for  carrying  about  70 
tons.  The  smaller  steamboat  is  84  feet  long  and  14  feet  beam,  and  carries  about  25 
tons.  The  barges  have  a  capacity  of  about  127  tons ;  total  capacity  of  steamboats 
and  barges  about  222  tons.  The  larger  boat  made  twenty  round  trips  and  the  smaller  one 
seven  round  trips.  They  commenced  running  April  28,  and  ceased  running  November 
8.  The  number  of  miles  traveled  was  9,180;  the  freight  carried  up  and  down  stream 
amounted  to  3,026,000  pounds;  character  of  freight,  was  groceries,  feed,  and  supplies 
of  all  kinds.    The  number  of  passengers  carried  was  1,764. 


X3. 

CONSTRUCTION  OF  LOCK  AND  DAM  ON  MISSISSIPPI  RIVER  AT  MEEKER'S 

ISLAND,  MINNESOTA. 

The  project  for  this  work  is  given  in  the  Report  of  the  Chief  of  En- 
gineers for  the  fiscal  year  ending  June  30, 1874,  and  the  cost  estimated 
at  $922,121.46,  the  object  being  to  connect  with  the  improvement  of  the 
Mississippi  Eiver  below  Saint  Paul,  so  as  to  secure  steamboat  naviga- 
tion up  to  the  Falls  of  Saint  Anthony. 

No  improvement  of  the  river  between  Saint  Paul  and  site  of  the  pro- 
posed lock  and  dam  has  been  authorized  by  Congress. 

Congress,  by  act  approved  July  23,  1868,  made  a  grant  of  200,000  acres 
of  public  lands  to  the  State  of  Minnesota  to  aid  in  constructing  a  lock 
and  dam  at  this  point  in  accordance  with  plan  and  estimate  previously 
submitted. 

By  act  approved  March  3, 1873,  Congress  appropriated — 

For  construction  of  the  lock  and  dam  on  the  Mississippi  River  at  Meeker's  laland^ 
Minnesota,  according  to  the  surveys  and  plans  of  the  War  Department,  twenty-five 
thousand  doUars :  Provided,  That  all  rights  and  claims  in  and  to  the  land  grant  made 
to  the  State  of  Minnesota  for  the  above  work  by  act  approved  July  twenty- third, 
eighteen  hundred  and  sixty-eight,  shall  be  fully  relinquished  to  the  United  States  be- 
fore any  of  this  appropriation  is  expended. 

None  of  this  appropriation  has  been  used,  the  required  relinquishment 
not  having  been  msMde.  This  appropriation  is  but  little  more  than  2J 
per  cent,  of  the  estimate,  and  has  been  lying  unused  for  ten  years. 

No  appropriation  is  recommended  for  the  fiscal  year  ending  June  30, 
1885. 
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This  proposed  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of 
entry  is  Dnlnth,  Minn.,  at  which  place  the  reyennes  collected  for  the  fiscal  year  ending 
Jnne  30,  1883,  amonnted  to  $14,184.03. 

Beyond  the  ranning  of  loose  saw-logs  there  are  no  commercial  statis- 
tics to  report 

Money  statement 

Jnlyl,  1882,  amonnt  available $85,000  00 

July  1, 1883,  amount  available 25,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 922, 121  46 


X4. 

IMPEOVEMENT  OF  CHIPPEWA  RIVEE,  WISCONSIN. 

This  work  consists  in  the  construction  of  dams  and  jetties  to  narrow 
the  water-way,  and  revetment  of  banks  with  brash  and  stone,  in  accord- 
ance with  the  original  plan  of  improvement. 

Congress,  by  act  passed  August  2, 1882,  appropriated  the  sum  of 
$35,000,  for  continuing  the  improvement.  As  soon  as  possible  thereafter 
work  by  hired  labor  was  begun  on  repairs  to  the  jetties  at  the  mouth 
of  the  river  and  in  closing  up  the  Dead  Lake  Gut-ofT— -a  dangerous  di- 
vision of  the  river  into  Dead  Lake,  in  the  vicinity  of  the  entrance  to 
Beef  Slough. 

Operationswere  continued,  with  someinterruption,  through  the  winter^ 
teams  and  parties  working  on  the  ice. 

During  the  fiscal  year  the  following  quantities  of  work  were  done : 

Bmsh  cnt  and  put  into  the  work cords..  2,329 

Stone  quarried  and  put  into  the  work cubic  yards. .  6, 981 

Dams  built linear  feet..       650 

Dams  repaired do...  2,310 

Shore  protected do...  1,839 

Total  quantity  of  stone  used cubic  yards..  7,763 

Total  quantity  of  brush  used cords..  2,746 

The  points  worked  upon  during  the  year  were : 

Jetties  at  the  mouth. 
Bank  near  west  jetty. 
Flower  Pot  Dam. 
Three-Mile  Prairie. 
Little  Missouri  Dam. 
Waconta  Island  Dam. 
Twin  Island  Dam. 
Dead  Lake  Cut-off  Dam. 

All  the  work  heretofore  done  is  in  good  condition  with  one  or  two  ex 
captions,  and  the  low- water  channel  has  been  much  benefited  thereby^ 
the  increase  in  depth  being  from  16  to  18  inches  to  3  feet,  wherever 
works  of  improvement  have  been  constructed  and  maintained. 

Until,  however,  the  large  volume  of  sand  which  is  annually  discharged 
by  the  Chippewa  can  be  suf&ciently  reduced  by  the  protection  of  its 
banks  generally,  and  especially  of  the  Yellow  Banks,  more  or  less  diffi- 
culty will  be  experienced  at  the  mouth  at  a  certain  period  of  the  year, 
usually  in  September. 

Of  the  amount  appropriated  by  act  passed  August  2, 1882,  only  a 
small  part  remains  unexpended.  This  has  been  held  back  in  order  to 
make  some  repairs  on  the  jetties,  and  some  other  work  which  can  be 
done  to  advantage  late  in  the  fall. 
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The  original  estimate  for  the  improvement  of  Chippewa  River,  i 
January  30, 1875,  contemplated  the  removal  of  obstructions  bet 
Ean  Claire  and  its  mouth  at  a  cost  of  $139,892.50,  of  which  an 
$64,102.50  was  estimated  as  the  cost  of  protecting  the  five  high 
banks,  known  generally  as  the  Yellow  Banks,  below  Eau  Claire. 

As  the  Yellow  Banks  have  been  made  a  separate  item  of  appro 
tion  in  the  river  and  harbor  act,  the  deduction  of  that  item  leave 
the  original  estimate  for  the  improvement  of  the  Chippewa  River  pi 
$75,790.    There  has  already  been  appropriated,  however,  for  this 
$83,000,  and  the  present  project  is  not  yet  completed. 

The  reason  for  the  excess  is  that  it  became  necessary  to  do  a  grea 
of  work  that  could  not  have  been  provided  for  in  the  estimate  of 
The  jetties  at  the  mouth  have  required  more  or  less  attention  every 
on  account  of  the  treacherous  nature  of  the  bed  upon  which  the; 
built.    Dead  Lake  Cut-off  suddenly  developed  into  a  very  dange: 
change  of  the  river's  course,  which,  if  it  had  not  been  arrested,  might 
cut  off  all  navigation  above  it  at  low  water.  Wages,  too,  have  probj 
been  higher,  owing  to  the  general  activity  in  the  construction  of 
public  works. 

As  to  future  improvements  on  the  Chippewa  River,  it  is  recommen 
that  works  of  improvement  be  confined  principally  to  that  part  of 
river  lying  between  Waubeek  Bank  and  the  mouth. 

It  is  only  on  this  section  of  the  river  that  a  steamer  now  runs, 
nine-tenths  of  the  diflSculties  to  navigation  may  be  said  to  occur  u 
it.    Above  Waubeek  Bank,  or,  more  correctly,  above  DunnviUe,  al 
2  miles  above  the  bank,  there  is  only  raft  navigation  at  present,  but 
is  a  business  of  great  magnitude  and  value,  requiring  improved 
unobstructed  channels. 

lu  accordance  with  this  recommendation  the  shoals  needing  impr« 
ment  are : 

Cords    Cubic  ] 
bnuh.      of  I 

Bear  Creek  Flats,  two  dams 1,160 

Dnrand  Bar,  ODe  dam 960 

Eau  Galle  Bar,  one  dam •. 636 

Five-mUe  Bluff  Bar,  one  dam 970 

Shore  protection  above  jetties 469 

Maintenance  of  other  work 500 

Repairs  of  jetties 1,031 


■5, 726  cords  of  brush,  at  |3.50 |20,04| 

9,975  cubic  yards  stone,  at  $2.50 24,"^ 


Total  estimate 44,971 

Add  for  contingencies,  10  per  cent 4,497 


49,47« 

The  present  low- water  depth  upon  the  first  four  named  shoals  is  abi 
18  inches. 

The  sum  of  $35,000  can  be  profitably  expended  during  the  fiscal  yi 
ending  June  30, 1885,  in  furtherance  of  the  present  plan  of  improvem® 

The  subject  of  bridging  the  Chippewa  Kiver  has  assumed  conside 
ble  importance  during  the  past  year.  Three  new  bridges  have  hi 
built  at  Eau  Claire,  and  one  is  contemplated  at  Durand.  There 
much  need  of  legislative  enactment  of  Congress  fixing  the  requiremei 
for  bridges  spanning  the  Chippewa.    Without  such  legislation  it  v 


Digiti 


zed  by  Google 


\ 


fjji.s      4i, 


Digiti 


zedbyGoOgfe^ 


Digiti 


zed  by  Google 


APPENDIX   X.  1441 

be  difficult  to  prevent  the  navigation  of  the  river  from  being  impaired 
by  bridges  badly  located  and  constructed. 

The  work  during  the  past  fiscal  year  has  been  in  local  charge  of  Mr. 
A.  O.  Powell,  who  has  also,  assisted  later  by  Mr.  F.  D.  Banning,  had 
local  charge  of  the  protection  of  the  Yellow  Banks.  These  gentlemen 
are  entitled  to  credit  for  faithful  performance  of  duty.  This  appears 
a  proper  place  in  which  to  acknowledge  the  valuable  services  rendered 
upon  these  and  other  works  of  impi*ovement  by  Mr.  F.  T.  Hampton, 
principal  assistant  engineer  in  this  office. 

There  has  never  been  a  thorough,  connected  survey  of  this  river  from 
Eau  Claire  to  the  mouth.  The  need  of  such  is  seriously  felt.  The 
annual  report,  1879,  placed  the  cost  of  one  at  $6,000. 

This  work  is  in  the  collection  district  of  Milwaukee,  Wis.  Milwaukee  is  the  near- 
est port  of  entry,  at  which  place  the  revenues  collected  for  tbe  fiscal  yearending  June 
3,  lb83,  were$— . 

ABSTRACT  OF  APPROPRIATIONS  MADE   FOR  IMPROVING  CHIPPEWA  RIVER,  WISCONSIN. 

By  act  approved  August  14,  1876 $10,000 

By  act  approved  June  8,  1878 10, 000 

By  act  approved  March  3,  1879 8,000 

By  act  approved  June  14,  1880 10,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  August  2, 1882 $, 35, 000 

83  000 

Revised  estimate  for  completion  of  improvement  under  existing  plan,  not  including 
approi>riations  to  date,  $49,470.35. 
Total  amount  expended  to  June  30, 1883,  including  outstanding  liahilities,  $76,476.87. 

Money  statement. 

July  1, 1882,  amount  available $505  23 

Amount  appropriated  by  act  passed  August  2,  1882 35, 000  00 

35, 505  23 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $26,736  59 

July  ',  1883, outstanding  liabilities 2,245  51 

28,982  10 

July  1, 1883,  amount  available 6,523  13 

Amount  (estimated)  required  for  completion  of  improvement  as  per  revised 

estimate 49,476  35 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     35, 000  00 


COMMERCIAL  STATISTICS,  CHIPPEWA  RIYER,  1882. 

375,000,000  feet  lumber,  at  $16  per  M $6,000,000 

150,000,000  shingles,  at  $2  80  per  M 420,000 

68,000,000  lath,  at  ^  per  M 1*36,000 

2,200,000  pickets,  at  $16  per  M 35,200 

5,000  railroad  ties  at  40  cents  each 2,000 

350,000,000  feet  logs,  Beef  Slough,  at  $12  per  M 4,200,000 

Total 10,793,000 

Two  steamboats  plied  between  Read's  Landing  and  Eau  Claire,  and  one  between 
Bead's  Landing  and  Dunnville;  they  commenced  running  April  3,  1882;  they  ceased 
running  between  Read's  Landing  and  Eau  Claire  July  16,  1882,  and  between  Read's 
Landing  and  Bannville  November  23,  1882. 

5455— E  83 91 
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Number  of  tons  of  freight  carried 1, 320 

Number  of  passengers  and  raftsmen  carrieil 10^  490 

Amount  received  for  carrying  freight  and  passengers $25, 220 

The  building  of  the  Chippewa  Valley  and  Superior  Railroad  will  have  the  effect  of 
stopping  the  running  of  steamboats  to  Eau  Claire  or  above  the  month  of  the  Menom- 
onee,  bat  the  Knapp,  Stout  &  Co.  company  will  continue  to  run  their  boat,  the 
steamer  Phil.  Sheckel,  between  Read's  Landing  and  Dnnnville,  to  carry  raftsmen  and 
such  of  their  freight  as  may  come  by  river  to  Read's  Lauding ;  but  Durand  and  Eau 
Claire  freight  will,  no  doubt,  go  all  rail. 


X5. 

IMPROVEMENT  OF  CHIPPEWA   RIVER  AT  YELLOW  BANKS,  WISCONSIN. 

The  object  of  this  work  is  to  prevent  the  wearing  away  of  the  high 
sand  banks  or  bluffs  on  the  Chippewa  River  below  Ban  Claire,  and  thereby 
relieve  this  river  as  well  as  the  Mississippi  below  it  from  the  incom- 
brance  of  the  immense  volnmes  of  sand  constantly  sliding  into  the  stream 
as  the  base  of  the  slope  is  scoured  by  the  action  of  the  current.  There 
are  five  of  these  banks  below  Eau  Claire,  as  follows : 

1.  A  bank  about  1  mile  below  llau  Claire,  about  2,000  feet  in  length 
and  20  feet  in  height. 

2.  A  high  bluff,  known  as  twelve-mile  Bank,  12  miles  below  Eau  Claire, 
6,300  feet  in  length  and  about  175  feet  in  height.  The  up-stream  half 
of  this  bank  is  covered  with  vegetation ;  the  remainder  is  a  continuous 
slope  of  sand. 

3.  The  Mary  Dean  Bank,  19  miles  below  Eau  Claire,  6,900  feet  long 
and  145  feet  high,  has  a  slope  of  loose,  unprotected  sand. 

4.  Rumsey's  Yellow  Bank,  22  miles  below  Eau  Claire,  4,700  feet  long 
and  140  feet  high. 

5.  Waubeek  Yellow  Bank,  32  miles  below  Eau  Claire,  3,800  feet  long 
and  135  feet  high. 

The  slope  of  these  banks  is  about  1^  on  2,  and  the  length  requiring 
protection  24,000  feet  nearly.    . 

The  protection  of  these  banks  was  considered  in  the  report  upon  the 
improvement  of  the  Chippewa  River,  January  30,  1875,  and  the  esti- 
mated cost  of  their  protection,  $64,102.50,  included  in  the  cost  of  improv- 
ing the  Chippewa  River  below  Eau  Claire.  Congress,  by  act  passed 
August  2,  1882,  appropriated  the  sum  of  $30,000  for  the  protection  of 
these  banks,  making  the  work  a  distinct  one. 

The  project  for  commencing  the  work  was  not  authorized  until  Feb- 
ruary 7,  1883.  Operations  were  begun  on  the  Waubeek  Bank  early  in 
May  following.  The  work  consists  in  building  a  revetment  wall  of  piles 
and  saw-mill  edgings,  about  10  feet  high  and  14  to  16  feet  in  width  at 
the  base  of  the  slope;  the  edgings  laid  in  courses  slightly  diagonal  to 
the  axis  of  the  stream,  one  course  pointing  diagonally  up-stream  and 
the  other  diagonally  down-stream ;  also  in  constructing  three  belts  or 
terraces,  each  10  feet  in  width,  at  equal  distances  apart  on  the  faces  of 
the  slopes,  and  which  are  to  be  covered  with  indigenous  growth.  The 
wall  or  revetment  is  to  prevent  destruction  of  the  base  of  the  slope,  and 
the  terraces  are  to  hasten  the  restoration  of  vegetation,  which  will,  in 
turn,  i)rotect  against  drifting.  Willow  brush  is  also  used  in  the  lower 
courses  of  the  revetment  wall  for  the  purpose  of  inducing  a  growth  of 
willows  at  the  foot  of  the  slope. 
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At  the  close  of  the  fiscal  year,  1,135  piles  had  been  driven  at  Wau- 
beek  and  Bumsey's  banks,  and  1,655  cords  of  edgings  and  brush  had 
been  put  into  the  work  at  the  WaubeekBank,  making  1,200  linear  feet 
of  finished  revetment  and  500  linear  feet  partly  completed.  With  the 
balance  of  funds  on  hand  the  work  will  be  pushed  during  the  coming 
season,  and  it  is  expected  that  by  the  latter  part  of  October  from  7,000  to 
8,000  linear  feet  of  protection  will  have  been  completed,  which  will  ex- 
haust the  appropriation. 

The  exact  rate  of  cost  of  this  work  is  not  yet  fully  determined.  The 
method  is  somewhat  experimental  so  far  as  deciding  whether  it  is  the 
cheapest  as  well  as  the  most  effective. 

It  was  first  proposed  to  build  the  wall,  at  the  base  of  the  slope,  en- 
tirely of  mill  edgings  on  account  of  their  alleged  cheapness,  but  the 
difficulty  of  getting  this  material  to  the  work  made  it  excessively  high, 
and  it  has  be^n  temporarily  abandoned  and  brush  substituted. 

Piles  are  used  on  the  outside  of  the  wall  to  protect  it  from  abrasion 
by  logs  and  rafts  and  to  strengthen  it,  in  the  absence  of  stone,  which  it 
is  quite  impracticable  to  get.  As  the  brush  wall  is  carried  up  sand  is 
thrown  upon  each  course  of  fascines,  to  consolidate  the  wall.  The  weight 
secured  by  this  filling,  and  by  the  superincumbent  mass  of  sand  and 
soil  which  will  be  above  high  water,  will  be  sufficient  to  prevent  the  brush 
from  being  displaced  by  high  water. 

It  is  believed  that  when  the  present  season's  work  is  completed  the 
cost  of  the  protection  will  average  about  $4  per  linear  foot  (of  wall  and 
teiTace),  and  upon  this  basis  the  cost  of  protecting  24,000  linear  feet, 
the  aggregate  length  of  the  five  banks  named  above,  will  be  about 
$96,0(K).  improvements  in  the  method  of  work,  however,  that  may  be 
discovered  as  it  proceeds,  may  reduce  the  cost  below  this  last  figure, 
but  the  cost  of  each  bank  will  vary,  depending  upon  the  facility  with 
which  material  can  be  obtained.  The  original  estimate  was  mside  eight 
years  ago,  and  contemplated  brush  and  stone  revetment.  But,  leaving 
out  the  matter  of  change  in  prices  of  material  and  labor  during  the 
past  eight  years,  there  was,  at  the  time  the  estimate  was  rendered,  no 
actual  experience  in  the  cost  of  such  revetment  upon  w^hich  to  base  one. 
The  magnitude  of  the  Yellow  Banks  calls,  also,  tor  a  character  of  work 
different  from  ordinary  shore  protection. 

The  sum  of  $30,000  can  be  profitably  expended  upon  these  banks 
during  the  fiscal  year  ending  June  30,  1885. 

Total  amount  expended  to  June  30,  1883,  including  outstanding  lia- 
bilities, is  $13,120.70. 

This  work  is  in  the  collection  district  of  Milwankee,  Wis.  Milwaukee  is  the  near- 
est port  of  entry,  at  which  place  the  revenues  collected  for  the  fiscal  year  ending 
June  30,  1883,  were  | — — . 

For  commercial  statistics,  see  Annual  lieport,  improving  Chippewa 
Kiver,  Wisconsin. 

Money  statement. 

Amount  appropriated  by  act  passed  August  2,  1882 $30, 000  00 

July  1,  1883,  aiiioimt  expended  during  hscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $4, 054  64 

July  1,  18^^^,  outstanding  liabilities 9,066  06 

13, 120  70 

July  1,  1883,  amount  available 16,879  30 

Amount  (estimated)  required  for  coropletion  of  improvement  as  per  revised 

estimate 66, 000  00 

Amount  that  caa  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     30, 000  00 
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X6. 

IMPROVEMENT  OF  SAINT  CROIX   RIVER   BELOW  TAYLOR'S  FALLS,  MIN- 
NESOTA AND  WISCONSIN. 

The  ori«:inal  project  for  the  improvemcDt  of  this  river  was  based  apon 
the  report  of  a  survey  inade  in  1874,  and  contemplated  the  removal 
of  8naj2:ft,  bowlders,  wrecks,  leaning  trees,  and  sand-bars  between  Tay- 
lor's Falls  and  Prescott,  and  the  contraction  of  the  low-water  chan- 
nel between  Taylor's  Falls  and  Stillwater  into  one  of  nearly  uniform 
width  by  means  of  brush  and  stone  jetties,  and  dams  of  same  material 
to  close  island  chutes  and  secondary  channels. 

The  present  project  is  based  upon  the  same  general  method,  but  upon 
an  estimated  cost  of  $60,250,  based  upon  the  results  of  a  survey  made 
in  1879,  which  estimate  (see  letter  of  February  25, 1882,  page  1816  et  seq.j 
Part  II,  Report  of  the  Chief  of  Engineers  1882)  was  increased  to 
$83,450. 

The  estimate  resulting  from  the  survey  made  in  1874  was  much  too 
low,  the  river  during  the  time  of  that  survey  having  been  at  too  high  a 
stage  to  admit  of  all  obstructions  being  seen  or  even  appreciated. 

The  first  appropriation  for  the  improvement  of  the  Saint  Croix  was 
$10,000,  by  act  of  Congress  approved  June  18,  1878. 

At  that  date  the  river  bed  was  a  mass  of  sunken  cribs,  old  piles, 
snags,  bowlders,  and  bars,  and  banks  encumbered  by  leaning  trees. 
The  low-water  channel  had  in  many  places  but  little  more  than  two 
feet  of  water,  and  steamers  and  barges  made  their  way  as  best  they 
could  amongst  the  obstructions. 

Congress,  by  act  passed  August  2, 1882,  appropriated  $30,000  for  con- 
tinuing the  improvement.  Operations  for  the  past  fiscal  year  under 
this  appropriation  were  resumed  with  hired  labor  in  August,  and 
have  progressed  steadily  since,  with  the  exception  of  two  and  a  half 
months  of  interruption  during  the  closing  and  opening  of  navigation. 

Above  Stillwater  the  work  consisted  in  the  construction  of  dams  and 
shore  protection  of  brush  and  stone,  and  in  the  removal  of  obstructions 
from  the  channel,  the  following  points  having  been  worked  upon :  dams 
were  built  at  Sweazie's  Bar,  Tipctm's  Landing,  Kelly's  Slongh,  Con- 
glomerate Rock  Slough,  and  at  Cedar  Bend  and  Boom  Island ;  and  re- 
pairs wore  made  on  dams  at  Boom  Island,  Osceola  Island,  Mile  Island, 
McLeod's  Lake,  Marine  Bar,  and  Kelly's  Slough. 

Six  thousand  one  hundred  and  seventy-five  cubic  yards  of  stone  and 
822  (M)rds  of  brush  were  used  in  the  work,  1,777  linear  feet  of  dams  and 
1,379  linear  feet  of  shore  protection  having  been  built  In  addition 
there  were  removed — 

Snags 87 

Trees    55 

StumpB 258 

Cribs. 6 

Wrect  from  the  channel 1 

Below  Stillwater  but  two  points  required  immediate  attention,  viz, 
Hudson  (or  Willow  River)  Bar  and  Catfish  Bar,  the  latter  7  miles  below 
Hudson.  At  the  first-named  place  a  pile  and  sheet  dam  was  commenced 
during  the  latter  part  of  the  season  of  1882,  its  design  being  two-fold: 
to  cut  off  at  low  water  the  useless  small  channels  which  detract  from 
the  main  channel,  and  also  to  a<;t  as  a  training-dam,  or  sheer,  to  keep 
rafts  off  the  bar.  It  will  be  3,000  feet  long,  of  piles  driven  3  feet  be- 
tween centers,  and  sheeted  on  the  inside  or  channel  side ;  top  of  dam  3 
feet  above  low  water.  This  method  of  construction  is  used  for  economy's 
sake,  as  brush  and  stone  are  difficult  to  get. 
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Three  hundred  and  fifty  piles  have  been  driven  in  this  work. 

At  Catfish  Bar  the  work  so  far  has  consisted  in  straightening  the 
channel  by  catting  through  a  narrow  spit  of  sand  and  gravel  which 
projects  from  the  left  bank  into  the  lake  about  1,400  feet,  or  nearly . 
three-fourths  across  its  width.  The  channel  is  to  be  excavated  to  a 
width  of  400  feet,  the  length  of  excavation  from  125  to  150  feet ;  depth 
at  low  water  to  be  5  feet ;  deep  water  exists  above  and  below  the  spit. 

One  thousand  five  hundred  cubic  yards  of  gravel  were  removed  by 
scraping  last  fall. 

As  Saint  Croix  Lake  is  affected  easily  by  the  stages  of  the  Missis- 
sippi River,  the  work  below  Stillwater  has  been  subject  to  frequent  in- 
terruption. 

A  scraper-boat  was  built  last  fall,  but,  owing  to  the  lateness  of  the 
season,  it  was  used  only  for  a  few  weeks.  It  is  expected  to  do  good 
work  during  the  coming  low  water. 

During  the  past  year  the  natural  condition  of  the  river  has  been  most 
satisfactory  for  boat  navigation ;  a  general  depth  of  3  feet  existing  in 
the  channel  at  low  water  from  Taylor's  Falls  to  Stillwater,  and  4  feet 
from  the  latter  place  to  Prescott,  at  the  mouth  of  the  river.  No  boat 
has  been  delayed  by  low  water,  but  much  interruption  has  been  experi- 
enced irom  running  of  logs  and  operation  of  booms. 

The  work  above  Stillwater  has  been  in  local  charge  of  Capt.  O.  F. 
Knapp,  overseer,  and  that  below  Stillwater  in  local  charge  of  Mr.  Geo. 
H.  Christian,  jr.,  overseer,  and  Capt.  S.  M.  Register.  These  gentlemen 
have  all  performed  their  duties  well. 

The  conflict  between  logging  and  boating  interests  continues.  It  is 
the  general  impression  on  the  river  that  the  executive  branch  of  the 
Government  can  regulate  these  troubles,  but  Congress  alone  has  power 
in  the  matter,  and  to  it  the  people  interested  must  look  for  relief. 

Balance  on  hand  June  30,  1883,  to  be  applied  during  the  coming  sea- 
son in  prosecuting  the  work  already  begun,  $12,674.67. 

The  sum  of  $35,450  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  18S5,  in  completing  the  work  according  to  the  plan 
approved. 

Estimated  coRt  of  improvement  as  amended $83, 450  00 

Anioiint  expended  before  its  adoption 18, 000  00 

Total  amount  expended  to  June  30, 18'!J3  (including  outstanding  liabili  ties) .     53, 325  33 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
that  of  Dulnth,  Minn.,  at  which  place  the  revenue  collected  during  the  fiscal  year 
ending  June  30,  188:^,  amounted  to  |14, 184.03. 

ABSTRACT  OF  APPROPRIATIONS    MADE    FOR    IMPROVING    SAINT    CROIX  RIVER  BELOW 
TAYLOR'S  FALLS,    MINNESOTA  AND  WISCONSIN. 

By  act  approved  June  18, 1878  * :  $10, 000 

By  act  approved  March  3, 1*179  * 8, 000 

By  act  approved  June  14,  IBHOf 10,000 

By  act  approved  March  3,1881 8,000 

By  act  passed  August  2, 1882 30, 000 

Total 66.000 

•Appropriated  before  adoption  of  original  project,  and  the  project  based  upon  the 
report  of  the  survey  of  1879  (wee  report  of  Capt.  Charles  J.  Allen,  January  26,  1880, 
printed  as  House  Ex.  Doc.  No.  40,  Forty -sixth  Congress,  second  session),  and  before  the 
adoption  of  the  existing  project,  cost  ^3,4S0.  Two  thousand  dollars  of  the  appropria- 
tion of  1879  was  used  in  making  survey  of  the  river  from  Taylor's  Falls  to  Prescott 
daring  1879. 

t  About  $300  of  this  amount  was  expended  in  the  improvement  of  the  slough  on  the 
east  side  of  the  river,  known  as  the  canal,  between  Four-mile  Island  and  the  foot  of 
Saint  Croix  Boom. 
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Money  statement 

Jaly  1,  18H2,  amount  available $23  57 

Amount  appropriated  by  act  passed  August  2,  1882 30, 000  00 

30,023  57 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jnly  1,  1H82 $16,150  80 

Julv  1,  18^3,  outstanding  liabilities 1,198  10 

17,34b  90 

July  1,  1883,  amount  available 12,674  67 

Amount  (oHtiniated)  re(|nired  for  completion  of  exinting  project :i5, 4&0  0© 

Amount  that  can  beprotitably  expended  in  fiscal  year  ending  Jnne  30, 1885.  35, 450  00 


COMMERCIAL  STATISTICS. 


PREIGHT  AND   PASSENGERS. 


There  were  three  stoani boats  and  twenty-four  barges  engaged  exclusively  ia  the 
freight  and  pai4sengor  business  during  the  season  of  1hh2. 

There  were  one  hundred  and  eighty-five  round  trips  made  between  Taylor's  Falls 
and  Stillwater  and  one  hundred  round  trips  between  Marine  and  Franeoniaand  Saint 
Paul.  The  Htea'nboats  are  reported  as  having  carried  during  the  season  10,300  pas- 
sengers, 9,27r>,(»(»0  pounds  of  misoellaueons  freight,  7,vS00  cords  wood,  518  head  of  cat- 
tle, 1,278  barrels  of  salt,  6,580  barrels  of  lime,  8,225,487  feet,  B.  M.,  Inmber. 

LUMBER,  LOOS,  RAFTING,  AND  TOWING,  1882. 

There  were  nineteen  regular  steamboats  engaged  in  the  towing  of  logs  and  lumber, 
and  a  total  of  seventy-beven  log  and  lumber  towing  st>eamboats  engaged  in  the  sam^ 
business  on  the  Saint  Croix  and  Mississippi  nvers  together.  Some  of  the  Mississippi 
River  steamboat44  made  occasional  trips  into  the  Saint  Croix  and  are  not  included  in 
the  above  nineteen. 

There  were  130,000,000  feet  of  logs  towed  out  of  the  Saint  Croix  River. 

There  passt^d  through  the  Saint  Croix  Boom  276,575,640  feet  of  logs, 

which  at  $1 1  per  M  feet  would  amount  to |3, 042, 552  04 

Manufactured : 

Lumber,  116,320,590  feet,  B.M.,  at  S13  per  M 1,512,167  CT 

Shingles,  62,408,750  pieces,  at  $2  per  M 124,817  50 

Lath,  32,042,500  number,  at  $1.50  per  M 48,063  75 

Pickets,  200,000  number,  at  $12  per  M 2,400  00 

Total  valuation 4,730,000  96 


Opening  and  closing  of  namgaHan  on  the  Saint  Croix  Biter. 


Yean. 


1883. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869 
1870. 
1871. 
1872. 


Opened. 


April 

April 

April 

April 

Aorfl 

Miirch 

April 

April 

Maroli 

April 


Closed. 


November  20  i 

Vorember  12  I 

November  20  I 

November  25  i 

NovMDber  24 

Kovember  25 

November  13  I 

November  21  • 

November  22 

8  I  November  20 


Yean. 


Opened. 


Closed. 


1878 1  April  5     November 

1874 lAprill5     November  lA 

1875 IApriJ12     November  IB 

1876 AprillS     November  2S 

1877  1  April  8     December  81 

1878 !  April  2  i  November  98 

1878 1  April  4  I  November  17 

1880 1  April  1  i  November  18 

1881 ;  Aprill2     November  14 

1882 ...I  April  3     November  » 
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X7. 
IMPEOVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

No  work  done  during  the  fiscal  year  for  want  of  funds. 

The  project  for  the  improvement  of  the  river  from  its  month  to  South 
Bend  (see  page  364,  Part  I,  Annual  Report  of  the  Chief  of  Engineers 
for  1875)  contemplated  the  construction  of  five  locks  and  dams,  and  re- 
moval of  snags,  &c.,  at  an  estimated  cost  of  $733,868.63.  The  last  appro- 
priation for  this  stream  was  made  by  river  and  harbor  act  approved 
June  18,  1878,  and  consisted  of  $10,000. 

There  has  been  expended,  since  the  commencement  of  work  upon  that 
stream,  the  sum  of  $117,458. 

The  stream  has  no  commere>e  worth  reporting.  No  appropriation  is 
asked  for  the  fiscal  year  ending  June  30,  1885. 

This  work  is  in  the  coUectioa  district  of  Minnesota.  The  nearest  port  of  entry  is 
Daluth.  MinD.,  at  whioh  place  the  revenue  collected  daring  the  Hscal  year  ending 
Jane  30,  186:),  amounts  to  $14,184.03. 

The  commerce  of  the  river,  even  before  the  advent  of  the  railroad 
through  the  Minnesota  Valley,  was  not  large  in  any  one  season,  and 
since  that  time  only  an  occasional  small  ^<  wild''  packet  has  ascended 
the  river. 

In  May,  187(>,  two  steamboats  that  went  up  the  river  during  high 
water  had  to  discharge  their  return  freight  at  Mankato  before  they 
could  return  to  the  Mississippi  River,  owing  to  the  great  number  of 
snags  and  other  obstructions.  With  the  appropriations  by  Congress 
August  14,  1876,  and  June  18j  1878,  however,  a  large  number  of  these 
obstructions  were  removed,  though  perhaps  not  in  sufficient  numbers 
to  make  the  river  an  easy  one  to  navigate  during  periods  of  low  water. 

ABSTRACT   OF  APPROPRIATIONS    MADE  FOR  THE   IMPROVEMENT    OF    THE    MINNESOTA 

RIVER. 

By  act  approved  March  2,  1867 $37,500 

By  act  approved  July  11, 1870 10,000 

^  act  approved  March  3, 1871 10,000 

By  act  approved  Jnne  10, 1872 10, 000 

By  act  approved  March  3,1873 10,000 

By  act  approved  Jnne  23, 1874  • 10,000 

By  act  approved  March  3, 1875 10,000 

By  act  approved  Augnst  14,1876 10,000 

By  act  approved  Jnne  18, 1878 10,000 

Total 117,500 

Amount  (estimated)  required  for  completion  of  existing  project  (see  page  364,  Part 
I,  Animal  Report  of  Chief  of  Engineers  for  1875),  $733,868.63. 

Money  statement. 

Jalyl,  1882,  amount  available $33  00 

July  1, 1883,  amount  available 33  00 

Amonnt  (estimated)  required  for  completion  of  existing  project 733, 868  OS 


•  Used  in  making  survey  of  river. 
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X8. 

IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

The  original  (which  is,  with  slight  modification,  the  existing)  plan  for 
the  improvement  of  this  river  from  Breckinridge  to  the  boundary  line 
between  the  United  States  and  Manitoba,  as  given  in  the  Annual  Beport 
for  the  fiscal  year  ending  June  30, 1881,  was  estimated  to  cost  $145,310.18, 
the  work  to  consist  in  dredging  and  removal  of  obstructions  from  the 
channel.  Like  many  of  the  estimates  of  cost  of  work  rendered  six  or 
eight  years  ago,  this  estimate  has  proven  too  low.  In  a  report  of  De> 
cember  8, 1877,  the  estimates,  based  upon  the  reports  of  1874  and  1875, 
and  information  to  date,  contained  the  following-named  items : 

For  improving  the  rivor  from  Breckenridge  to  Moorhead  for  raff,  and  flat- 
boat  navigation f2*2, 663  98 

For  improving  the  river  from  Moorhead  to  the  head  of  Goose  Rapids 4, 428  00 

For  improving  the  river  from  Goose  Ra]>id8  to  Frog  Point 32, 880  20 

For  improving  the  river  from  Frog  Point  to  boundary  line 85, 3:«  00 

Total 145.310  18 

Further  examination  and  experience  gained  since  the  work  was  com- 
menced have  shown  that  the  quantity  of  excavation  necessary  to  the 
improvement  was  underestimated  in  1877,  especially  upon  the  important 
reaches  of  river  between  Moorhead  and  the  head  of  the  rapids,  and  be- 
tween Frog  Point  and  the  boundary  line. 

Assistant  Davenport,  whose  estimate  is  herewith,  places  the  amount 
of  dredging  necessary  to  complete  the  improvement  as  follows : 

Cubic  yards. 

Breckinridge  to  Moorhead 40, 000 

Moorhead  to  (Joose  River  at  the  head  of  the  rapids 60, 000 

Goose  River  to  Frog  Point 53,887 

Frog  Point  to  the  boundary  line 200,000 

Total :ir)3,Ha7 

Which,  at  an  estimated  cost  of  20  cents  per  cubic  yard,  amonnt-s  to  170,777.40. 

According  to  the  estimate  of  1877,  the  sum  of  $32,310.18  would  have 
been  considered  as  the  amount  necessary  to  complete  the  improvement. 
Adding  to  this  the  funds  available  June  30,  1883,  viz,  $4,504.02,  we 
have  $36,814.20  to  subtract  from  the  above ;  or,  in  other  words,  we  have 
to  add  in  round  numbers  $34,000  to  the  estimate  of  1877,  making  it 
stand  $179,310.18,  instead  of  $145,310.18. 

Congress,  by  act  passed  August  2,  188?,  appropriated  $10,000  for 
continuing  the  improvement.  With  this  appropriation  and  the  balance 
of  funds  available  from  former  appropriations,  the  work  of  dredging 
and  removal  of  obstructions  was  continued  during  the  season  of  1882. 

One  dredge  fleet  operated  between  Moorhead  and  the  head  of  Groose 
Rapids;  another  dredge  fleet  worked  upon  the  Turtle  River  bars  below 
Grand  Forks,  and  the  steam  derrick  and  tenders  removed  a  number  of 
the  worst  bowlders  from  Goose  Rapids. 

The  first-named  fleet  worked  over  17  miles  of  river,  removing  65,197 
cubic  yards  of  material  from  the  channel.  The  second-named  fleet 
worked  over  18  miles  of  river,  removing  47,342  cubic  yards  from  the 
channel. 

The  steam  derrick  worked  over  40  miles  of  river,  viz,  from  Moorhead 
to  at  point  16  miles  below,  and  from  Caledonia  to  Frog  Point,  includ- 
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ing  Gk)08e  Eapids,  removiug  one  hundred  and  thirty-seven  snags,  one 
bandred  and  ninety-eight  stumps,  two  hundred  and  eighty-nine  over- 
banging  trees,  and  321  cubic  yards  of  bowlders  from  the  channel. 

Total  amount  of  material  removed  by  the  dredges  since  the  com- 
mencement of  operations  in  1879,  261,738  cubic  yards. 

The  work  ha«  been  done  by  day  labor.  The  material  dredged,  a  tough, 
leathery  clay,  and  not  liable  to  wash,  was  deposited  systematically  in 
the  bends  at  the  points  of  dredging,  for  the  purpose  of  serving  as 
training- walls  or  dikes,  and  also  to  maintain,  as  far  as  possible,  the  area 
of  discharge  of  the  stream  after  dredging,  the  same  as  before  dredging. 
Careful  examinations  since  1879  have  shown  that  these  walls  or  deposits 
of  clay  have  not  been  affected  to  any  appreciable  extent  by  the  heaviest 
floods. 

From  the  commencement  of  the  dredging  in  1879,  to  date,  the 
dredges  have  worked  over  98  miles  of  river,  affording  for  a  distance 
of  80  miles  below  Moorhead  (Fargo,  Dak.,  opposite),  and  consequently 
above  the  rapids,  an  assured  navigation  with  dredged  channels  not 
less  than  60  to  80  feet  in  width,  and  depth  of  3  feet  at  lowest  water ;  and 
18  miles  of  4-foot  channel  below  Grand  Forks.  Assistant  Davenport, 
in  local  charge  of  the  work,  and  whose  complete  and  interesting  report 
of  season's  operations  1882  is  herewith,  states  : 

The  benefits  of  the  dredged  channel  were  nover  more  apparent  Ihan  daring  the  lat- 
ter part  of  the  season  of  1882.  From  the  15th  of  Angust  until  the  close  of  naviga- 
tion the  discharge  at  Caledonia  was  reduced  to  about  1.500  cubic  feet  per  second,  and 
on  the  undredged  portions  of  the  river  there  was  but  30  inches  on  the  bars,  or  mud 
lami>s,  while  in  the  dredged  channels  there  was  in  no  case  less  than  50  inches. 

About  40,000  cubic  yards  of  material  in  the  channel  just  above  Fargo 
should  be  removed.  This  item  has  assumed  importance  within  the  past 
two  years;  in  fact,  the  improvement  of  the  river  from  Fargo  to  Breck- 
enridge  is  now  of  almost  as  much  importance  as  is  the  improvement 
immediately  below  Moorhead. 

No  river  and  harbor  act  was  passed  by  Congress  last  winter,  the  act 
passed  August  2,  1882,  being  the  last  one. 

There  being,  upon  the  opening  of  navigation  in  1883,  only  a  small 
balance  of  funds  remaining,  it  was  found  necessary,  after  putting  the 
floating  property  in  repair,  to  harbor  it,  for  the  present,  at  Grand  Forks. 

The  sum  of  $30,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1885,  in  furtherance  of  the  plan  of  improvement. 

The  total  amount  expended  to  June  30,  1883,  including  outstanding 
liabilities,  is  $108,495.98. 

The  Red  River  of  the  North  is  in  the  collection  district  of  Minnesota,  with  Saint 
Vincent,  Minn.,  the  port  of  entry.  The  amount  of  duties  collected  at  Pembina,  Dak. , 
and  Saint  Vincent,  Minn.,  during  the  fiscal  year  ending  June  30, 18c^3,  was  $28,993.99. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVING    RED    RIVBR    OF    THB    NORTH^ 

MINNESOTA   AND   DAKOTA. 

By  act  approve<l  August  14, 1876 $10,000 

By  act  approved  June  18,  1878 30,000 

By  act  approved  March  3,  1879 25,000 

By  act  approved  June  14,  1880 20,000 

By  act  approved  March  3,  1881 18,  000 

By  act  pass^  Angnst  2,  1882 10,000 

Total 113,000 

Revised  estimate  of  cost  of  improvement  from  Brecken ridge  to  boundary  line,  not 
including  lock  and  dam  at  Goose  Rapids,  $179,310.18;  remaining  to  be  appropriated, 
$66,310.18. 
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Money  statement 

July  1,  1882,  amount  available $12,137  56 

Amount  approriated  by  act  passed  August  2, 1882 10, 000  00 

22,137  56 
July  1, 1863,  amount  expended  during  trsoal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 17,633  53 

July  1,  1883,  amount  available 4,504  02 

Amount  (estimated)  required  for  completion  of  improvement,  per  revised 

estimate,  t  ot  including  lock  and  dam  at  Goose  Rapids 66, 310  18 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1885.     30,  000  00 


REPORTS   OF   MR.    R.   DAVENPORT,   ASSISTANT  BNOINBER. 
1. 

Engineer  Office,  United  States  Army, 

Saini  Paul,  Minn,,  Janu4iry  1,  1883. 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  Red  River 
of  the  North,  and  the  cost  of  the  work  done  iu  improviufl:  the  same  durinc:  the  season 
of  1882:  1-  »  K 

DREDGE  NUMBER  1. 

Dredge  No.  1  commenced  work  at  Moorhead  on  May  1,  and  aft«r  working  there  for 
a  week  was  moved  down  river  to  Cut  No.  76,  in  section  2,  township  144,  range  49,  where 
the  work  was  discontinued  last  year.  After  arriving  at  that  point  the  work  pro- 
gressed st/eadily  until  21st  of  October,  when  the  dredge  was  taken  to  Moorhead  and 
dismantled  for  the  winter. 

During  the  season  the  dredge  worked  over  17  miles  of  river,  removing  65,197  cubic 
yards  of  clay,  opening  a  channel  80  feet  wide  and  3  feet  deep  at  low  water  thron^out 
that  distance.  The  work  ended  with  the  completion  of  Cut  No.  83,  in  section  13,  town- 
ship 145,  range  49. 

From  May  1  until  June  30  the  scow  derrick  worked  with  the  dredge  rehandling  the 
material  dug  from  the  channel.  After  June  30  the  dredge  worked  alone,  the  material 
excavat<ed  being  conveyed  to  the  training-dams  by  a  3ide-scow,  as  in  former  years. 
The  cost  of  the  work,  including  everythiug  chargeable  to  the  dredge,  pay-roll,  sub- 
sistionce,  fuel,  supplies,  proportion  of  steamboat  expenses,  superintendence,  Am.,  was 
11.4  cents  per  cubic  yard.  Total  number  of  days,  174 ;  working  days,  150;  average 
digging,  4^1  cubic  yards  per  day. 

The  dredge  worked  remarkably  well  during  the  entire  season ;  the  stage  of  wat«r, 
excepting  a  few  days  in  May,  was  favorable,  and  there  were  no  detentions  from  any 
«au8e. 

COST  OF  OPERATING  DREDGE  NUMBER   1. 

Pay-roll,  average  per  day |20  29 

Repairs,  average  per  day 1  40 

Supplies,  average  per  day  (oil,  tallow,  &45.)  1  41 

Outfit,  average  per  day  (replacing  tools,  rope,  4kc.) 1  34 

Fuel,  average  per  day  ($3  per  cord) 4  99 

Steamboat  expenses  and  superintendence 7  47 

Subsistence  per  ration  (average  crew,  ten  men) 50 

Average  daily  expenses,  $42.80;  or  $7,447.20  for  the  season  of  one  hundred  and 
seventy-four  days. 

DREDGE   NUMBER  2. 

Dredge  No.  2,  on  account  of  extreme  high  water,  did  not  commence  work  at  Grand 
Forks  until  June  12;  but  from  that  time  until  October  21,  when  the  work  was  dis- 
oontinued,  excavated  47,342  cubic  yards,  opening  a  channel  80  feet  wide  and  4  feet 
deep  at  low  water,  through  18  miles  of  river. 

The  material  excavated  was  conveyed  to  the  training-dams  by  a  slide-soow.  In 
some  localities  the  width  of  the  river  necessitated  the  rehandling  of  the  clay,  &.e., 
with  the  dipper.  Thirteen  large  snags  were  removed  from  the  channel  below  G^rand 
Forks. 

The  dredge  worked  satisfactorily  during  the  entire  season,  though  the  high  water 
that  continued  on  the  river  below  Grand  Forks  interfered  with  the  work  and  mate- 
rially reduced  the  average  digging. 
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COST  OF  OPSRATINO  DRKDGK  NUMBER  2. 

Pay-roll,  average  pi»r  day |17  89 

Sepain,  average  per  day 1  30 

Snppliee,  average  per  day  (oil,  tallow,  &c. ) 1  8€ 

Outfit,  average  per  day  (replacing  rope,  tools,  A.c. ) .'W 

Fnel,  average  per  day  (f2.15  per  cord) 2  54 

Steamboat  expensea  and  eaperintendence 7  47 

Subsistence,  per  ration,  (average  crew,  ton  men) 63^ 

Average  daily  expense,  $37.51 ;  or  $4,'^77.72  for  the  season  of  one  hundred  and  thirty- 
two  davs. 

Number  of  working  days,  113 ;  average  digging,  419  cubic  yards  per  day;  cost  per 
cubic  yard,  10^  cent«. 

scow   DERRICK. 

The  scow  derrick,  new  this  seusen,  worked  with  dredge  No.  1  until  Juno  30,  and 
was  found  to  be  well  adapted  to  the  work  for  which  it  was  intended,  viz,  conveying 
the  material  excavated  by  the  dredge  to  the  training-dams,  where  the  river  is  too 
wide  for  the  dredge  and  slide-scow.  The  dredge  and  derrick  can  carry  the  material 
58  feet,  and  with  the  addition  of  a  slide-scow  7H  feet.  The  dredge  and  slide-scow  have 
a  reach  of  only  48  feet. 

On  the  Ist  of  July  the  scow  derrick  was  taken  to  Moorhead,  and  the  machinery, 
d^c,  arranged  for  the  removal  of  snags  and  bowlders.  Work  was  resumed  on  July  12, 
and  from  that  time  until  the  10th  of  October  the  boat  worked  over  40  miles  of  river, 
viz,  from  Moorhead  to  a  poinl  16  miles  below,  removing  one  hundred  and  thirty- 
seven  snags,  one  hundred  and  niuety-eigkt  stumps,  and  two  hundred  and  eighty-nine 
overhanging  trees;  and  fr«m  Caledonia  to  Frog  Point  (Goose  Rapids),  24  miles,  re- 
moving 321  cubic  yards  of  bowlders  from  the  channel. 

One  hundred  and  fifty  linear  feet  of  wing-dam  were  built,  with  the  bowlders  re- 
moved. Cost  of  removal'of  snags,  trees,  and  stumps,  $2.16  per  snag,  dec;  cost  of 
removal  of  bowldeis,  $4.79  per  cubic  yard. 

COST  OF  OPERATING  THE   SCOW  DERRICK. 

Pay-roll,  average  per  day $13  18 

Bepaire,  average  per  day 39 

Suppliee,  average  per  day  (dynamite,  oil,  tallow,  &c. ) 2  36 

Outfit,  average  per  day  (replacing  rope,  tools,  ic.) 77 

Fuel,  average  per  day  (per  cord,  $3) • 1  59 

Steamboat  expenses  and  superintendence 7  47 

Subsistence  (per  ration) 62^ 

Average  cost  per  day,  $32.01 ;  average  crew  required,  ten  men  (in  the  cost  of  the 
work  as  given  above,  dredging,  the  removal  of  snags,  bowlders,  &c.,  the  cost  of  su- 
perintendence and  maintaining  the  steamboat  has  been  divided  proportionally  be- 
tween the  dredges  and  soow  derrick).  Working  with  a  dredge,  the  scow  derrick  can 
be  operated  at  the  following  cost : 

Pay-roll,  average  per  day $6  50 

Pnel,  average  per  day  ($3  per  cord) ^  50 

Repairs,  average  per  day 50 

Machinery  supplies,  average  per  day  (oil,  tailow.  Slc.  ) 1  00 

Ontfit,  average  per  day  (replacing  tools,  &c.)..l 1  00 

Steamboat  and  superintendence 7  47 

Total 20  97 

The  new  steamboat  commenced  operations  on  July  1,  and  worked  satifactorily  dur- 
ing the  rest  of  the  season.  The  boat  was  of  great  benefit  in  facilitating  the  direction 
of  the  work,  and  saved  both  time  and  expense  in  towing  the  different  fleets  and  wood 
barges,  and  in  carrying  supplies,  &e.  The  number  of  miles  run  was  3,061,  at  an 
expense  of  €0  cents  per  mile,  or  an  average  cost  of  $16.41  per  day  for  the  season  of 
one  hundred  and  thirteen  days. 

COST  OF  OPERATING  THE  STEAMBOAT. 

Paj'-roU,  average  per  day $9  91 

Machinery  anppllee,  per  mile  mn 01 

Repairs,  per  mile  run OH 

Fuel,  per  mile  run 07^ 

Subsistence,  per  ration  (average  crew,  five) $4| 
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Summary  of  work  d&ne  in  1882. 


Removod  by — 


Before  Jnne  30. 


Cubic  yards. 

DredgeNo.  1 • j  12,8»5 

Dredge  No.  2 i  3,»26 

Total I  16,820 

^  _    \  ^  _     _    _    _ 

Total  cable  yards  removed,  112,539. 


After  June 


Chibic  yard*. 
52,802 
43,417 


96,719 


RemoTod  by— 


I  Snags. 


Trees.  '  Stumps,  i    Bowlders. 


Soow  derrick 1        187  | 

DredgeNo.2 1         13  | 

Total 1        160  i 


280  I 


i  Ouhie  yard*.  I 
198  I  321  I 


Length  of  river 
worked  ovm. 


Mile*. 


108  I 


321 


From  the  commencement  of  the  improvement  in  1879  to  the  close  of  navigation  in 
1882  the  dredges  have  worked  over  98  miles  of  river,  making  80  miles  of  3-foot  low- 
water  channel  ahove  Goose  Rapids,  and  18  miles  of  4-foot  channel  below  Grand  Forks. 

The  benefits  of  the  dredged  channel  were  never  more  apparent  than  daring  the 
latter  part  of  the  season  of  1882.  From  the  15th  of  August  until  the  close  of  naviga- 
tion tlie  discharge  at  Caledonia  was  reduced  to  about  1,500  cubic  feet  per  second,  and 
on  the  nndredged  portions  of  the  river  there  was  about  30  inches  on  the  bars  or  mud 
lumps,  while  in  the  dredged  channels  there  was  in  no  case  less  than  50  inch($s. 

Careful  soundings  taken  during  the  extreme  low  water  also  showed  that  the  dredged 
channels  and  training  dams  were  unaffected,  to  any  appreciable  degree,  even  by  the 
great  floods  of  I881-'ri2. 

The  removal  of  snags,  trees,  stumps,  and  bowlders  has  also  materially  lessened  the 
dangers  of  navigation  on  the  portions  of  the  river  worked  over,  the  removal  of  bowl- 
ders from  the  channel  on  Goose  Rapids  being  particularly  helpful,  not  ouly  in  taking 
away  dangerous  obstructions,  but  also  in  making  all  the  water  on  the  rapids  avail- 
able. 


Very  respectfully,  your  obedient  servant, 


Maj.  Chas.  J.  Allen, 

Corps  of  Engineers  J  U.  S.  A, 


R.  Davenport, 
Assistant  Engine4^'. 


2. 

Saint  Paul,  Minn.,  July  1,  18a3. 

Sir:  The  following  is  respectfully  submitted  in  answer  to  your  order  directing  me 
to  prepare  an  estimate  of  the  cost  of  completing  the  improvement  of  the  Red  River  of 
the  North,  and  your  inquiry  as  to  the  reason  why  an  increase  in  cost,  over  the  amount 
originally  estimated,  is  necessary  : 

The  original  estimate,  not  including  the  lock  and  dam,  was  as  follows  (report  of 
December  8,  1877) : 

From  Breckeundgo  to  Moorhead S22, 663  98 

From  Moorhead  to  Goose  River 4, 428  00 

From  Goose  River  to  Frog  Point 32, 8bO  '20 

From  BYog  Point  to  boundary  line a^>,  338  00 

Total 145.310  18 

The  above  amount,  if  applied  to  dredging  alone,  would  pay  for  the  excavation  of 
290,620  cubic  yards,  at  50  cents  per  cubic  yard,  the  price  estimated  in  1877j  and  which 
was,  I  think,  intended  to  include  the  cost  of  the  plant,  dredges,  &g.,  ne<;e8sary  to  do 
the  work. 

But  though  the  cost  of  the  total  excavation  thus  far,  including  the  oost  of  dredges, 
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Ae.,  has  proved  to  be  about  the  same  as  originally  eetimated,  the  amount  of  excava- 
tion necessary  to  open  the  channel  has  far  exceeded  the  estimate. 

The  deficiencies  in  the  estimated  amount  necessary  for  the  completion  of  the  work 
occurs  between  Moorhead  and  Goose  River  and  between  Frog  Point  and  boundary 
line. 

From  the  beginning  of  the  work  in  1879  it  has  been  necessary  to  dredge  a  channel 
through  all  or  the  principal  bars  from  Moorhead  to  Qoose  River,  and  to  this  date 
214,396  cubic  yards  have  been  removed  and  60,000  cubic  yards  more  will  require  re- 
moval to  continue  a  3-foot  low -water  channel  to  the  latter  point.  The  estimated  cost 
of  this  work  is,  when  completed,  $41,159.50. 

The  original  estimate  on  the  section  of  the  river  above  referred  to  was  $4,428  for 
the  removal  of  snags,  overhanging  trees,  and  mud  lumps,  the  necessity  for  heavy 
channel  dredging  being  evidently  overlooked. 

The  work  mm  Frog  Point  to  the  boundary  line  was  originally  estimated  at  155,000 
cubic  yards.  During  the  season  of  188*2,  47,342  cubic  yards  were  removed,  and  I  am 
satisfied  from  comparison  of  the  work  done,  with  that  remaining  to  be  done,  that  at 
least  200,000  cubic  yards  of  material  must  be  removed  to  complete  that  section  of  the 
river,  an  increase  over  the  original  estimate  of  about  100,000  cubic  yards. 

KSTIMATB  OF  THE  AMOUNT  REQUIRED  TO  COMPLETE  THE  IMPROVEMENT. 

Cnbic  yards. 

Breckenridge  to  Moorhead  (dredging) 40,000 

Moorhead  at  Goose  Rapids  (dredging) 60,000 

Goose  River  to  Frog  Point  (dredging^ 53,887 

Frog  Point  to  boundary  line  (dredging) 200,000 

Total 353,887 

The  above,  at  present  prices  for  labor,  supplies,  wood,  &c.,  can  be  done 

for  20  cents  per  cubic  yard,  or  a  total  of $70, 777  40 

Amount  available  June  30, 1883 $4,504  02 

To  be  appropriated,  based  upon  estimate  of  December  8, 1877.     32, 310  18 

:i6, 814  20 


Additional  amount  over  former  estimate  necessary  to  complete  the  work  .     33, 963  20 
Very  respectfully,  your  obedient  servant. 


Maj.  Cha6.  J.  Allen, 

Corps  of  Engineers,  U.  S,  A, 


R.  Davenport, 

Assietant  Engineer, 


COMMERCIAL  STATISTICS,  RED  RIVER  OF  THE  NORTH,  BETWEEN  BRECKENRIDGE  AND 
THE  BOUNDARY  LINE,  SEASON  OF  1882. 

There  are  at  present  three  steamboat  lines  operating  on  the  river,  employing  four 
steamboats  and  twenty  barges. 

The  following  is  an  accurate  statement  of  the  amount  of  freight  moved  by  the  dif- 
ferent lines  in  1882 : 


Lines,  etc. 


BCTWEEN  MOOBBBAD  AHD  PSMBniA. 

Alsopline • 

fist-boftts  and  rafta 

G-randinline 

Bad  River  Transportation  Company 

BBTWBBH  MOORmEAD  AND  ABBRCROMDIB. 

AlaopUne 

Total 


«*    !c«nednp. 
stream. 


stream. 


Character. 


Pounds.    I    Pouixds. 
17, 273, 390  j    3, 739, 831  i  Merchandise,  wheat,  lamber,  and 

wood. 

7, 066, 666     Merchandise  and  lumber. 

8, 928, 881  !  18,  855, 245  '  Merchandise,  wheat,  and  wood. 
1. 177, 760      7, 800, 000  I  Merchandise,  wheat,  lamber,  and 

wood. 


8, 181, 102  ' 


28],  248  I  Wheat,  merchandise,  and  lumber. 


32,627.799  |  30.675,824  ; 


Of  the  above,  24,009,980  pounds  were  wheat.    The  river  was  open  to  navigation 
two  hundred  and  twelve  days. 
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The  followlDg  comparative  statement  shows  the  increase  in  shipments  of  fireight  bj 
river  since  the  commencement  of  the  improvement : 

WHEAT,  MBRCHAin>ISE,  LUMBER,  AND  WOOD. 

Pounds. 

1H82,  total  freight  carried 63,303,629 

1881,  total  freight  carried 53,114,861 

1880,  total  freight  carried 43,301,515 

1879,  total  freight  carried 35,718,731 

1878  and  1877,  freight  not  given,  but  small  in  comparison  with  that  of  1879. 

An  average  increase  of  over  9,000,000  pounds  per  year;  of  the  above  abont  40  per 
cent,  was  wheat. 

During  the  month  of  July  20,000,000  feet,  B.  M.,  of  IfMwe  saw-logs  were  run  down 
the  river— 8,000,000  fr«m  Ottertail  River,  and  12,000,000  from  Red  Lake.  The  log» 
occupied  the  river  for  abont  three  weeks,  and  dnring  that  time  the  steamboats  were 
compelled  to  lay  up. 

It  is  reported  that  the  parties  owning  the  timber  lands  on  these  rivers  intend  ta 
continue  nmuing  logs  in  the  same  manner  in  the  iiiture,  and  that  the  cut  of  each  year 
hereafter  will  be  largely  increased.  If  this  is  allowed  it  will  cause  the  entire  sns- 
pennion  of  navigation  by  steamboats  for  at  least  one  month  each  season. 

RBD  RIVER  VALLEY— ITS  EXTENT. 

The  extent  of  the  region  known  as  the  Red  River  Valley  is  stated  as  about  225  miles 
east  and  west  by  300  miles  north  and  south.  It  contains  approximately  67,500  square 
miles,  or  43,200,000*  acres  of  land,  over  80  per  cent,  of  which  acreage  comprise  the 
finest  farming  land  for  the  production  of  cereals  and  stock  raisin|r  in  the  world ;  wheat, 
•om,  oats,  rye,  barley,  and  flax  are  raised  in  abundant  quantities  and  with  leas  labor 
than  in  the  older  States  and  Territories. 


Xg. 

CONSTRUCTION   OF  LOCK  AND   DAM  AT   GOOSE   RAPIDS,   ON  THE    RED 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

This  work  was  originally  reported  upon  and  an  estimate  of  its  cost 
submitted  in  December,  1877.  Congress,  by  act  approved  March  3, 
1881,  appropriated  the  sum  of  $20,000  towards  the  work,  and  by  act 
passed  August  2, 1882,  made  another  appropriation  of  $30,000  for  it. 

Examinations  of  the  rapids  were  made  during  the  fall  and  early  part 
of  the  winter  at  several  points  in  order  to  fix  upon  a  locality  at  which 
a  single  lock  and  dam  would  prove  of  most  benefit.  The  sum  of  the  two 
appropriations  is  too  small  in  proportion  to  the  estimated  cost  (which  it 
is  now  apparent  will  not  be  short  of  $250,000)  to  admit  of  the  making  a 
beginning  on  this  work. 

It  is  proposed  to  submit  a  report  in  detail  and  estimate  of  cost  in  time 
for  the  next  Congress.  Should  the  work  be  commenced,  the  sum  of 
$100,000,  in  addition  to  the  sums  already  appropriated,  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30,  1885. 

The  amount  expended  during  the  year  ending  June  30, 1883,  is  $595.24,. 
which  represents  also  the  total  amount  expended  to  June  30, 1883. 

The  Ked  River  of  the  North  ia  wifhiu  the  collection  dintrict  of  Minnesota,  with  Saint 
Vincent  the  port  of  entry.  The  amonnt  of  dnties  coUected  at  Pemhina  and  Saint  Vin- 
cent during  the  fiscal  year  ending  June  30,  1883,  was  $28,993.99. 

For  commercial  statistics  of  the  Red  River  between  boundary  line  and 
Abercrombie,  Dak.,  see  Annual  Report,  for  improvement  of  the  Red 
River  of  the  North,  Minnesota  and  Dakota. 

*  In  the  Auunal  Reports  for  1-81  and  1882  the  number  of  acres  wa**  given  as- 
'<;r)9,200,0()0.     The  amount  should  have  been  stattni  as  43,200,000  acres. 
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ABSTRACT    OF    APPROPRIATIONS    MADE    FOR    CONSTRUCTION    OF    LOCK  AND    DAM  AT 
QOOSB  RAPIDS,   ON  THE   RED   RIVER  OF  TEIE  NORTH,   MINNESOTA  AND   DAKOTA. 

By  act  March  3, 1881 $20,000 

By  act  Augnst  2,  1882 30,000 

Total 50,000 

Money  statement, 

Jaly  1,  1882,  amount  available $20,000  00 

Amount  appropriated  by  act  passed  Angust  2, 1882 30, 000  00 

50, 000  00 
Jaly  1, 1883,  amount  expended  during  fiscal  year,  exolosiye  of  outstanding 
liabilities  July  1,  1882 , 595  24 

July  1,  1883,  amount  available 49,404  75 

Amount  (estimated)  required  for  completion  of  project,  per  revised  esti- 
mate    200,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .  100, 000  00 


X  lo. 


EESERVOIRS  UPON  THE  HEADWATERS  OF  THE  MISSISSIPPI  RIVER  AND 

ITS  TRIBUTARIES. 

The  object  of  the  reservoirs  is  to  collect  surplus  water,  principally 
the  precipitation  of  winter,  spring,  and  early  summer  to  be  syste- 
matically releasee!  so  as  to  benefit  navigation  upon  the  reaches  of  the 
several  streams  below  the  dams  and  also  that  of  the  Mississippi  below 
&i,int  Paul.  Alleviation  of  effects  of  floods,  in  localities  near  the  pro- 
posed reservoirs,  expected  to  obtain  to  some  extent,  but  control  of  ex- 
tended floods  or  freshets  covering  long  reaches  of  river  not  expected. 
In  order  that  navigation  may  be  benefited  upon  the  Mississippi  above 
the  mouth  of  the  Saint  Croix,  upon  the  Saint  Croix,  the  Chippewa,  and 
the  navigable  reaches  of  the  Wisconsin,  the  system  of  dams  proposed 
for  each  must  be  carried  out;  and  no  benefit  of  consequence  to  the 
Mississippi  below  Lake  Pepin  can  be  predicted  unless  the  entire  system 
is  carried  out.  For  discussion  of  the  capacities  of,  and  supply  to,  these 
proposed  reservoirs,  reference  is  made  to  the  several  reports  upon  res- 
ervoir surveys  of  January  15,  1879,  December  12,  1879,  January  15, 
1880,  and  January  16,  1881.  In  addition  to  appropriations  previously 
made,  Congress,  by  act  passed  August  2, 1882,  appropriated  the  sum  of 
$300,000,  for  continuing  operations. 

During  the  fiscal  year  work  has  continued  upon  the  dam  at  Lake 
Winnibigoshish,  and  that  upon  the  Leech  Lake  and  Pokegama  Dams 
commenced. 

The  Winnibigoshish  Dam,  with  lift  of  14  feet  and  to  create  a  reservoir 
of  45,000,000,000  cubic  feet  capacity,  has  been  about  two-thirds  com- 
pleted. 

This  dam  is  to  have  twenty-four  sluices,  each  20  square  feet  in  cross- 
section,  and  a  log-sluice  6  feet  wide.  The  plan  of  embankment,  ap- 
proved by  letter  of  tlie  Chief  of  Engineers,  March  30,  1882,  provides 
for  its  top  being  6  feet  above  the  surface  of  highest  water  in  the  reser- 
voir, width  of  embankment  at  top  to  be  10  feet,  with  two-fold  slopes, 
diaphragm  of  timber,  and  slopes  protected  with  riprap  of  stone.    This 
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plan  of  embankment,  together  with  plan  of  dam,  was  submitted 
consideration  of  a  Board  of  Engineers  reconvened  September  7, 
by  tSpecial  Orders  No.  78,  Headquarters  Corps  of  Engineers,  1882. 
Board  deemed  no  increase  in  strength  necessary. 

The  estimated  cost  of  this  dam,  together  with  the  necessary  d 
to  prevent  flanking,  is  placed  at  $1110,000. 

LEECH  LAKE  DAM. 

This  dam  is  to  consist  of  piles,  timber,  and  gravel  and  clay  filli: 
be  about  3,500  feet  long,  raising  the  level  of  Leech  Lake  4  feet, 
create  a  reservoir  of  22,000,000,000  cubic  feet  capacity.  Work  u 
commenced  in  September,  1882,  and  has  continued  to  date,  most  o: 
piling  having  been  driven  from  the  ice  during  February  and  M 
1883.  By  the  close  of  the  fiscal  year  the  round  piling  had  all 
driven  and  one-third  of  the  sheet-piling  for  the  main  dam,  thus  com 
ing  about  half  of  the  work. 

The  cost  of  this  work  is  placed  at  $80,000. 


DAM  AT   POKEGAMA  FALLS. 


This  work  is  to  consist  of  crib- work,  weighted  with  stone,  and  prov 
with  thirty  sluices,  each  having  20  square  feet  of  cross  section,  in 
tion  to  which  will  be  the  necessary  number  of  log  sluices.    A  w; 
way  over  the  dam  is  also  provided  for.    The  lift  of  dam  to  be  7 
the  resulting  reservoir  to  have  a  capacity  of  3,500,000,000  cubic 
The  cost  is  placed  at  $50,000. 

Owing  to  vexatious  delays  in  obtaining  releases  against  damages 
pected  from  overflow  from  the  construction  of  this  dam,  work  upoi 
was  not  authorized  until  April  26,  1882.     Advertisement  was  made; 
viting  proposals  for  1,009,552  feet,  B.  M.,  of  saw-logs,  to  be  delivere' 
the  boom  above  the  falls  of  Pokegama;  but  one  bid  was  received, 
the  price  being  regarded  as  exorbitant,  it  was  rejected  and  steps  ta 
to  procure  logs  by  purchase  and  by  day  labor;  400,000 feet,  B.  M., 
been  obtained  by  the  close  of  the  fiscal  year,  and  supplies,  tools, 
mill  and  other  machinery  shipped  to  Aitken,  to  be  conveyed  up 
Mississippi  to  the  dam- site.     Transi)ortation  of  freight  has  been  m 
delayed  from  the  obstruction  of  the  river  by  loose  saw-logs. 

The  work  on  all  these  dams  has  been  done  by  day  labor  and  purchi 
of  material  in  open  market. 

Mr.  Charles  Wanzer,  assistant  engineer  in  local  charge,  whose  repoj 
of  operations  up  to  June  1  is  herewith,  and  Messrs.  Albert  Wanzer  ai 
John  Cullen,  in  immediate  charge  at  Wiunibigoshish  and  Leech  lak< 
are  entitled  to  credit  for  energy  and  zeal  displayed  in  carrying  out  tl 
work  intrusted  to  them. 

A  project  for  the  proposed  reservoir  dam  below  the  Vermillion  Rivei 
was  submitted  to  the  Department  in  December,  1882,  the  dam  to  coa 
about  $130,000.  A  large  amount  of  Indian  land  will  be  overflowed  b 
the  operation  of  this  dam,  and  probably  nothing  can  be  done  towar 
its  construction  until  the  damages  can  be  settled  by  the  Department  c 
the  Interior. 

Other  work  consisted  in  working  up  maps,  plans,  and  data,  and 
classifying  and  obtaining  releases  for  lands  liable  to  overflow.     Th 
latter,  a  very  tedious  work,  has  been  in  charge  of  Mr.  C.  McClellan, 
sistant  engineer. 
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It  is  proposed,  with  the  balance  of  funds  from  appropriations  to  date, 
to  push  the  work  on  the  dams  already  commenced  as  vigorously  as  pos- 
sible, and  to  commence  work  upon  the  proposed  dam  below  the  mouth 
o£  the  Vermillion  Eiver  as  soon  as  the  question  of  damage  to  Indian 
laud  can  be  settled.  It  is  expected  that  the  accumulation  of  water  in 
tlie  Winnibigoshish  and  Leech  Lake  reservoirs  will  begin  during  the 
la.tter  part  of  the  coming  autumn. 

In  addition  to  the  usual  meteorological  and  hydrometrical  observa- 
tions, the  three  gangiug-stations  established  on  the  Mississippi  River 
a»l>ove  the  Crow  Wing  liiver,  on  the  Crow  Wing,  just  above  its  junc- 
tion with  the  Mississippi,  and  on  the  Saint  Croix  River,  above  Taylor'si 
Falls,  were  continued  ;  the  latter  until  December,  1882,  the  others  until 
!N"ovember  of  that  year;  when,  a  year's  daily  observations  at  each  hav- 
ing been  obtained,  the  stations  were  discontinued.  This  work  was  under 
immediate  charge  of  Mr.  John  B.  Parkinson,  assistant  engineer,  whose 
interesting  report  of  February  3,  1883,  is  herewith. 

The  observations  at  these  stations  were  for  the  purpose  of  ascertain- 
ing more  closely  than  had  previously  been  ascertained  the  proportion 
of  the  precipitation — rain  and  melted  snow — that  actually  found  its  way 
into  the  streams;  that  is,  the  available  monthly  and  annual  precipitation. 
The  results  ar6  for  one  year,  and  although  the  conditions  affecting  precipi- 
tation and  drainage  may  not  be  the  same  for  any  two  consecutive  years, 
nor  for  a  number  of  years,  a  great  increase  in  knowledge  of  this  propor- 
tion has  been  gained ;  although,  in  order  to  further  meet  questions  of 
riparian  rights  that  may  arise  upon  the  Mississippi,  a  year's  observa- 
tions, at  least,  should  be  made  at  or  below  Pokegiyna  Falls. 

The  necessity  for  these  observations  was  foreseen  at  an  early  stage 
of  the  examinations  and  investigations  begun  in  1878,  as  the  question 
of  a  compensating  reservoir,  or  compensating  reservoirs,  from  which  to 
replace  water  abstracted  from  the  streams  at  certain  seasons,  might  at 
any  time  arise  on  the  part  of  owners  of  water-power  which  had  been 
developed  and  in  actual  use  for  a  number  of  years.  This  matter  of 
compensation,  if  recognized,  will  depend  as  to  adjustment  upon  the 
basis  upon  which  the  power  is  computed;  that  is,  whether  upon  the 
basis  of  a  winter-flow  or  upon  that  of  some  other  stage  of  water.  Ope- 
ration of  the  reservoirs  wholly  in  the  interest  of  navigation  will  not 
probably  at  all  times  meet  the  views  of  mill-owners  or  the  log-driving 
interests.  Experience,  as  the  investigations  have  progressed,  has  made 
this  evident.  It  may  be  questioned,  however,  whether  impounding  water 
iu  reservoirs  300  to  400  miles  from  a  water-power  can  be  objected  to. 

From  a  study  of  the  results  of  the  observations  at  the  three  gauging 
stations,  and  of  those  made  previously,  the  following  is  deduced;  the 
figures  representing  the  available  quantity  of  water  being  tiiken  on  the 
side  of  safety:  that  is,  giving  the  reservoirs  the  disadvantage  of  doubts: 
The  area  or  basin  tributary  to  the  Mississippi  River  above  the  mouth 
of  the  Crow  Wing  is  7,283  square  miles.  The  total  quantity  of  water 
passing  the  station  for  the  year,  November,  1881,  to  November,  1882, 
was,  as  measured,  151,644,239,424  cubic  feet,  corresponding  to  depth  of 
available  precipitation  over  the  entire  basin  of  0.746  foot.  In  this  basin 
are  a  number  of  lakes  whose  areas  aggregate  approximately  803  square 
miles.  If  we  assume  that  the  annual  evaporation  from  these  lakes 
equals  the  total  annual  precipitation  over  their  areas,  that  is,  throw 
the  lake  area  out  entirely,  we  have  6,480  square  miles  which,  reduced 
to  square  feet  and  divided  into  the  total  quantity  of  water,  gives  0.839 
foot,  or  more  than  10  inches  as  the  available  depth  over  the  really  avail- 
able basin. 

5465— E  83 ^92 
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The  precipitation  for  the  year  at  four  of  the  principal  meteorolo^cal 
stations  in  and  near  to  this  basin  was  at — 

Crow  WiDg 33.  OS 

Leech  Lake 27.  84 

Moorhead 31.71 

Duluth 3H,  03 

Total 130.60 

Mean 32.455 

Throwing  out  the  large  items  of  rainfall  at  Moorhead  and  Dulatb, 
as  these  stations  are  not  actually  within  the  ba«in  under  discussion,  and 
taking  the  mean  of  the  precipitation  at  Crow  Wing  and  Leech  Lake  we 
have  30.43  inches^2.52  feet.  Comparing  this  with  available  precipita- 
tion under  the  two  cases,  viz,  water-shed  including  the  lake  area,  and, 
excluding  it,  we  have  the  ratios,  0.296  and  0.333,  respectively. 

The  area  of  water-shed  tributary  to  the  station  on  the  Crow  Wing 
Kiver  is  3,576  square  miles.  The  depth  of  available  precipitation  for 
this  area  was  1.019.  The  lake  area  within  this  basin  is  approximately 
196  square  miles.  Subtracting  this  lake  area  we  have  3,380  square 
miles  and  corresponding  available  depth  1,078  feet.  Ratios,  0.404  and 
0.428,  respectively. 

The  area  of  water-shed  tributary  to  the  station  on  the  Saint  Croix  is 
5,950  square  miles.  The  lake  area  within  the  basin  is  about  170  square 
miles,  \i^hich,  subtracted  from  the  foregoing,  leaves  5,780  square  miles. 
The  average  precipitation  over  the  water-shed  for  the  year  December, 
1881,  to  December,  1882,  is  taken  at  32.68  inches  =2.7  feet.  It  is  un- 
doubtedly larger.  The  depth  of  available  precipitation  over  the  entire 
basin  was  1.365  feet  for  the  area  including  the  lakes,  and  1.395  feet  for 
the  area  excluding  the  lakes.  This  distinction  as  to  ratios  is,  it  may  be 
observed,  of  value  when  portions  only  of  the  basins  come  to  be  oonsid- 
ered.    The  ratios  are  0.499  and  0.513,  respectively. 

It  will  be  seen  that  there  is  a  marked  difiference  in  the  values  of  avail- 
able precipitation  in  each  of  the  three  basins.  The  basin  of  the  Missis- 
sippi above  the  mouth  of  the  Crow  Wing  has,  as  characteristic  features, 
areas  of  swamp  on  a  scale  exceeding  anything  in  the  Crow  Wing  or  Saint 
Croix  basins.  The  slopes  of  the  first  named  are  slight,  the  minor 
streams  tolerably  sluggish,  and  marsh  and  vegetation  abound.  In  the 
Saint  Croix  Basin,  on  the  other  hand,  the  slopes  are  sharp,  streams  gen- 
erally rapid,  and  the  geological  formation  generally  more  favorable  to 
rapid  drainage. 

The  later  observations  could  not  be  extended  to  include  the  sources  of 
i:he  Chippewa  and  Wisconsin  rivers.  Meteorological  observations  taken 
ibr  three  consecutive  years  at  Wausau,  at  the  sources  of  the  Wisconsin 
JBiver,  gave,  as  the  annual  precipitation,  the  following : 

Inchea. 

For  1879 32.48 

For  1880 38.61 

For  1881 47.63 

The  reservoirs  proposed  for  the  Mississippi  above  Saint  Paul  will  fur- 
nish a  quantity  of  water  equivalent  to  5,500  to  6,000  cubic  feet  per  sec- 
ond for  a  period  of  ninety  days.  During  seasons  of  unusual  rainfall  a 
larger  quantity  can  be  calculated  upon.  The  lowest  discharge  of  the 
Mississippi  at  Saint  Paul  during  the  navigation  period  is  about  5,800 
cubic  feet  per  second.  Adding  the  5,500  cubic  feet  we  have  11,300  cubic 
feet  to  pass  Saint  Paul  during  the  time  when,  without  the  increment, 
the  river  would  be  at  its  lowest  stage.  But  this  lowest  discharge,  viz, 
5,800  cubic  feet,  very  seldom  obtains. 
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The  low-water  period  generally  ooverB  part  of  July,  all  of  August, 
part  of  September,  and  all  of  October.  In  the  year  1875  the  average 
discharge  per  second  past  Saint  Paul  was  calculated  as  follows : 

Cubic  feet. 

Tor  July 36,609 

For  August 16,231 

For  September 33,157 

For  October 18,794 

Eighteen  hundred  and  seventy-five  was  an  unusual  river  year,  and 
probably  a  good  one  for  the  storage  of  an  extra  supply  of  water. 

Turning  to  1879  we  have,  as  averaging  past  Saint  Paul,  per  second : 

Cnbic  feet^ 

For  July * 32,983 

For  October 7,040 

It  appears  from  the  foregoing  that  a  steady  drain  upon  the  reservoirs 
of  6,500  cubic  feet  per  second  for  ninety  days  would  probably  never  be 
necessary.    The  quantity  would  vary  as  occasion  demanded. 

As  for  the  river  above  Minneapolis,  the  increment  of  5,500  cubic  feet 
would  render  unnecessary  the  greater  part  of  the  wing-dams,  jetties,  &c., 
projected  in  case  the  thorough  improvement  of  that  part  of  the  river 
were  ever  undertaken. 

For  the  Saint  Croix  River,  the  surplus  water  that  can  be  impounded 
in  reservoirs  will  furnish  (and  this  is  regarded  as  far  below  the  actuality) 
4,000  cubic  feet  per  second  for  ninety  days  to  add  to  the  low- water  dis- 
charge of  2,000  cubic  feet.  With  a  discharge  of  4,000  cubic  feet  per 
second  in  the  navigable  Saint  Croix,  the  needs  of  navigation  are  fully  met. 

The  Chippewa  River  system  will,  it  is  calculated,  furnish  2,800  cubic 
feet  per  second  for  ninety  days  to  add  to  the  low-water  discharge  of 
2,600  to  3,000  cubic  feet.  With  a  discharge  of  4,000  cubic  feet  per  second 
in  the  navigable  portion  of  the  Chippewa,  that  is,  the  portion  from  the 
mouth  to  Ban  Claire,  the  wants  of  navigation  are  met. 

The  Wisconsin  River  system  will,  it  is  calculated,  furnish  2,300  cubic 
feet  per  second  for  a  period  of  ninety  days,  to  add  to  the  l<ow-water  dis- 
charge of  the  stream. 

The  increments  to  the  low-water  discharge  per  second  of  the  Missis- 
sippi from  the  four  systems  would  be: 

Cubic  feet. 

Above  the  j  auction  of  the  Mississippi  and  Saint  Croix  for  ninety  days 5, 500 

Below  the  junction 9,500 

Below  the  month  of  the  Chippewa 12,300 

Below  the  mouth  of  the  Wisconsin 14,600 

The  Chippewa  River  system  will  be  more  difficult  of  construction  and 
operation  than  would  that  of  the  Mississippi,  on  account  of  the  smaller 
capacities  and  greater  number  of  reservoirs  pertaining  to  the  former. 

Should  two  or  more  years  of  minimum  rainfall  occur  in  succession, 
the  reservoir  service  would,  of  course,  be  reduced. 

The  estimated  cost  of  the  proposed  system  of  reservoirs  was  (see 
Appendix  W,  Annual  Report,  1«8I)  $1,809,083.50.  This  sum  does  not 
include  the  cost  of  damages  from  overflow  or  from  outlet  of  water,  items 
that  cannot  be  stated  in  advance  in  the  shape  of  dollars  and  cents,  or 
more  than  approximately  in  acreage. 

The  sum  of  $200,000  is  estimated  as  the  amount  necessary,  in  addition 
to  the  sums  already  appropriated,  for  the  completion  of  the  system  on 
the  Mississippi  River  above  Saint  Paul,  including  the  Pine  and  Gull 
River  reservoirs,  and  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1885. 
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The  estimated  cost  of  the  Pine  River  system  is,  exclasive  of  land 
damages,  &c.,  placed  at  $124,158.09,  as  follows : 

Cross  Lake  Dam  and  Dike $80,158  09 

Damon  the  South  Fork  of  Pine  River 16,000  00 

Dam  at  Norway  Lake 18,000  00 

Dam  at  Mountain  Lake 10,000  03 

The  dams  of  South  Fork,  Norway  Lake,  and  at  Mountain  Lake,  are 
to  create  supplemental  reservoirs  to  hold  what  would  be  a  surplus  sup- 
ply to  the  Cross  Lake  Reservoir.  The  latter  being  the  most  important, 
and  by  far  the  larj^est,  should  be  the  first  one  created. 

The  estimated  cost,  exclusive  of  that  of  damages,  of  the  Gull  Lake 
JReservoir  is  $63,857.37. 

Out  of  the  appropriations  to  date  have  been  paid  the  expense  atteud- 
ant  upon  examinations,  tabulation,  and  investigation  of  lands  liable  to 
be  damaged;  cost  of  obtaining  releases ;  expenses  incurred  in  endeavor- 
ing to  obtain  right  of  way  for  commenceuient  of  work  upon  the  Chip- 
pewa River  system,  1881 ;  and  meteorological  and  hydrometrical  in- 
vestigations. 

Commencement  of  work  at  and  above  the  Falls  of  Pokegama  has  been 
facilitated  by  the  voluntary  waivers  of  claims  by  owners  of  private 
lands  against  damages  from  overflow  or  otherwise  from  the  operations 
of  the  dams,  and  by  the  act  of  the  Minnesota  legislature,  approved 
November  18,  1881,  releasing  the  United  States  from  all  claims  for  dam- 
ages for  overflow  of  State  lands  from  the  construction  and  operation  of 
reservoir  dams. 

A  commission  was  appointed  in  November,  1882,  by  the  Department 
of  the  Interior,  to  revise  the  award  for  damage  to  Indian  lands  made 
by  the  commission  of  1881. 

Owing  to  unforeseen  difficulties  in  obtaining  foundations  for  the 
Winnibigoshish  Dam,  by  which  the  quantities  of  material  had  to  be 
greatly  increased,  and  the  cost  of  cutting  roads,  the  increase  in  prices  ol 
material,  labor,  &c.,  the  work  costs  about  25  per  cent,  more  than  was 
anticipated. 

The  total  amount  expended  to  June  30,  1883  (including  outstanding 
liabilities),  is  $212,881.33. 

Amounts  appropriated  to  date  are  : 

Act  approve<l  June  14,  1880 $75,000 

Act  approved  March  3,  1881 150,000 

Act  passed  August  2, 1882 300,000 

Total 525,000 


Allotment  per  letter  from  ofl8ce  Chief  of  Engineers,  November  9,  1881 $1, 572  15 

Allotment  per  letter  from  office  Chief  of  Engineers,  January  20,  1882 176  00 

Award  to  Indians  for  damages  in  connection  with  the  building  of  Lake 
Winnibigoshish  Dam,  letter  from  office  Chief  of  Engineers,  Novembers, 

1881 8,393  30 

Award  to  Indians  for  damages  in  connection  with  the  building  of  Leech 

Lake  Dam,  letter  from  office  Chief  of  Engineers,  January  20,  1882 7, 073  60 

Allotted  for  meteorological  observations,  borings,  examinations,  &c.,  let- 
ter from  office  of  Chief  of  Engineers,  May  27,  1881 7, 500  00 

Amount  available  June  30, 1883 *312,118  67 

*  It  is  not  known  at  this  writing  whether  the  amounts  awarded  to  Indians  for  dam- 
ages in  connection  with  the  building  of  Lake  Winnibigoshish  Dam  and  Leech  Lake 
Dam  are  to  be  paid  from  the  appropriation  for  reservoirs.  If  so,  then  the  amount  avail- 
able June  30,  1883,  will  be  $296,651.77. 
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Money  state^nent 

July  1,  1882,  amount  available $140,713  05 

Amount  appropriated  by  act  passed  August  2,  1^2 300, .000  00 

440,713  05 
Jnly  1,  1883,  amount  expended  during  fiscal  year,  exclusive 

of  out-standiug  liabili  ies  July  1,  1882 $114,082  76 

July  1,  188:},  outstanding  liabilities 14,511  62 

128,594  38 

Jnly  1,  1883,  amount  available 312,118  67 

Amount  (estimated)  re^^uired  for  completion  of  existing  project 1, 284, 0^3  50 

Amount  tbat  can  be prohtably  expended  in  fiscal yeu rending  June  30, 1885.     200, 000  00 


Abstract  of  proposals  opened  May  10,  1883,  by  Sfaj.  Charles  J.  Allen ^  Corps  of  Engineers^ 
Saint  i'aitly  Minn.^  for  famishing  pine  logs  at  the  site  of  the  reservoir  dam  at  Pokegama 
flails,  on  the  Mississippi  Hirer. 

\Vor  famishing  1,069,552  feet,  B.  Bif.,  white  pine  logn.] 


No.  t  Name  and  residence  of  bidder.  Namee  and  reaidence  of  sureties.        i     f©et  S*5l 


I 

1     T.  B.  Walker,  Minneapolis,  Minn ,  Henry  T.  Wells  and  S.  A.  Harris,  Minne-  $15  00 

apolis,  Min&« 


'Rkmarks. — Informal.  No  seal  of  wax  or  other  adhesive  substance  affixed  to  signatnrrt  of  bidder. 
Same  objection  in  regard  to  signatures  on  bidder's  bond ;  one  witness  to  signature  on  bidder's  bond 
irant4^d;  ^iroponition  as  to  price  is  excessive;  interlineation  in  the  proposal  as  to  prices  not  in  con- 
formity with  specifications.    Bid  rejected. 


REPORT  OF  MR.    CUARLES  WANZER,   ASSISTANT  ENQINEER. 

WiNNiBiGOSiiiSH  Dam,  June  16,  1883. 

Major  :  The  report  of  work  done  on  the  reservoirs  at  the  headwaters  of  the  Missis- 
sippi River  during  the  last  eleven  mouths  is  hereby  respectfully  submitted. 

Operations  have  c>onsisted  in  the  continuance  of  construction  on  Lake  Wiunibigo- 
shish  Dam  and  the  inaugurating  of  work  on  the  Leech  Lake  Dam  and  the  dam  at 
Pokegania  Falls,  on  the  Mississippi  River. 

FIRST. — WINNIBIGOSHISH  DAM. 

The  work  at  this  place  has  consisted  in  pile-driving  for  foundations  and  coffer-dams, 
baildiug  of  barges,  towing  of  logs  across  the  lake,  summer  logging,  sawing  lumber, 
gathering  and  towing  of  stone  for  tilling  of  cribs  and  for  riprap  to  embankment,  cutting 
of  w4)od,  excavating  for  foundations  and  to  obtain  clay,  building  of  clay  puddle-wall 
and  earth  embankment  on  main  dam,  together  with  such  work  as  has  been  necessary 
in  order  to  enable  the  above-enumerated  works  to  progress. 

During  the  season  of  1882,  and  subsequent  to  June  :^0,  the  work  experienced  un- 
avoidable delays,  on  account  of  the  trouble  in  getting  labor  into  this  country.  The 
Indian  labor,  on  which  much  reliance  was  placed,  fell  off  shortly  after  the  beginning 
of  the  fiscal  year,  and  the  time  occupied  in  getting  new  white  labor  to  the  work  was 
considerable.  The  expense  of  transportation  of  laborers  and  teams  was  also  large,  and 
had  to  be  borne  by  the  Government,  as  I  was  unable  to  employ  men  who  were  willing 
to  go  100  miles  through  the  woods  and  over  lakes  to  obtain  work,  unless  their  trans- 
portation was  provided  for.  This  season  the  works  are  better  adverti«<ed  and  known, 
and  the  same  amount  of  trouble  is  not  experienced.  Indian  labor  is  also  thus  far 
proving  much  more  advantageous  than  last  season,  and  if  success  attends  the  efforts 
to  prevent  the  importation  of  whisky  among  them,  I  believe  they  will  continue  to  be 
faithful  laborers.  But  in  any  event,'  it  is  not  calculated  to  rely  too  much  on  Indian 
services.  As  far  as  known  to  me,  the  Indians  have  no  ill  feeling  toward  the  contin- 
uance of  these  works,  but  on  the  contrary,  I  believe  that  the  great  majority  would 
deplore  their  suspension. 
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The  matter  of  obtaiuinff  stone  for  riprap  and  filling  of  cribs  is  getting  to  be  an  ex- 
Iif^nbive  affair.  There  is  bat  a  small  quantity  of  stone  on  the  shores  of  this  lakt*,  &nd 
the  greater  bulk  must  be  obtained  from  Cass  Lake.  This  necessitates  transportation 
and  towing  on  barges  down  a  very  shallow  and  tortuous  river,  and  then  across  the 
lake.  A  stone  camp  wa.s  started  at  Cass  Lake  on  the  12th  of  May,  and  so  far  is  work- 
ing Hatisfactorily ;  but  I  fear  interruption  during  the  months  of  August,  Septemlier, 
and  October,  on' account  of  low  water.  Last  season  on  October  21  I  could  not  get  tlio 
steamboat  up  that  portion  of  the  river  on  account  of  lack  of  depth  of  water. 

The  lack  of  good  mail  facilities  has  also  somewhat  retarded  operations  at  this  place. 
On  September  26,  18d2,  the  absence  of  an  unbroken  stratum  of  clay  under  the  proposed 
timber-sluices  was  discovered,  which  somewhat  changed  the  plans  of  the  foundation, 
and  it  was  not  until  November  3,  lrt82,  that  1  received  your  orders  giving  authority 
to  proceed  under  the  new  plans.  This  delay  brought  us  into  the  winter  weather  l>e- 
fore  actual  driving  of  foundations  could  be  commenced.  On  October  2,  1882,  tiie 
coffer-dam  for  the  timber  work  was  pumped  out,  and  excavating  for  foundations  ^^as 
commenced  next  day.  A  diagram*  showing  the  thickness  of  clay  stratum  at  the  dif^ 
ferent  borings  is  hereto  annexed,  and  on  the  same  diagram  is  indicated  the  sheet-pil- 
ing to  be  driven  to  insure  safety  from  undermining  of  the  timber  work. 

Excavation  in  this  coft*er-dam  continued  until  cold  weather  prevented.  Pile-driv- 
ing in  this  coffer-dam  commenced  November  9,  18d2,  and  stopped  for  the  season  on 
Derember  7,  1882. 

Labor  on  clay  puddle-wall  and  embankment  was  continued  during  the  season  nntil 
prevented  by  the  weather. 

I  found  it  unsafe  to  continue  building  of  puddle-wall  later  than  November  13.  Work 
on  embankment  proper  continued  until  the  29th  of  the  same  month.  Timber  "work 
might  have  been  continued  lat-er,  but  for  the  fact  that  it  was  found  to  be  impractica- 
ble to  properly  fill  in  under  the  floor  of  the  sluices  between  the  caps.  The  material 
used  was  clay,  and  was  so  full  of  frost  and  ice  lumps  that  it  could  not  be  safely  nsed 
as  filling,  on  account  of  subsequent  settlage  leaving  a  direct  channel  for  water  under 
ti-e  entire  structure. 

The  steamer  was  laid  up  for  the  winter  on  October  30,  1882. 

First  snow  came  on  October  17,  1882. 

On  stoppage  of  timber  and  earthwork  a  large  number  of  laborers  were  discharged, 
and  what  were  needed  were  removed  to  Leach  Lake,  to  work  on  that  dam. 

The  work  for  the  winter  at  this  place  consisted  principally  in  hauling  out  and  re- 
pairing the  steamboat,  the  cutting  and  banking  of  niles,  the'hauling  of  supplies,  the 
sawing  of  lumber,  and  cutting  of  cordwood.  The  work  on  the  steamboat  -was 
thoi-ougbly  done. 

The  sawing  of  lumber  was  completed  February  10,  1883,  and  the  mill  waa  immedi- 
ately dismantled,  and  as  soon  as  possible  sent  over  to  Leech  Lake  Dam,  to  do  the 
sawing  for  that  work. 

The  winter  proved  to  be  a  very  cold  one,  and  consequently  all  operations  went 
slowly.  The  thermometer  at  one  time  indicating  50  degrees  below  zero  (January  "i^ 
1863),  and  for  many  days  ranged  at  or  below  40  degrees  oelow  zero. 

On  February  2,  1883,  small-pox  appeared  amoug  the  Indians  at  this  place,  and  all 
of  them  in  the  Government  employ  were  discharged  and  quarantined  against  it.  No 
one  from  the  east  side  of  the  river  was  allowed  to  come  over  to  our  camps,  nor  was 
any  one  allowed  to  mingle  with  any  straggling  body  of  natives.  There  were  twenty- 
six  deaths  among  the  Indians  immediately  bordering  on  our  works.  But  no  case  oc- 
curred among  the  whites  in  our  employ,  nor  were  buildings  or-material  in  any  way- 
infected  by  the  disease.  To  Dr.  James  R.  Walker  much  credit  is  due  for  sound  advice 
in  quarantining  against  the  infection. 

The  work  for  the  season  of  1883  commenced  on  April  1,  and  a  new  importation  of 
white  labor  commenced  arriving  on  tUat  date.  Excavation  for  puddle- wall  founda- 
tion commenced  April  3,  and  the  actual  building  of  clay  puddle  began  on  April  19, 
and  has  since  continued  without  interruption.  Embankment  for  main  dam  com- 
menced on  the  same  date.  The  coffer-dam  for  timber-sluices  was  pumped  out  on  April 
17,  and  was  found  in  perfect  order,  after  being  subjected  to  the  ice  and  frost  of  the 
severe  winter. 

The  last  snow-storm  for  the  season  occurred  on  the  first  day  of  May,  and  the  ice 
went  out  of  the  lakes  on  May  7,  and  navigation  of  the  lake  by  steamboat  was  opened 
on  the  8th.  On  May  12,  1883.  the  stone  camp  on  Cass  Lake  was  started,  and  the 
gathering  and  barging  of  stone  from  that  point  is  now  in  progress. 

Both  pile-drivers  having  worked  during  the  winter  at  Leech  Lake  Dam.  it  was  the 
11th  of  May  before  one  of  them  could  be  transported  by  barge  from  that  place.  Pile- 
driving  for  foundation  in  the  timber  coffer-dam  commenced  May  14,  and  is  now  going 
on  and  will  continue  until  completed. 

It  is  expected  that  by  August  15  next,  all  the  sluices  will  be  built  and  all  the  waste- 

*  Diagram  omitted. 
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^w»y8  and  piers  carried  above  low  water.  As  soon  as  that  is  accomplislied,  the  coffer 
dam  will  be  torn  oat,  and  the  riv^r  tamed  back  into  its  original  channel  andthronslk 
tiie  sluices;  two  drivers  will  then  wurk  at  closing  ap  the  present  channel,  and  tOb& 
building  of  the  final  section  of  earth  embankmeat,  and  puddle-wall  be  commenced,. 
aTid  as  soon  as  this  portion  of  the  work  is  raised  safely  above  the  level  of  the  water, 
tbe  fixates  can  be  shut  down,  and  the  process  of  accamulating  water  in  the  reservoir 
can  be  commenced. 

While  waiting  for  the  timber  work  to  be  raised  to  the  proper  height,  there  will  bo 
a  delay  in  the  building  of  the  embankment,  and  at  that  time,  all  spare  labor  will  b& 
directed  towards  the  building  of  the  necessary  dikes  near  the  Portage,  between  thia 
lake  and  Leech  Lake. 

Below  is  given  the  amonnt  and  cost  of  the  principal  kinds  of  work  done  daring  the 
year,  from  which  it  will  be  seen  that  the  unit  of  cost  is  not  generally  in  excess  of  the 
estimates. 

The  increased  cost  of  this  work  over  the  estimates  is  due  to  the  large  excess  of  work 
found  necessary  to  be  done.  This  is  owing  in  a  great  measure  to  the  amount  of  exca- 
vation  necessary  to  reach  clay  foundation  and  to  remove  porous  and  muck  material. 
TbiH  increases  the  embankment  and  clay  puddle- wall  in  a  corresponding  ratio  and 
» the  increased  depth  of  excavation  demands  much  more  expensive  coffer-damming  than 
vraa  anticipated. 

The  above  work  has  been  under  the  constant  personal  supervision  of  Albert  Wanzer 
as  overseer. 

QUANTITIES  AND   COST. 

The  number  of  men's  rations  furnished  from  the  beginning  of  work  on  the  dam  to 
June  3<),  1883,  will  be  45,345.  First  cost  of  rations,  37.4  cents  per  ration.  Cost,  in- 
cluding transportation,  44.9  cents  per  ration. 

The  noml>er  of  horse  rations  furnished  from  the  begiuninc  of  the  work  to  June  30,. 
1883,  will  be  10,046.  Cost,  not  including  transportation,  5oi  cents  per  horse  ration. 
Cost,  including  transportation,  79  cents  per  horse  ration. 

Number  round  piles  driven  from  June  30,  1882,  to  May  31,  1883,  629 ;  number  sheet- 

5 lies  driven  from  June  30,  1882,  to  May  31, 1883,  2,074 ;  total  number  of  piles  driven, 
,703. 

Total  cost  of  driving,  including  the  building  of  drivers,  repairs,  rations,  superin- 
tendence, and  proportional  cost  of  general  expenses,  |5,294.44.  Cost  per  pile,  $1.96  ; 
cost  per  linear  foot  9  cents. 

Number  feet  lumber  sawed,  B.  M.,  1,252,227  feet.  Cost,  including  piling  of  lumber, 
superintendence,  rations,  &.C.,  $4,368.23 ;  cost  per  thousand  feet,  fi.  M.,  $3.48. 

Namber  bushels  of  charcoal  burned,  953;  cost  $12t).58 ;  cost  per  bushel  for  burning, 
only  13.3  cents. 

Num>»er  of  barges  built  were  five ;  sizes  as  follows :  three  barges  16  by  80  feet ;  one 
barge  20  by  40  feet ;  one  barge  10  by  55  feet.     Total  cost  of  Hyq  barges,  $1,303.18. 

Additional  quarters  and  storehouses  and  repairs,  $618  08. 

Expense,  labor  running  steamboat  from  June  30,  1882,  to  May  31,  1883,  including 
rations,  &c.,  $2,312.96. 

Pumping,  building  frames,  and  bailing  cost  $1,794.67. 

Number  cords  of  wood  cut  and  piled,  1,007  ;  cost,  including  delivery  to  steamboat, 
pumps,  and  pile-drivers,  $3,022.98 ;  cost  per  cord,  $3. 

Number  cubic  yards  of  stone  gathered,  loaded,  and  unloaded,  and  towed  on  barges 
to  the  work,  925;  cost,  including  time  of  steamboat,  $3,050.42 ;  cost  per  yard,  $3.30. 

Number  feet  of  logs  towed  across  the  lake  (16  miles),  591,814  feet,  B.  M. ;  cost,  in- 
cluding steamboat  services,  $676.87;  cost  per  thousand  feet,  B;  M.,  $1.14.4. 

Number  feet,  B.  M.,  of  timber  placed  in  sluices,  91,352 ;  cost,  $861.65 ;  cost  per  thou- 
sand feet,  B.  M.,  19.43. 

Note. — This  consisted  principally  of  capping  under  the  bottom  floor.  The  super- 
structure will  go  together  at  much  less  cost. 

Namber  of  feet,  B.  M.,of  timber  pulled  out  of  the  river  and  piled  at  the  works, 
1,042,000  ;  cost,  $913.40;  cost  per  thousand  feet,  B.  M.,  87.6  cents. 

Number  feet  of  logs,  B.  M.,cut  and  banked  (summer  hauling),  281,031  feet;  cost, 
91,987.95;  cost  per  thousand  feet,  B.  M.,  $7.07  3. 

Number  of  round  piles  cut  and  banked,  514 ;  cost,  including  driving  and  pulling  out 
of  water,  $448.28  ;  cost  per  pile,  87.6  cents. 

Namber  of  tons  of  ice  harvested,  75  ;  cost,  $108.45;  cost  per  ton,  $1.45. 

Transportation  via  Brainerd  and  Leech  Lake ;  number  of  pounds  hauled,  including- 
8,800  pounds  hauled  from  this  place  to  Leech  Lake  Dam,  303,729  pounds. 

Excavation:  Stripping  to  obtain  clay  for  puddle-wall,  8,700  cubic  yards;  cost, 
$2^36 ;  cost  per  cubic  yard,  28  cents. 

Excavation  of  foundations,  29,977  cubic  yards ;  cost,  $9,292.87;  coat  per  cubic  yard,. 
31  cents. 
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EmbankmeDt  in  dam  proper,  and  around  coffer-damsi  33,174  cubic  yards;  co0t« 
$4,976. 10 ;  cost  per  cubic  yam,  15  cents. 

Clay  puddle- wall  built,  4,769  cubic  yards ;  cost,  including  excavating  from  the  pit, 
transportation  and  puddling  in  the  wall,  $4,774.96;  cost  per  cubic  yard  in  the  Trail, 
11.84. 

Number  linear  feet  of  diaphragm  placed,  506 ;  cost,  $759 ;  cost  per  linear  foot,  $1.50. 

Number  linear  feet  of  boom-timber  made  fur  Pokegama  Dam,  3,000  feet;  cost,  in- 
cludiug  boom-cbains  and  driving  to  Pokegama  Dam,  $874.11. 

Note. — To  the  above  items,  in  ascertainiog  the  price  per  unit,  first  cost  per  ration 
of  men  and  teams  is  added,  also  tbe  proper  proportion  of  general  expenses,  inclading 
cook  hire,  superintendence,  blacksmit.hiug,  watchmen,  and  other  incidentals. 

Transportation  is  not  added,  but  is  kept  as  a  separate  item. 

The  amount  of  plant  on  hand  cost  |2'2,4 45.71 ;  the  amount  of  material  on  hand,  io- 
clnding  lumber  purchased,  boat  spikes  and  nails,  line,  &.C.,  $3,432.24. 

SECOND. — LEECH   LAKE  DAM. 

The  work  on  this  dam  was  inaugurated  in  September,  1882,  and  under  the  personal  • 
supervision  of  Mr.  John  Cullen,  assiKtant  engineer. 

The  work  has  consisted  of  building  of  quarters  for  men  and  teams,  the  hauling  of 
supplies  for  both  summer  and  winter  use,  the  cutting,  bankiug,  and  towing  of  logs  to 
the  mill,  the  cutting,  hauling,  and  driving  of  piles  and  sheet  piles,  the  building  and 
operation  of  saw-mill,  the  cutting  of  cord-wood  and  clearing  of  land  for  the  purpose 
of  obtaining  earth  for  embankment,  the  excavation  of  top  surface  of  core  of  dain.. 
the  building  of  the  necessary  bridges  and  roads,  and  the  capping  of  piles. 

The  lumber  for  building  of  the  cook-house,  oftice,  sleeping  quarters,  warehouse, 
and  blacksmith  shop  was  obtained  from  the  mill  at  WiniiibigoBnivHh,  and  the  buildings 
were  erected  in  the  fall  of  1882.     The  erection  of  buildings  was  commenced  October 

9,  1^8'^.     The  balance  of  the  buildings  are  made  of  logs  and  covered  with  a  board 
roof. 

The  principal  amount  of  logs  cut  for  this  work  was  obtained  from  the  north  side  of 
Leech  Ijuke,  about  4  miles  distant  from  the  entrance  to  Leech  Lake  River. 

The  cutting  of  loggiug-roacls  was  conmienced  November  9,  1);^H2.  The  buildings  at 
the  logging  camp  were  completed  December  30,  1882,  and  the  actual  cutting  of  logs 
commenced  January  1,  18H3. 

The  expense  of  obtaining  these  logs  was  more  than  anticipat<^d,  and  the  increased 
cost  was  mostly  due  to  the  great  depth  of  snow  and  extreme  cold  weather. 

A  more  advantageous  location  for  simply  cutting  and  banking  the  logs  might  have 
been  selected,  bnt  after  the  experience  in  towing  across  Winnibigoshish  Lake  during 
18H2  it  was  deemed  better  to  locate  the  camx>s  as  near  to  the  dam  as  i>088ible,  so  as  to 
avoid  the  winds  in  towing  across  the  lake.  These  logs  were  towed  across  the  lake  to 
the  dam  during  the  month  of  May,  and  driven  to  the  mill. 

The  necessary  number  of  piles  was  found  on  the  reservation  near  the  dam-site. 
They  were  hauled  directly  to  the  work. 

The  timber  for  the  foundation  of  the  saw-mill  was  hewn  out  in  the  woods  and 
hauled  to  the  site.  The  mill  is  built  on  a  pile  foundation,  in  the  same  manner  as  was 
done  at  Lake  Winnibigoshish,  and  the  machinery  and  mill  were  brought  here  from 
the  latter  ])lace  after  the  completion  of  its  work  for  that  dam.  The  last  of  the  ma- 
chinery an-ived  at  the  work  on  March  21,  and  the  mill  commenced  sawing  on  April 

10,  1883,  and  has  worked  in  a  very  satisfactory  manner. 

Pile-driving  on  the  dam  proper  commenced*  February  19,  18»3,  and  was  continued 
during  the  winter. 

The  banks  of  the  river  at  this  place  are  about  3,500  feet  apart,  and  a  soft  marsh 
occupies  this  entire  space,  with  the  exception  of  the  river  channel.  This  marsh  is 
in  summer  very  soft  and  wet,  while  during  the  winter  months  it  afforded  a  perfectly 
level  and  advantageous  place  to  drive  piles.  All  the  piles  across  this  marsh  wen 
driven  before  the  frost  was  out  of  the  swamp  in  the  spring. 

The  sheet-piling  for  this  work  is  now  being  driven  across  the  marsh,  the  driver  being 
worked  on  caps  placed  on  the  piles  driven  during  the  winter.  The  sheet-piling  is  , 
driven  at  least  4  feet  into  solid  material,  principally  clay,  the  surface  above  the  clay 
being  a  soft  muck  and  sand.  The  tops  of  the  sheet-piles  are  left  standing  4  feet  above 
the  proposed  flowage  line  in  the  reservoir.  One  driver  only  is  at  present  working  at 
this  place,  but  by  August  1  another  driver  will  be  at  work,  and  by  September  1  next 
it  is  expected  to  have  three  drivers  doing  this  sheet-piling.  The  entire  distance  re- 
quiriuii  sheet-piling,  including  coffer-dam  for  the  timber-sluices,  will  be  something 
over  6,500  linear  feet,  and  all  three  drivei-s  will  be  necessary  to  complete  the  driving 
this  season.  On  account  of  the  extremely  long  distance  that  earth  has  to  be  hauled 
for  the  embankment  portion  of  the  dam,  patent  dump-cars  have  been  purchased,  which 
will  be  worked  on  a  portable  track. 
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Tlie  total  amounts  of  work  done  since  the  commencing  of  this  dam  to  date  are  given 
l>elow,  with  the  cost  per  unit  of  each  class  of  work. 

Number  of  linear  feet  of  bridging  across  river  and  marsh,  along  the  line  of  the 
dAm,  2,210;  cost,  including  rations  \)f  men  and  teams,  $794.43;  cost  per  linear  foot, 
36  cents. 

Number  of  feet,  B.  M.,  of  timber  placed  in  the  work  to  date,  52,801 ;  cost,  $717.99 ; 
cost  per  thousand  feet,  B.  M.,  $13.60. 

Cost  of  building  saw-mill,  including  the  expenses  of  engineer  and  superintendence, 
$1,^^25.20. 

Number  of  feet,  B.  M.,  lumber  sawed,  597,629;  cost,  $1,571.77;  cost  per  thousand 
feet,  B.  M.,  $2.65. 

Number  of  feet,  B.  M.,  of  logs  cut  and  hauled  on  north  side  of  Leech  Lake  during 
the  winter,  1,323,567;  cost,  $6,018;  cost  per  thousand  feet,  B.  liL.  $4.54|. 

Cost  of  towing  the  above  logs  and  driving  to  the  mill,  $793.99;  cost  per  thousand 
feet,  B.  M.,  60  cents. 

Number  of  feet,  B.  M.,  of  logs  cut  near  the  dam-site,  171,943 ;  cost,  $878.69 ;  cost  per 
thousand  feet,  B.  M. ,  $5. 11.  Number  linear  feet  of  round  Norway  piles,  cut  and  hauled 
to  dam,  44,056  ;  cost,  $1,157.53;  cost  per  linear  foot,  2^  cents. 

Number  linear  feet  of  round  piles  already  driven  in  dam,  35,189;  cost  of  driving, 
$3,91«.17;  cost  per  linear  foot,  IH  cents. 

Number  linear  feet  of  sheet-piling  driven  in  dam  15,688=93,136  feet  B.  M. ;  cost  of 
driving,  $1,0,34.49;  cost  per  linear  foot,  6J  cents. 

Number  of  buildings  erected  for  quarters,  office,  stable,  &c.,  10;  cost,  including 
Dails  and  fixtures,  $2,3:^.29. 

Number  acres  cleared,  where  earth  for  embankment  is  to  be  obtained,  4-3fV ;  cost  of 
clearing,  $146.46;  cost  per  acre,  $35.30. 

Number  cords  wood  cut,  390;  cost,  $697.15  ;  cost  per  cord,  $1.79. 
Nnmber  of  tons  of  ice  harvested,  150;  cost,  $182.47 ;  cost  per  ton,  $1.21^. 
Number  cubic  yards  of  excavation  of  marc»h,  for  core  of  embankment,  222 ;  cost, 
$5^>.34 ;  cost  per  cubic  yard,  2'ii  cents. 

Number  bushels  charcoal  burned,  467^;  cost,  including  wood  and  labor,  $175.52; 
cost  per  bushel,  37^  cents. 

General  expenses  to  be  charged  to  dam,  but  not  included  in  above  items,  $2,133.17. 
Superintendence,  not  included  in  cost  of  above  items  of  work,  $1,830. 
In  computing  the  above  units  of  cost,  the  labor  and  the  cost  of  rations  (both  men 
and  teams)  are  included. 

The  work  is  now  progressing  favorably  and  earth  embankment  will  be  commenced 
at  once.  In  inangurating  the  operations  on  this  dam  great  benefit  has  been  derived 
from  the  fact  of  having  had  the  works  at  Lake  Winnibigoshish  already  in  operation, 
thus  affording  a  starting  point  from  which  to  act,  and  the  plant  purchased  for  the 
latter  work  can  be  made  available,  as  has  already  been  done,  in  starting  any  new 
work  in  this  section  of  the  country. 

THIRD. — POKEOAMA   DAM. 

No  actual  construction  has  as  yet  taken  place.  The  Inmber  for  the  buildings  is  now 
being  obtained  and  supplies  and'plant  have  already  been  ordered  for  the  work ;  400,000 
feet,  B.  M.,  of  logs  have  been  purchased  to  be  driven  into  the  boom,  located  above  the 
site  of  the  mill.  Sawing  of  this  lumber  will  commence  as  soon  as  the  saw-mill  is  set 
up,  and  from  that  time  on,  actual  construction  will  proceed  rapidly.  It  was  hoped 
that  the  purchase  of  a  saw-mill  for  this  work  could  be  avoided,  by  using  the  one  at 
present  at  Leech  Lake  Dam.  But  it  was  found  that  the  sawing  at  that  place  could 
not  be  completed  until  too  late  to  be  of  service. 

This  work  is  under  the  superintendence  of  Mr.  J.  B.  Parkinson,  as  overseer. 
Very  respectfully,  your  obedient  servant. 


Maj.  Chas.  J.  Allen, 

Corps  of  Engineers,  U.  S»  A. 


Chas.  Wanzer, 
daeistant  Engineer, 


EXTRACTS  FROM  REPORT  OF  MR.   J.   B.   PARKINSON,    ASSISTANT  ENGINEER. 

Saint  Pacl,  Minn.,  February  23,  1883. 
Sir  :  I  have  the  honor  to  submit  herewith  a  report  on  the  hydrological  and  meteoro- 
logical observations  carried  on  during  the  past  year  at  Crow  Wing,  Minn.,  and  above 
Taylor's  Falls,  Minn.,  together  with  a  summary  of  results  obtained  and  some  miscel- 

lanoua  data  of  interest. 

«  •  «  *  «  «  « 

The  obeerving  stations  selected  were  three  in  number,  the  first  two  being  on  the 
Mississippi  River  at  its  point  of  junction  with  the  Crow  Wing  River,  where  one  sec- 
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tion  was  flelected  abont  1,200  feet  above  the  junction  on  the  Miasiaslppii  and  the  other 
about  1  mile  np  stream  on  the  Crow  Wing.  The  third  station  was  established  on  the 
Saint  Croix  River  about  7  miles  above  Taylor's  Falls,  and  at  the  head  of  a  rapid  ex- 
tending down  the  river  to  the  latter  place. 

The  methods  of  observation  employed  at  each  olT  these  stations  were  identical,  »nd 
were  as  follows:  A  wire  rope  of  the  necessary  length  was  stretched  across  the  river 
after  being  carefully  measured  and  marked  with  tin  tag^  at  intervals  of  25  feet. 

The  observation  was  then  taken  by  sounding  at  each  tag,  measuring  from  the 
nearest  tag  on  each  side  to  the  edge  of  the  water,  and  placing  a  current-meter  at  mid- 
depth  at  each  tag  and  recording  the  velocity. 

The  meter  used  was  a  simple  one  of  Mr.  Frizell's  invention,  and  recorded  by  means 
of  a  small  peg  set  in  the  shaft,  which  in  revolving  was  made  to  slide  up  a  slight 
inclined  surface  and  then  droj)  about  one-tenth  of  an  inch,  the  drop  causing  a  snarp  click 
plainly  audible  at  tho  Hurface,  the  sound  being  transmitt-ed  by  means  of  the  hollow 
brass  rod  to  which  the  meter  was  clamped.  The  method  pursued  was  for  the  observer,, 
with  timer  in  hand,  to  count  one  hundred  revolutions  and  take  the  exact  time.  From 
the  ratings  of  the  meter  already  taken,  and  described  further  on,  a  table  giving  the  ve- 
locity corresponding  to  each  time  of  one  huudred  revolutions  was  constructed.  This 
table  included  each  half  second  within  the  limits  of  possible  observation,  and  the 
number  of  seconds  per  one  hundred  revolutions  being  given,  the  velocity  could  be 
written  down  at  once. 

In  winter,  when  the  river  was  covered  with  ice,  the  manner  of  observing  was 
essentially  tne  same,  except  that  three  observations  were  taken :  one  a  foot  above 
the  bottom,  one  at  mid-depth,  and  one  a  foot  below  the  under  surface  of  the  ice.  The 
thickness  of  the  ice  at  each  station  was  also  measured  daily. 

A  small  shelter-house  on  runners,  with  a  trap-door  in  the  floor  and  a  small  stove, 
was  also  provided,  as  it  was  found  to  be  impracticable  to  take  observations  unprotected 
at  very  low  temperatures,  the  meter  freezing  instantly  on  being  removed  from  the 
water. 

By  means  of  tho  house,  however,  which  could  be  pushed  directly  over  the  holes, 
this  trouble  was  mostly  obviated,  and,  when  occurring,  a  supply  of  hot  water  was 
always  at  hand  to  thaw  the  meter 

^  In  connection  with  the  gaugings,  a  record  of  the  height  of  the  water  was  taken  three 
times  a  day,  as  were  also  the  records  of  precipitation  and  evaporation,  the  latter 
covering  about  seven  of  the  wannc^r  months,  from  April  to  November. 

One  observer  was  employed  at  each  station,  with  such  temporary  help  as  might  be 
necessary  in  any  emergency. 

The  observations  began  at  Crow  Wing  November  3,  1881,  and  on  the  Saint  Croix 
December  6,  1881,  and  were  carried  on  for  one  year. 

Early  in  January,  1882, 1  was  placed  in  charge  of  the  observations,  and  have  contin- 
ued to  have  personal  direction  of  them  since  that  date. 

The  continuity  of  the  observations  during  the  year  has  several  times  been  broken 
by  accidents  to  the  meters,  high  water,  running  ice,  Iocs,  &c.,  but  by  keeping  up  the 
gauge  readings^  and  taking  soundings  when  practicable,  it  was  possible  to  arrive  at 
approximations  for  the  missing  observations,  sufficiently  close  to  the  truth  to  enable 
me  to  say  with  confidence  that  any  errors  arising  from  these  approximations  are  insig- 
nificant in  relation  to  the  final  result:  t.  «.,  the  depth  of  water  over  the  basin,  which 
has  entered  the  river.  The  same  may  be  said  of  quite  a  long  period  during  the  winter 
at  the  Saint  Croix  station,  where  "  mush-ice"  prevented  observations  at  several  points 
in  the  middle  of  the  section,  causing  much  trouble  to  arrive  at  the  real  discharge. 

It  was  found,  however,  that  even  if  that  portion  of  the  section  obstructed  were 
thrown  out  during  the  entire  period  it  would  hardly  be  appreciable  when  measured 
as  depth  over  the  basin.  In  May,  1882,  very  thorough  rating's  of  the  meters  were 
taken,  and  new  tables  constructed  from  them. 

These  tables,  though  differing  somewhat  from  those  employed  during  the  winter, 
were  found  when  applied  to  the  gaugings  during  that  period  to  give  difference  of  not 
more  than  2  or  3  per  cent,  of  the  discharge.  These  differences  were  corrected  in  the 
final  summary,  it  having  been  assumed  that  the  later  ratings  were  more  nearly  cor- 
rect, as  they  wore  taken  under  much  more  favorable  circumstances  and  covered  a 
much  greater  range  of  velocities.  These  two  sets  of  tables  were  constructed  on  dif- 
ferent plans,  the  i«)rmer  assuming  the  effect  of  friction  in  the  meter  to  be  a  constant, 
the  latter  using  it  as  a  variable  deduced  from  actual  observation,  and  exertiapr  a 
much  greater  retarding  inflnenoe  on  the  wheel  during  law  velocities  than  during  high 

ones. 

•  •     -  •  •  •  ft  • 

Before  proceeding  to  give  the  detailed  results  it  may  be  said  that  the  series  of  ob- 
servations taken,  thougn  by  no  means  perfect,  and  though  frequently  interrupted  and 
carried  on  often  under  disadvantages,  are,  as  a  whole,  a  very  valuable  addition  to  the 
hydrological  data  of  the  office. 

One  cause  of  delay  and  trouble  was  the  construction  of  the  meters,  which  in  some 
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pairte  were  hardly  strong  enough  to  stand  the  continuous  strain  of  so  long  a  series  ot 
ol>sei-vations. 

f  Xliese  defects,  however,  are  easily  remedied  and  in  no  way  affect  the  valne  of  the 
me-ter,  which  is,  on  the  whole,  the  simplest  and  most  effective  machine  for  the  pur- 
pose   that  I  know  of.    In  its  present  form  its  use  would  he  restricted,  however,  to 

stnesuns  of  not  much  ereater  depth  or  rapidity  than  those  in  which  it  has  heen  used. 

»  •  »  »  •  •  * 

1*lie  meter  could  easily  he  altered  hy  changing  the  pitch  of  the  hlades  so  as  to  reg- 
ister a  much  higher  velocity. 

•  «•••«* 

ITavinff  thus  g^iven  a  general  review  of  the  progress  of  the  work  and  the  methods 
employed,  we  will  now  pass  to  a  detailed  account  of  the  results  obtained,  which  may 
l>e  conveniently  divided  into  two  sections: 

Kirst.  JSydrological;  embracing  the  record  of  discharge,  and  the  deductions  drawn 
from  them,  together  with  such  phenomena  of  interest  as  were  noted  in  that  connec- 
'tion. 

Second.  Meteorologieal ;  embracing  the  records  of  (1)  Precipitation,  and  (2)  Evapora- 
tion. 

First.  Hydrolooical. 

Under  this  head  we  will  consider — 

(a)  Mississippi  River. 

\h)  Crow  Wing  River. 

(e)  Saint  Croix  River. 

(a)  M\B9%s9ipp%  River, — Below  is  presented  a  summary,  by  months,  of  the  discharges 
in  feet  per  second,  together  with  the  total  quantity  of  water,  and  its  amount  meas- 
ured in  depth  over  the  basin. 

Mississippi  i?irfr,  area  of  basin  7,283  square  miles. 


Manth. 


Chtbie/Mt. 

IToTembeT,*  1881 132,885.82 

ItoceiDber,  1881 108,577.79 

JuiQar7.1882 75,00«.72 

February,  1882 55,896.84 

Jifiuisb,  1882 66,372.28 

April,  1882 197,629.65 

l(l»y.  1882 295,763.57 

Jane,  1882 262,386.68 

July,  1882 238,960.83 

Au^ost,  1882 1  123,452.02 

September,  1882 87,794.04 

October,!  1882 t  111,316.12 


Snm  of  dis- 
chargee per 
second. 


Average 

approximate 

daily 

discbarge 
per  second. 


Sams . 


1,756,141.66 


Moans 146,261.80 


Oubic/ML 
4,700 
8,600 
2,400 
2,000 
2,100 
6,600 
9,500 
8,700 
7,700 
4,000 
2.900 
3,400 


67.500 


4,791 


Total  quantity  of 
water  passing. 


Oultie/eet 

11, 489,  974, 848 

9, 381, 121, 056 

6, 480,  580, 608 

4, 829, 443, 776 

5, 648, 164, 992 

17, 075, 193, 120 

25,  553,  972, 448 

22,670,200,512 

20, 646, 215, 712 

10,  666, 254,  528 

7, 585, 405,  056 

9, 617. 712, 768 


151, 644, 239, 424 


12,637,019.952 


Depth 
over 
basin* 


Feet. 
0.067 
0.045 
0.032 
0.024 
0.028 
0.084 
0.125 
0.112 
0.102 
0.052 
0.037 
0.648 


'  28  days. 


1 33  days. 


An  examination  of  this  table  shows  that  the  total  quantity  of  water  passing  Crow 
Wing  during  the  year,  expressed  in  depth  over  the  basin,  was  0.746  foot,  or  nearly  9 
inches. 

In  this  basin  there  are  an  immense  number  of  lakes,  and  the  evaporation  from  their 
surfaces  is  usually  taken  to  be  at  least  equal  to  the  annual  precipitation.  For  the 
sake  of  comparison  the  area  of  these  lakes  has  been  computed  and  found  to  approxi- 
mately equal  803  square  miles,  or  0. 110  of  the  total  area,  7,2ri3  square  miles.  Subtract- 
ing the  lake  area  from  the  basin  we  have  as  a  remainder  6,480  square  miles.  This 
quantity  reduced  to  square  feet  and  divided  into  the  total  qnantity  of  water  gives 
0.839  foot,  or  over  10  inches,  as  the  depth  over  the  really  available  basin. 

In  order  to  compare  these  figures  with  the  average  precipitation  over  the  basin, 
four  stations  have  been  selected  where  observations  were  taken  during  this  period. 

1.  Crow  Wing,  at  the  southern  boundary. 

2.  Leech  Lake,  near  the  center. 

3.  Moorhead,  about  100  miles  west  of  the  basin. 

4.  Dalnth,  about  50  miles  east  of  the  basin. 

The  two  former  were  under  the  direction  of  this  office,  the  latter  being  stations  of 
the  United  States  Signal  Service. 
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The  following  are  the  records  of  these  stations : 

Incites. 

Crow  Wing 33. 4» 

Leech  Lake 27.  »4 

Moorhead 31.71 

Duluth 38.03 

Total 130.60 

Mean 32.65 

The  mean  of  the  two  stations  within  the  basin.  Crow  Wing  and  Leech  Lake,  ^vroald 
be  30.43  inches;  but  as  there  is  reasoo  to  believe  that  the  observations  at  the  latter 
station  are  not  entirely  reliable  and  that  some  have  been  omitted,  making  the  total 
too  small,  I  have  considered  that  the  mean  of  the  four  stations  would  be  nearer  the 
tnith. 

Assuming  this  to  be  correct,  we  have  the  depths  0.746  and  0.839  foot  to  Gompare 
with  the  total  precipitation,  2.720  feet,  which  give  the  ratios  0.274  and  0.30ej  respeet- 
ively;  or,  the  quantity  of  water  passing  in  the  Mississippi  River  above  its  juuctton 
with  the  Crow  Wing  from  November  3,  ISSU  to  November  3,  18d2,  was  leas  than  one- 
third  the  total  precipitation  duriug  that  period  over  the  basin. 

(b)  Crow  JVing  i^ircr. — These  observations  cover  the  same  period  as  those  in  the 
MissitJbippi,  and  the  summary  is  given  below. 

Crow  Wing  Biver,  area  of  basin  3,576  square  miles. 


Month. 


Average 
I    Snmofdifi-   'approximate 
I  charj^esper  daily 

I      second.      |    discharge 
'  per  second. 


TotAl  quantity  of 


Depth 


water  passing.    ,  y^g^^j^ 


November,*  1881  

December,  1881 

January,  1882 

Febrnarv,  1882 

March,  1882 

April,  1882  

May,  1882 

Jnne,  1882 1      154,244.04 

July,  1882 ,      137,910.14 

August  1882 1        96,345.46 

September,  1882 66,863.38 

October,  1 1882 119.080.11 


Oubie/ut. 
62, 364.  80 
39,  673.  57 
29,  865. 30 
26,  878.  79 
37,698.51  I 
195,616.69  i 
209.866.53 


Cubic  feet.    | 
2.200  I 
1.300  ! 
950  I 
950 
1.200  I 
6,500 
6,800 
5,100  I 
4,400  I 
3,100  j 
2,200 
8,600  ' 


Total ;  1,176,407.32  | 

Means 1       98,033.94  1 


Oubic/€st.        1 
5,388.318,720  , 
3, 427, 796, 448 
2,580,361,920  > 
2.322,327,456  , 
3,257,151,264 
16,901,282.016  I 
18, 132, 468, 192  i 
13.326,685,056 
11,  915, 436, 096  | 
8, 324, 247,  744  ; 
5.  776,  996, 032 
10, 288, 521,  504  ! 


Feet. 
0.054 
O.  €34 
0.027 
0.023 
0.032 
0.170 
0.181 
0.134 
0.120 
0.083 
0.058 
0.103 


t,  300  I    101, 641,  S92, 448  ,      1.  01* 


3,200 


8,470,132,704,      0. 085 


*  28  days. 


1 33  days. 


The  depth  over  the  basin  in  this  case  is  found  to  be  1.019  feet,  or  a  little  over  12 
inches.  The  area  of  the  lakes  within  the  basin  of  the  Crow  Wing  is  about  196  square 
miles.  Subtracting  this  from  the  total  area,  3,576  square  miles,  we  have  remaining 
3,380  square  miles,  which,  divided  into  the  total  quantity  of  water,  gives  a  depth  of 
1.078  feet,  or  a  little  less  than  13  inches. 

In  order  to  arrive  at  the  precipitation  the  three  stations  at  Moorehead,  Leech  Lake, 
and  Crow  Wing  have  been  considered,  with  the  following  result : 

Inches. 

Moorehead 31.71 

Leech  Lake 27.84 

Crow  Wing 33.02 

Total 92.57 

Mean 30.85 

The  depths  of  1.019  feet  and  1.078  feet  compared  with  this  mean  precipitation, 
2.570  feet,  give  the  ratios  0.396  and  0.419,  respectively ;  or,  the  quantity  of  water  passing 
the  Crow  Wing  River  at  its  mouth,  from  No .  ember  3, 1881,  to  November  3, 1882,  was 
about  two-tifths  of  the  precipitation  over  the  basin. 
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(c)  Saint  Croix  JKirer.— Observations  were  carried  on  here  from  December  6, 1881, 
to  December  6, 1882.     The  following  is  the  summary  : 

Saint  Croix  River ^  area  of  hasin  5,950  square  milts. 


Month. 


I      Average  j 

Sam  of  dis-    i  approximate  fr„+«,  «„-«♦»„  «J  Depth 
charges  ner      7daily        i^^^^lj^Si^  1    «^^^ 
second.      '    discharge     '  ^^^^  passing,      ^^^j^ 

I  per  second.  |  I 


December,*  1881.. 

•Tannary,  1882 

¥*ebraary,  1882  ... 

March,  1882 

April,  1882 

May,  1882 

June,  1882   

July,  1882 

August.  1882 

September.  1882  . 

October,  1882 

November,!  1882. 


Means  . 


1                1 

OuUcfeeU 

Oubie/eet 

Cubic  feet. 

Feet 

1        90, 027. 60  1 

3,500 

7,  778.  384,  640 

0.047 

•85,489.3<»l 

2,700 

7,  386,  283, 296  ; 

0  044 

95, 175. 10 

8,400 

8,  223. 128,  640  ■ 

0.060 

126,  885.  59  , 

4,100 

10,  962,  914,  976  | 

0.066 

428,980.84  i 

16, 100 

41,729,544.576  i 

0.251 

487,787.00  . 

15,  700 

42, 144,  796,  800  1 

0.254 

291,  943.  50 

9,700 

25,223,918,400  , 

0. 152 

!      306,660.82  1 

9,900 

26,  495.  494,  848 

0.160 

160,910.53  . 

6,200 

13,  902,  669,  792 

0.084 

113, 489.  60 

3,800 

9,  805,  501, 440  ' 

0.059 

I      194,921.55 

6,300 

16,  841,  221,  920  ; 

0.102 

166,956.85, 

4,800 

14,  425,  071,  840 

0.087 

1  2,603,228,34  | 

85,200 

224,  918,  931. 168  , 

1.356 

1      216,935.69.1 

7,100 

18.743,244,264  ; 

0.113 

*  26  days.  t  36  days. 

The  depth  over  the  basin  in  this  case,  it  will  be  seen,  is  1.356  feet,  or  a  little  over  16 
inches. 

The  area  of  the  lakes  within  the  basin  is  about  170  square  miles,  leaving  5,780 
square  miles  of  available  area. 

This  area  divided  into  the  total  quantity  of  water  gives  1.3d5  feet,  or  a  little  less 
than  17  inches. 

Inches. 

The  precipitation  at  the  observing  station  during  the  year  was 28. 06 

At  Dnluth  during  the  same  period 37. 11 

Total 65.17 

Mean 32.58 

The  depths,  1.356  and  1,395,  compared  with  this  mean  precipitation,  2.715  feet,  give 
the  ratios  0.499  and  0.513,  respectively;  or  the  total  quantity  of  water  passing  the 
Saint  Croix  River  at  a  point  7  miles  above  Taylor's  Falls  from  December  6,  IHttl,  to 
December  6,  1882,  was  about  one-half  the  precipitation  during  that  period  over  the 
entire  biisin. 

A  comparison  of  the  results  obtained  on  these  three  rivers  discloses  quite  a  marked 
difference  in  the  qu.antity  of  water  passing,  and  when  this  is  expressed  in  depth  over 
the  basin  the  Saint  Croix  is  the  greatest  and  the  Mississippi  smallest,  with  the  Crow 
Wing  taking  an  intermediate  place. 

The  following  comparative  table  shows  the  relations  of  the  three  streams  to  each 
other : 


River. 

Sq.  mileg. 

,_  

o 

1 

Sq.  mxUt. 

Batioof  lake  area  to 
total. 

Amount  of  precipi- 
tation 

Water  passing,  ex- 
pressed in  depth, 
over  entire  basin. 

Water  passinc:,  ex- 
pressed in  depth, 
over   basin,    less 
area  of  lakes. 

Katio  of  water  pass- 
ing  to  precipita- 
tion—2d  method. 

Feet 

Feet 

Feet. 

Mississippi 

Crow  Wing 

7,288 

803 

0.110 

2. 720 

0.746 

0.839 

0.274 

0.308 

3,576 

196 

0. 054 

2.570 

1.019 

1.078 

0.396 

0.4J9 

Saint  Croix 

5,950 

170 

0.028 

2.715 

1.356 

1.395 

0.499 

0.513 

The  causes  of  the  great  apparent  loss  on  the  Mississippi  it  is  of  course  impossible  to 
determine  with  certainty,  but  a  careful  examination  of  the  topography  of  the  basins 
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discloses  very  marked  differences,  especially  between  that  of  the  Upper  Missiasippi 
and  that  tributary  to  the  Saint  Croix. 

The  basin  of  the  Upper  Mississippi  has  for  one  of  its  characteristic  features  inunenae 
areas  of  swamp,  on  a  scale  far  exceeding  anythinfi^  in  the  Saint  Croix  Basin. 

The  general  slope  of  the  country  is  very  small,  the  streams  being  sluggish,  with. 
infrequent  rapids. 

From  Leech  Lake  to  Crow  Wine  the  fall  of  the  river  is  about  147  feet  and  the  dis- 
tance by  river  not  far  from  300  miles,  which  would  give  an  average  slope  of  0.49  per 
mile. 

In  the  Saint  Croix  Basin,  on  the  othe^  hand,  the  slope  of  the  country  Is  sharp  and 
the  streams  rapid.  From  Upper  Lake  Saint  Croix  (the  lowest  poiut  of  the  divide 
from  Lake  Superior)  to  the  gauging  station  the  fall  is  about  26:^  fetit  and  the  distance 
about  150  miles,  giving  an  average  slope  of  1.75  feet  per  mile.  From  the  headwaters 
of  the  Kettle  River  (one  of  the  principal  tributaries  ot  the  Saint  Croix)  to  the  gauging 
station  the  fall  is  at  least  500  feet  and  the  distance  about  150  miles,  giving  an  average 
slope  of  3,3:i  feet  per  mile. 

The  former  is  over  three  times  and  the  latter  over  six  times  the  slope  of  the  Upper 
Mississippi.  It  would  seem  from  this  comparison  that  the  conditious  for  detaining 
water  iu  the  basin  and  thus  increasing  the  evaporation  are  much  less  favorable  on  the 
Saiut  Croix  than  ou  the  Mississippi,  and  that  the  teadency  of  the  rains  to  speedily 
seek  the  water  courses  would  be  much  greater. 

It  will  also  be  noted  that  while  on  the  Upper  Mississippi  the  area  of  the  lakes  is  b03 
square  miles  or  11  per  cent,  of  the  area  of  the  basin,  on  the  Saint  Croix  it  is  only  170 
square  miles  or  less  than  3  per  cent,  of  its  area  of  basin. 

What  proportion  of  the  water  may  seek  a  subterranean  outlet  through  the  lower 
strata  is  of  course  entirely  conjectural  with  the  slight  geological  data  at  hand. 

Borings  taken  on  the  Saint  Croix  show  the  formation  to  be  of  a  much  harder  char- 
acter than  on  the  Mississippi.  Gravel,  clay,  and  bowlders  are  frequent.  The  basin  is 
crossed  in  several  places  by  upheaved  dikes  of  trap  or  basalt  similar  to  the  Lake  Supe- 
rior formation,  and  these  dikes,  comins;  as  they  do  from  great  depths,  might  possibly 
offer  a  barrier  to  subterranean  drainage. 

On  the  Upper  Mississippi  no  rock  in  place  is  found  except  the  slieht  outcrop  at  Poke- 
gama  Falls.  All  boriugs  taken  in  that  region  show  sand,  underlaid  by  an  imperfect 
bed  of  clay,  with  sand  below  the  clay  to  an  indefinite  depth.  The  presence  of  large 
wells  flowing  under  great  presHure  on  the  east  side  of  the  Red  River  and  the  compar- 
atively slight  depth  at  which  this  flow  is  reached  might  possibly  indicate  some  subter- 
ranean connection  with  the  Mississippi  Basin;  but,  as  before  remarked,  with  our  prea- 
eut  slight  knowledge  the  whole  subject  must  remain  almost  entirely  a  matter  of 
conjecture. 

The  Crow  Wing  River  lies  between  the  Mississippi  and  the  Saint  Croix,  in  regard 
to  the  percentage  of  precipitation  passing,  and  the  same  may  be  said  of  its  slopes  and 
the  proportion  of  lake  area  included  within  its  boundaries.  The  fall  from  its  extreme 
nortliern  sources,  which  lead  close  to  Lake  Itaska,  cannot  be  less  than  200  feet,  and 
the  distance  about  160  miles,  giving  a  slope  of  1.25  feet  per  mile.  The  area  of  lakes 
is  196  square  miles,  or  about  5  per  cent,  of  the  area  of  the  basin. 

It  will  thus  be  seen  that  while  the  great  discrepancies  in  the  percentages  of  precip- 
itation issuing  from  these  basins  may  not  be  explained  by  the  diflerences  of  slopes 
and  lake  areas,  there  is  at  least  a  very  remarkable  correspondence  between  them,  which 
is  not  unworthy  of  careful  consideration. 

Among  the  phenomena  noted  during  the  year  was  one  of  special  interest  observed 
during  the  early  winter  on  the  Crow  Wing  River. 

This  was  the  apparently  close  relation  between  the  temperature  and  the  mean 
velocity  and  discharge  of  the  stream,  the  stand  of  the  water  being  at  the  same  time 
almost  constant. 

In  the  early  winter  it  was  found  that  each  cold  wave  which  increased  the  thickness 
of  the  ice  about  one-tenth  of  a  foot  at  a  time  was  accompanied  at  first  by  a  great 
falling  off  of  the  discharge,  to  be  followed  by  a  partial  recovery  during  the  next  few- 
days,  the  same  phenomenon  recurring  with  great  regularity  at  each  cold  wave. 

The  recovery  of  discharge  being  in  each  case  only  partial^  the  gradual  tendency 
was  downward  until  the  apparent  minimum  was  reached,  when  there  was  no  appre- 
ciable change  for  several  weeks.  From  December  12  to  January  13  th  i  fall  of  the 
water  was  just  0.03  foot,  and  in  the  interim  the  oscillation  up  or  down  was  less  than 
0.1  foot.  The  discharge  fell  off  from  1,355  cubic  feet  per  second  on  the  former  date  to 
948  cubic  feet  per  second  on  the  latter,  a  decrease  of  407  cubic  feet  per  second,  orabont 
30  per  cent.  Between  these  dates  the  Mississippi  fell  1.1  foot,  showing  that  the  stage 
in  the  Crow  Win^  was  not  fictitious,  as  might  have  been  the  case  had  the  Mississippi 
been  rising.  Dunng  the  months  of  January  and  February  the  discharge  of  the  Crow 
Wing  was  remarkably  constant,  fluctuating  between  1,000  cubic  feet  per  second  and 
900  cubic  feet  per  second,  without  any  apparent  reference  to  the  very  slight  variations 
in  height  of  the  water. 


Digiti 


zed  by  Google 


APPKin}IX  X. 


1471 


The  following  are  the  maximam  and  minimum  disoharges  on  the  three  streams : 
Summary  of  maximum  and  fiiiiiim«m  diicharget. 


RiTer. 


:MiwiMippi 
Opow  wixix 
Saint  Croix. 


Mttxlmniii. 


Quantity 
per  second. 


Ouirie/Mt 

10,887 
10,160 
35,775 


May  28. 
May  13 
May  13. 


Minimum. 


Quantity 
per  aeoond. 


Date. 


Oubic/Mt. 

1,905     February  26. 

891  ,  Ft*bittary23. 

2,  £23  ,  January   25. 


During  the  winter  a  series  of  special  observations  was  taken  at  Crow  Wing,  cover- 
ing a  period  of  forty  days,  to  determine,  if  possible,  the  ratio  of  the  mean  velocity  at 
any  point  to  the  mid-depth  velocity.  The  velocities  were  taken  a  foot  apart  verti- 
cally in  the  deeper  water,  and  one-half  a  foot  apart  in  the  shoaler  water.  Four 
points  were  selected  for  observations  on  the  Mississippi  and  three  on  the  Crow 
WiuR. 

The  mean  of  these  velocities,  when  plotted,  corresponded  very  closely  with  the 
parabola. 

A  diagram  showing  four  of  theso  curves  is  submitted  herewith.  The  work  of  deter- 
mining the  ratio  of  tne  mean  velocity  to  the  mid-depth  velocity  is  not  considered  as 
complete  enough  to  warrant  any  absolute  stateiueut,  though  it  may  be  said  in  gen- 
eral terms  thait  this  ratio  seems  to  be  about  0.90,  and  possibly  less. 

There  is  also  submitted  a  diagram  on  a  reduced  scale  showing  the  method  pursued 
in  constructing  velocity  tables.  The  velocities  are  drawn  as  the  horizontal  co-ordi- 
Dat-es;  the  seconds  of  time  as  the  vertical  co-ordinates.  The  time  of  one  hundred 
revolutions  of  the  meter  being  determined  by  actual  observation  at  different  veloci- 
ties, these  points  are  located  on  the  diagram,  and  a  curve,  as  nearly  regular  as  possi- 
ble, drawn  through  them.  From  this  curve  a  table,  covering  all  the  seconds  within 
the  limits  of  observation,  is  readily  coustructed. 

Second.  Meteorological. 

(l«0  Predpifation. — ^These  observations  were  taken  by  means  of  the  ordinary  rain- 
gauge  with  a  catch-basin  of  ten  times  the  area  of  the  cylinder  in  which  the  water  is 
measared. 

In  winter  the  depth  of  fresh  snow  was  measured  on  a  board,  the  top  of  the  rain- 
^uge  used  to  cut  out  a  cylinder  of  snow,  which,  after  being  melted,  was  measured, 
as  in  the  case  of  rain. 

All  of  these  observations,  both  hydrological  and  meteorological,  were  taken  well 
and  faithfully  by  Mr.  W.  N.  Mack,  at  Crow  Wing,  and  Mr.  O.  B.  Elmar,  on  the  Saint 
Croix.  I  also  wish  to  acknowledge  the  valuable  services  of  Mr.  H.  Pederson,  who 
aince  last  May  has  assisted  me  in  the  long  and  tedious  series  of  calcidations  incident 
to  this  work. 

Very  respectfally,  your  obedient  servant, 

John  B.  Parkinson, 

Assintani  Engineer. 
M^j.  Chas.  J.  Allen, 

Carps  of  Engineers,  JJ,  8,  A. 

Note. — The  diagrams  are  omitted. 


REPORT  OF  A  BOARD  OF  ENGINEER  OFFICERS,  RECONVENED  BY  SPECIAL 
ORDERS  NO.  78,  HEADQUARTERS  CORPS  OF  ENGINEERS,  UNITED  STATES 
ARMY,  AUGUST  U,  1H«2,  TO  CONSIDER  THE  CONSTRUCTION  OF  THE  RES- 
ERVOIR DAM  AT  THE  OUTLET  OF  LAKE  WINNIBIGOSHISH. 

Saint  Paul,  Minn.,  September  8, 1882. 

The  BoaM  of  En^neers  constituted  by  Special  Orders  No.  90,  Head- 
quarters Corpd  of  Engineers,  1880,  reassembled  at  Saint  Paul  on  the 
7tb  of  September,  1882,  in  pursuance  of  Special  Orders  No.  78,  Head- 
quarters Corps  of  Engineers,  1882,  all  the  members  pi'eseut,  Maj.  Alex- 
ander Mackenzie  having  been  detailed  as  a  member  of  the  Board  in  lieu 
of  Maj.  Garret  J.  Lydecker. 

l!he  Board  reconsidered  the  report  made  by  them  in  August,  1880 
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(Aunnal  Report  of  the  Chief  of  Engioeers  for  1881,  Part  II,  page  1763), 
and  has  the  houor  to  submit  the  following  additional  report : 

The  Board  in  1880  was  instructed  to  consider  and  report  on  a  project 
for  a  dam  at  the  outlet  of  Lake  Winnibigoshish,  on  the  Mississippi 
Kiver,  proposed  by  Maj.  C.  J.  Allen.  Major  Allen's  project  consisted 
of  an  earthen  embankment,  with  sluices  through  it  to  control  the  dis- 
charge from  the  reservoir. 

It  was  calculated  that  these  sluices  would  provide  for  the  entire  dis- 
charge of  the  river  at  all  times.  The  Board,  after  careful  consideration, 
concurred  in  Major  Allen's  project,  with  but  two  modifications : 

First.  That  the  cross-section  of  the  embankment  could  be  safely 
reduced ;  and 

Second.  That  the  portion  of  the  dam  containing  the  sluices  should  be 
of  crib  work  on  a  pile  foundation. 

In  forwarding  the  drawings  to  accompany  the  report  of  the  Board, 
the  senior  officer  called  attention  to  the  height  of  the  embankment,  and 
recommended  that  it  be  raised  2  feet. 

In  his  letter  to  the  Chief  of  Engineers,  dated  March  22,  1882,  JVfajor 
Allen,  after  further  investigation  and  study,  recommended  that  the 
cross-sections  and  height  or  the  embankment  and  the  thickness  of  the 
crib-work  be  increased.  Ife  also  recommended  a  reduction  in  the  size 
of  the  sluices,  tor  the  reasons  stated  in  his  letter,  a  copy  of  which  is 
appe!ided  to  this  report. 

Major  Allen's  recommendations  were  approved  by  the  Chief  of  Engi- 
neers, and  the  work  is  now  being  carried  on  in  accordance  therewith. 

A  cross  section*  of  the  embankment  as  now  being  constructed,  with 
some  changes  suggested  by  Major  Allen,  is  submitted  herewith. 

The  main  body  of  the  embankment  is  of  sand ;  its  top  is  6  feet  above 
high  water  in  the  reservoir.  The  width  on  top  is  10  feet.  Both  slopes 
are  1  vertical  to  2  base.  In  the  center  is  a  diaphragm  of  timber  6  inches 
thick  and  a  puddled  wall.  The  slopes  and  top  are  to  be  covereci  by  a 
layer  of  clay  and  gravel  from  1  to  2  feet  thick ;  the  down-stream  slope 
to  be  sodded  ;  the  up-stream  slope  and  top  surface  to  be  paved  T^ith 
stone,  and  the  foot  of  the  slopes  to  be  protected  by  sheet-piling  and  stone* 

The  Board  is  of  the  opinion  that  this  embankment  has  all  necessary 
stability ;  that  it  is  protected  as  thoroughly  as  necessary  from  percola- 
tion and  from  the  destructive  action  of  waves,  rains,  and  other  sources 
of  injury,  and  that,  as  far  as  can  now  be  foreseen,  it  meet^  all  require- 
ments. 

In  reference  to  the  sluices,  the  Board  does  not  think  it  necessary  to 
to  increase  the  thickness  of  the  walls  between  them.  Any  additional 
strength  required  may  be  given  by  means  of  angle-irons.  The  Board 
concurs  in  Major  Allen's  recommendation  that  the  width  of  the  sluices 
be  reduced  from  5  to  4  feet,  as  the  gates  can  be  more  easily  operated, 
but  would  recommend  that  the  total  area  of  the  openings  be  about  the 
same  as  in  the  original  project. 

Respectfully  submitted. 

D.  C.  Houston, 
Lieutenant' Colonel  Engineers^  Brevet  Colonel. 
Henry  M.  Robert, 

Major  Engineers. 
Chas.  J.  Allen, 
Captain  of  Engineers  and  Brevet  Major ^  JJ.  8.  A. 

To  Brig.  Gen.  H.  G.  WRiaHT, 

Chief  of  Engineers,  U.  S.  A. 

*  See  preceding  report  of  M^jor  Allen. 
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]L.£:TT£B    of    captain    CHARLES    J.    ALLEN,    CORPS    OF    ENGINEERS. 

BNaiNBER  Office,  U.  S.  Army, 
Saint  Paulj  Minn.,  March  22,  1882. 
General:  The  timber  for  the  WinDibigoshish  Dam  is  about  all  on 
t^be  groiiud.    The  saw-mill,  pile-driver,  aud  other  machiDerj  will  prob- 
»t>ly  be  in  readiness  by  the  3d  or  4th  of  next  month. 

The  general  plan  of  embankment  and  timber  work  for  this  dam  was 
st^ated  in  the  report  of  a  Board  of  Engineer  Officers,  convened  by  special 
order  of  July  24, 1880.  The  drawings  illustrative  of  the  details  were  for- 
^^^arded  by  the  president  of  the  Board  on  the  21st  of  December. 

Since  that  plan  was  forwarded  fhller  information  as  to  the  locality 
ATid  kind  of  material  has  been  gathered,  and,  from  knowledge  gained  by 
personal  examination  of  the  ground  during  the  past  winter,  I  would  re- 
81>ectfully  urge  some  modifications  of  the  details  of  that  plan.  They  are : 
First.  To  raise  the  embankment  to  a  height  of  6  feet  above  the  sur- 
face of  high  water  in  the  reservoir,  and  to  make  the  top  width  of  em- 
"bankment  10  feet,  and  to  make  the  down-stream  slope  1  on  2  instead  of 
2  on  3. 

The  embankment  must  be  constructed  largely  of  light  sand  containing 
little  or  no  admixture  of  organic  or  loamy  matter;  selected  material  for 
the  core  of  the  embankment  is  not  so  abundant  as  was  at  iirst  thought. 
The  reservoir  is  to  have  a  capacity  of  some  45,000,000,000  cubic  feet, 
and,  although  it  will  seldom  be  entirely  filled,  should  a  break  in  the  em- 
bankment occur,  the  sudden  liberation  of  such  a  volume  of  water  would 
be  attended  with  disaster. 

The  lake  has  a  fetch  from  west  to  east  of  about  10  miles,  and  the  waves 
at  the  east  end  sometimes  rise  to  a  height  of  4  to  5  feet.  Waves  over- 
topping an  embankment,  even  when  it  is  paved,  are  apt  to  produce 
injurious  action. 

The  profile  of  embankment,  as  per  report  of  August  5, 1880,  is  shown 
on  Figure  1  in  full  black  lines.  The  addition  suggested  in  Colonel  Hous- 
ton's letter  of  December  21, 1880,  to  the  Chief  of  Engineers,  is  indicated 
on  the  same  figure  in  dotced  black  lines ;  and  the  increase  that  I  would 
suggest  is  shown  on  the  same  figure  in  broken  lines.  The  increase  in 
quantity  of  earth  embaukment  and  stone,  as  by  the  black  dotted  lines, 
is  about: 

Cabio  yards. 

Earth 1,000 

Stone 140 

The  further  increase,  following  the  broken  lines,  is  about: 

Cubic  yards. 

Earth 12,000 

Stone 700 

The  greater  part  of  the  earth  being  lighter  than  at  first  supposed, 
and  more  easily  handled,  its  cost  in  embankment  will  be  reduced  over 
that  originally  figured.  It  is  thought  that  it  can  be  put  in  for  20  cents 
per  cubic  yard,  selected  material  excepted. 

With  my  letter  of  April  22  last  was  a  tracing  showing  cross-sections 
of  several  existing  reservoir  embankments. 

I  give  below  a  list,  from  my  note-book,  of  cross-sections  of  reservoir 
dams  taken  above  a  line  14  feet  below  high- water  mark.  The  figures 
are  believed  to  be  nearly  if  not  quite  correct.    They  are : 

Square  feet 

Botten  Park  Dam area 1,301 

BaunDam area 51q 

Birmingham  and  Warwick  Dam area 780 

Chestnat  Hin  Dam area l»20o 

DroidLake  Dam area 2,55lj 

5455— B  83 93 
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Sqaare  f«et. 

South  Lake  Dam area 1,094 

Croton  Dam area 2,534 

North  Branch  Dam area 938 

Wooilhull  Dam area 841 

Doe  Park  Dam area 1,234 

Grimwith  Dam area 1,130 

Stubilen  Dam area 1, 1^ 

Barden  Dam area 1,098 

Silsden  Dam area 1,234 

Bombay  Dam area 1,480 

Utley  Diim area I,:i00 

Invercannie  Dam area i?16 

De  Ruyter  Dam area 1,61* 

The  areas  of  cross-section  proposed  for  the  embankment  of  the  Winni- 
bigosbish  Reservoir,  above  the  same  line,  viz,  a  line  14  feet  below  high 
water,  are  (Figure  1) : 

Sqiurefeet 

As  per  report  of  August  5,  1880 68S 

As  per  dotted  black  lines 711 

As  per  brokeo  lines 1,000 

Second.  To  reduce  the  clear  widths  of  the  sluices  from  5  feet  to  4  feet, 
and  to  slightly  increase  the  thickness  of  the  timber  trunk  containing 
the  group  of  sluices.  Figures  2  and  3  below  show,  in  full  black  lines^ 
cross  profile  of  crib-work  through  sluice,  and  plan  of  sluices,  as  given 
in  the  report  of  August  5, 1880.  The  modifications  suggested  are  shown 
in  broken  lines. 

For  the  same  reason  as  in  asking  an  increase  in  cross-section  of  em- 
bankment, I  would  ask  to  be  allowed  to  increase  the  thickness  of  the 
top  portion  of  the  timber  work  from  14  feet  to  16  feet,  and  of  the  ofifoet 
or  partial  apron  below  it  from  10  feet  to  12  feet.  The  additional  quan- 
tity of  material  involved  would  be  about : 

Of  timber,  feet,  B.  M 29,000 

Of  stone,  cubic  yards 3(K) 

As  we  get  the  timber  out  and  saw  it  ourselves,  a  small  increase  in 
the  bill  of  timber  amounts  to  little  or  nothing.  An  increase  in  cross- 
section  would  add  to  the  stability  of  the  structure  as  against  waves,  and 
particularly  against  the  vibratory  motion  that  the  rush  of  water,  under 
a  head  of  14  feet  through  the  sluices,  would  engender 

The  original  plan  provides  for  twenty  sluices  each  5  feet  by  5  feet  in 
the  clear.  It  is  recommended  to  reduce  these  to  5  feet  by  4  feet  (the 
latter  the  horizontal  measurement)  in  order  to  save  material  (oak  and 
iron)  to  some  extent  in  the  construction  of  the  gates,  but  mainly  with  a 
view  to  reducing  the  labor  and  time  in  raising  the  gates.  An  additional 
advantage  would  be  gained,  in  reducing  the  width  of  sluice,  by  adding 
the  foot  thus  taken  off  to  the  thickness  of  the  sluice  wall,  enabling  the 
latter  to  better  sustain  vibration  from  the  rush  of  water. 

Twenty  sluices,  each  5  feet  by  4  feet  in  the  clear,  will  afford  a  water- 
way of  400  square  feet  in  cross-section.  Under  a  head  of  14  feet,  the 
discharge  of  water  would  be  9,000  cubic  feet  per  second,  three  times  as 
much  as  it  is  proposed  to  draw,  at  any  time,  from  the  reservoir.  Under 
a  head  of  1  foot,  the  discharge  would  be  about  2,500  cubic  feet  per  sec- 
ond. By  the  time  the  surftice  of  water  in  the  reservoir  reaches  the  latter 
stage  the  river  below  will  have  about  closed  for  the  season. 

It  is  believed  that  the  total  increase  in  cost,  if  these  modifications  are 
made,  will  not  exceed  $3,500. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 

Captain  of  EngineerM, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 
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Xll. 

SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI,  SAINT 
CROIX,  CHIPPEWA,  AND  WISCONSIN  RIVERS. 

If  the  reservoir  work  now  begun  in  Minnesota  at  the  headwaters  of 
the  Mississippi  Biver  is  to  extend  to  the  Saint  Oroix,  Chippewa,  and 
Wisconsin  rivers,  it  will  be  necessary,  in  order  to  meet  qaestionti  con- 
stantly arising,  as  i^ell  as  to  be  enabled  to  make  closer  estimates  of  cost 
^f  dams,  &c.,  to  continue  hydrological  observations,  to  continue  borings 
at  proposed  dam-sites,  to  recontour  some  of  the  sites,  and  to  work  np  of 
maps,  drawings,  and  estimates.  The  estimated  cost  of  such  examina- 
tions for  one  year  is  $49,000.  There  having  been  no  appropriation  for 
such  work  during  the  past  fiscal  year  nothing  was  done  under  this  liead. 

Money  statement. 

Amount  that  can  be  profitably  expended  in  flBcal  year  ending  June  30, 

1885 $49,000  00 
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IMPROVEMENT    OF    TENNESSEE    AND    CUMBEBLAND    RIVERS,    AND   OF 
RIVERS  IN    EASTERN  TENNESSEE,  GEORGIA,  AND  KENTUCKY. 


JLEPOBT  OF  MAJOR  WILLIAM  B,  KING,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Tennessee  Riyer.  |  10.  Oostenanla  and  Coosawattee  rivers, 

2.  Cumberland  River.  |  Georgia. 


3.  Hiwassee  River. 

4.  French  Broad  River,  Tennessee. 

5.  Clinch  River,  Tennessee. 

6.  Dock  River,  Tennessee. 

7.  Obey's  River,  Tennessee. 

8.  Caney  Fork  River,  Tennessee. 

9.  Coosa  River,  Georgia  and  Alabama. 


11.  Ocmulgee  river,  Georgia. 

12.  Oconee  River,  Georgia. 

13.  Red  River,  Tennessee. 

14.  Little  Tennessee  River,  Tennessee. 

15.  South  Fork  Cumberland  River,  Ken- 

tucky. 


United  States  Bnoinber  Office, 

Chattanooga,  Tenn.,  Avgust  6,  1883. 
OENERAii :  I  have  the  honor  to  submit  herewith  annual  reports  on 
the  works  under  my  charge  for  the  fiscal  year  ending  June  30,  1883. 
Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Major  of  Engineers. 
Chibp  op  Engineers,  U.  S.  A. 


Y  I. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 
I.— ABOVE  CHATTANOOGA. 

From  Chattanooga  to  Knoxville,  a  distance  of  189  miles,  the  Tennes- 
see River  is  navigable  during  the  greater  part  of  the  year,  and  the  object 
of  the  present  plan  of  improvement  was  to  remove  obstructions  and 
deepen  the  channel  at  shoal  places,  so  as  to  secure  a  depth  of  at  least 
3  feet  at  low  water. 

Examinations  made  in  1830  and  in  1872  show  that  by  the  removal  of 
twenty-nine  obstructions  a  channel  could  be  secured  that  would  answer 
all  the  purposes  of  navigation. 

The  obstructions  consist  chiefly  of  reefs  of  rock,  with  occasional  shoals 
of  sand  and  gravel,  and  the  method  of  improvement  consists  in  blasting 
a  channel  through  the  reefs,  and  building  stone  wing-dams  to  contract 
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the  channel  and  cause  it  to  scour  deeper  or  become  deeper  by  the  addi 
tional  volume  of  water  thrown  into  it.    Nearly  all  of  these  obstractions 
have  been  more  or  less  improved ;  many  of  them  entirely  removed  and 
others  reduced  to  secondary  importance  as  obstructions. 

The  regimen  of  this  river  is  practically  permanent,  but  little  change 
having  occurred  in  the  past  fifty  years,  and  as  the  rock  excavatiooA, 
stone,  dams,  &c.,  are  but  little  affected  by  the  elements,  there  being  no 
ice  to  contend  with,  the  improvement  once  made  is  practically  perma- 
nent. Where  any  damage  has  occurred  to  the  dams  it  has  generally 
been  traced  to  causes  that  can  be  avoided  in  future,  or  to  the  wanton 
acts  of  parties  who  made  gaps  in  some  of  the  longer  dams  to  shorten 
the  distance  over  which  they  were  moving  boats. 

The  annual  appropriations  for  several  years  past  have  been  so  small 
that  but  little  work  could  be  done,  and  the  cost  of  what  was  done  has, 
for  the  same  reason,  been  greater  than  it  should  have  been. 

Active  operations  were  begun  at  Little  Eiver  Shoals',  a  few  miles 
below  Knoxville,  soon  after  the  appropriation  of  August  2, 1882,  became 
available,  and  were  continued,  with  a  small  force,  at  these  shoals  and 
"Williams'  Island  Shoals  until  the  funds  were  exhausted  in  January,  1883. 

The  work  at  Little  Eiver  Shoals  was  thought  to  have  been  completed 
in  1881,  but  it  was  discovered  that  the  scouring  of  the  channel  was  not 
progressing  as  it  was  hoped  it  would,  and  considerable  additional  work 
was  done  at  this  place  before  proceeding  to  Williams'  Island  Shoals. 

The  following  are  the  quantities  of  work  done  during  the  working 
season : 

Cable  y«rda. 

Rock  quarried  for  dams 798 

Rock  placed  in  dams 466 

Rock  placed  in  revetment  wall 273 

Old  dams  (8tat«)  removed,  120. 

Earth  stripped  from  quarry 549 

The  work  was  continued  under  the  local  charge  of  Assistant  Engineer 
J.  S.  Crary,  and  wa«  carried  on  by  hired  labor. 

There  are  twelve  steamboats  of  from  50  to  225  tons  capacity  on  this 
river,  and  large  quantities  of  coal,  iron  ore,  grain,  and  miscellaneous 
freight  are  transported  by  them,  in  addition  to  which  a  very  large  and 
increasing  lumber  trade  is  established  on  the  upper  Tennessee  and  its 
tributaries. 

It  is  hoped  that  a  sufficient  appropriation  will  be  made  to  extend  the 
improvement  to  Knoxville,  and  to  still  further  improve  some  of  the 
obstructions  already  partially  removed. 

The  estimated  cost  of  improving  the  Upper  Tennesaee  River,  as  made  in 

I'-Ta  and  1874,  and  modified  in  1877,  was $225,000  00 

Amount  appropriated 215, 500  QO 

Amount  expended 215,212  96 

Money  statement 

July  1,  1882,  amount  available |37  70 

Amount  appropriated  by  act  passed  August  2,  1882 7, 000  00 

7,037  70 
Jnly  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $6,690  98 

Julv  1,  1883,  outstanding  liabilities 59  67 

6,  750  65 

July  1,  188:3,  amount  available 287  05 

Amount  (estimated)  required  for  completion  of  existing  project 9,  500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.      9, 500  00 
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II.— BELOW    CHATTANOOGA. 

At  the  beginning  of  the  fiscal  year  there  were  no  funds  for  this  work, 
l>iit  as  soon  as  the  appropriation  of  August  2,  was  made,  active  opera- 
trions  were  renewed  and  pushed  vigorously  until  about  the  Ist  of  April, 
^wlien  the  funds  were  again  so  nearly  exhausted  that  it  became  neces- 
8B.ry  to  reduce  the  force  at  all  points,  and  employ  the  small  remaining 
force  in  closing  up  such  parts  of  the  work  as  could  be  suspended  with 
least  disadvantage,  and  continuing  on  a  reduced  scale  those  parts  most 
desirable  to  be  forwarded  with  a  view  to  the  ultimate  completion  of 
"fclie  work. 

As  heretofore  the  principal  and  almost  the  entire  work  undertaken 
lias  been  at  the  Muscle  Shoals  obstruction,  which  forms  the  great 
I  carrier  to  navigation  in  this  river.  All  other  obstructions  are  of  minor 
importance  and  their  improvement  can  only  be  fully  utilized  when  the 
Muscle  Shoals  Canal  is  navigable. 

The  following  extracts  from  my  last  annual  report  will  serve  to  recall 
"the  description  and  historical  facts  relative  to  this  improvement. 

This  portion  of  the  Tennessee  River,  from  Chattanooga  to  Paducah,  453  miles  in 
length,  is  now  navigable  excepting  at  the  Muscle  Shoals,  where  about  23  miles  of 
obstrnctioBs  are  in  process  of  removal.  The  completion  of  this  work  will  connect  425 
miles  of  navigable  water  in  the  Tennessee  above  the  Muscle  Shoals,  besides  hundreds 
of  miles  in  its  navigable  tributaries,  with  255  miJes  of  river  below  Muscle  Shoals,  and 
thence  with  the  entire  Mississippi  system. 

As  early  as  1824  Mr.  Calhoun,  then  Secretary  of  War,  mentioned  the  canal  around 
Mnscle  Shoals  as  third  in  rank  among  the  proposed  improveraeuts  of  national  impor- 
tance. In  1828  surveys  were  made  with  a  view  to  bailding  a  canal  around  theMus< 
ele  Shoals,  and  Congress  donated  400,000  acres  of  laud  to  the  State  of  Alabama  for 
building  it,  but  the  canal  was  never  properly  completed  and  went  into  disuse  soon 
after  it  was  opened. 

Id  1867  an  examination  of  the  river  from  Chattanooga  to  Paducah  was  made,  and 
-in  1872  an  Instrumeotal  sui*vey  of  the  Mnscle  Shoals  was  completed,  upon  which  the 
preeent  project  for  the  improvement  was  baned;  modified,  however,  by  a  resurvey  of 
the  Elk  River  Division  in  1877. 

The  existing  project  consists  in  enlarj^ing  and  rebuilding  the  old  canal,  14^  miles 
long  around  Big  Muscle  Shoals;  extending  the  improvement  around  the  Elk  River 
Shoals,  about  8  miles,  and  Little  Mnscle  Shoals  5  miles  long;  and  in  removing  a  num- 
ber of  minor  obstructions  in  the  navigable  portions  of  the  river,  both  above  and  be- 
low these  great  obstructions.  For  this  purpose  the  estimates  were  $4,133,000,  and 
with  annual  appropriations  of  even  one-half  of  the  amountH  of  the  estimates  the  river 
would  now  be  navigable,  and  the  commerce  of  North  Alabama  and  East  Tennessee 
wonld  be  joined  to  that  of  the  Mississippi  Valley. 

The  appropriations  have,  however,  been  less  than  one-third'  of  what  could  have 
been  profitably  expended,  and  the  period  of  completion  has  consequently  been  delayed 
for  several  years. 

The  entire  chain  of  obstructions,  from  deep  water  at  Florence  to 
deep  water  near  Brown's  Ferry,  is  36  miles  long,  of  which  8  miles  re- 
quire no  improvement,  and  of  the  balance  16  miles  are  overcome  by 
canal  alongside  the  river,  and  12  miles  have  been  improved  by  building 
wing-dams  and  heavy  retaining  dams  of  stone,  and  by  blasting  a  chan- 
nel from  the  solid  rock  in  the  river  bed. 

This  last  operation  which  is  practically  completed,  was  done  by  means 
of  temporary  dams,  which  were  so  located  as  to  divert  the  river  from 
the  channel  to  be  worked  in,  and  by  coffer-dams  which  inclosed  suc- 
cessive portions  of  the  river  bed,  so  that  they  could  be  pumped  out,  and 
the  rock  thus  exposed  was  blasted  out  with  nearly  the  same  facility  as 
if  it  had  been  on  dry  land.  In  this  manner  about  2^  miles  of  channel 
were  blasted  out,  involving  the  removal  of  over  100,000  cubic  yards  of 
rock,  the  improved  channel  thus  formed  being  smooth  and  uniibrm  in 
section,  110  to  120  feet  wide  and  3  feet  deep  at  extreme  low  water.    This 
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work  required  over  4,500  linear  feet  of  temporary  dam  and  14,000  feet 
of  coffer  da  m . 

The  permanent  stone  dams  completed  aggregate  about  3  miles  in 
length,  and  contain  over  80,000  cubic  yards  of  stone.  With  some 
extensions  and  additions  to  these  which  can  be  made  at  almost  any 
stage  of  the  river,  but  which  will  not  be  absolutely  needed  excepting 
during  the  low-water  season,  the  12  miles  of  open  channel  improvement 
will  be  completed. 

The  16  miles  of  canal  is  also  well  advanced  towards  completion,  and 
was  never  in  better  condition  for  rapid  and  economical  work  than  at 
present  if  funds  were  available. 

The  canal  consists  of  14J  miles  of  old  canal,  which  is  being  rebuilt^ 
and  IJ  miles  of  new  canal  on  the  Elk  River  division.  The  latter  re- 
quires two  locks,  one  having  a  12-foot  lift  and  the  other  from  5  to  10 
feet  according  to  stage  of  water  in  the  river.  One  of  the  foundation 
pits  has  been  excavated  and  about  one-^seventh  of  the  canal  trunk 
excavation  has  been  completed.  The  stone  for  one  lock  and  about  one- 
half  of  that  for  the  other  has  been  quarried  and  cut,  a  large  portion  of 
which  liad  to  be  i>rocured  on  the  Memphis  and  Charleston  Railroad, 
about  6  miles  west  of  Decatur.  Twenty-five  acres  of  heavy  timber 
have  been  cleared  from  the  land  upon  which  the  canal  is  located,  and 
several  acres  of  drift  wood,  including  snags,  saw-logs,  &c.,  have  been 
removed  from  that  part  of  the  river  to  be  used  as  a  boating  channel. 

On  the  old  canal  work  is  still  further  advanced.  The  entire  length  of 
the  canal  has  been  cleared  of  the  heavy  timber  which  had  grown  up  since 
the  old  canal  was  abandoned,  and  about  five-sixths  of  the  canal  trunk 
has  been  enlarged,  deepened,  and  straightened,  these  operations  requir- 
ing the  removal  of  634,000  cubic  yards  of  earth  and  88,000  cubic  ^'urds 
of  solid  rock.  The  upper  end  of  the  canal  has  been  extended  through 
solid  rock  out  to  the  deep  water  in  the  river  by  means  of  coffer  dams 
and  a  large  embankment  of  excavated  rock  has  been  extended  some  800 
feet  into  the  river  to  form  a  safe  entrance  to  the  canal. 

The  seventeen  old  locks,  which  were  only  32  feet  wide  and  118  feet 
long,  have  been  replaced  by  nine  new  locks,  60  feet  wide  and  300  feet 
between  gates.  These  locks  have  a  greater  aggregate  lift  than  the  orig- 
inal locks — namely,  84  feet  normal  lift  and  an  extreme  lift  of  94  feet 
The  entire  masonry  of  these  nine  locks  is  completed,  and  they  are  ready 
for  the  gates. 

The  piers  and  abutments  of  Shoal  Creek  Aqueduct,  twenty -seven  in 
number,  are  also  completed.  They  are  each  75  feet  long,  abd  avera^ 
11  feet  in  height. 

All  the  masonry  is  founded  upon  solid  rock,  and  in  most  cases  the 
surface  of  the  rock  had  to  be  blasted  down  to  the  proper  level  to  receive 
the  first  course  of  masonry. 

At  Bluewater  Greek  a  permanent  bridge  has  been  built,  having  seven 
piers  and  two  abutments.  All  the  masonry  has  cut  beds  and  joints,  and 
was  laid  in  hydraulic  cement.  These  piers  are  grooved  at  the  sides  to 
receive  the  sections  of  a  permanent  dam  to  be  thrown  across  this  creek 
when  the  canal  is  ready  for  filling.  The  bridge  carries  a  railroad  track, 
which  is  used  for  construction  trains,  and  is  eventually  to  be  used  in 
operating  the  canal. 

At  Second  Creek,  abutments  have  been  built  of  similar  description 
and  for  the  same  purpose,  and  at  Douglass  Branch  a  stone  wa«te  weir 
60  feet  long,  and  carrying  also  a  railroad  bridge,  has  been  completed. 

The  construction  railroad  now  extends  the  entire  length  of  the  canal 
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and  is  in  fair  working  order,  with  enough  rails  on  hand  for  building  the 
necessary  track  for  transporting  the  stone  and  other  material  for  the 
SIk  Eiver  locks. 

The  following  are  the  details  of  the  work  done  on  the  different  divis- 
ions during  the  year: 

1.  ELK  RIVER  DIVISION. 

As  soon  as  iiinds  were  available  for  resuming  active  operations  (Au- 
gust 2)  a  large  force  of  men  with  two  steam-drills  were  set  at  work  blast- 
ing out  the  channel  opposite  Gilchrist's  Island.  For  this  purpose  a 
temporary  dam  600  feet  long  had  been  thrown  across  the  head  of  the 
<2liannel,  and  coffer-dams  were  built  during  the  progress  of  the  work 
inclosing  successive  portions  of  the  channel,  which  were  unwatered  by 
means  of  steam  pumps. 

By  the  end  of  November,  18,689  cubic  yards  of  rock  were  blasted  out 
and  removed  from  the  channel,  which  practically  completed  all  the  open 
channel  excavation,  not  only  on  this  division  but  on  the  entire  Muscle 
Sboals  improvement. 

The  channel  excavated  in  this  case  was  2,800  feet  long,  110  feet  wide, 
and  3  feet  below  extreme  low  water,  the  depth  of  rock  removed  varying 
from  a  few  inches  to  3  feet. 

At  the  Trinity  Quarry  the  quarrying  and  cutting  of  stone  for  Locks 
A  and  B  was  continued  until  April  14,  when  the  stonecutters  and  quar- 
rymen  were  dismissed  for  lack  of  funds. 

The  Wardwell  steani  channeling  machine,  although  working  about  as 
well  as  was  expected,  was  not  found  economical  on  account  of  the  great 
number  of  dry  seams  found  in  the  quarry. 

The  Gilchrist  Quarry  was  also  worked  as  long  as  the  condition  of  the 
appropriation  would  justify. 

The  quantities  quarried  and  cut  during  the  year  were — 

Cabio  yards. 

Cut  stone 606 

Rock  face 346 

Bubble  scabbled 281 

Dimension  stone  quarried 955- 

Backing  stone  quarried 1, 1 55 

These  quantities  with  those  already  reported  will  be  sufficient  to  build 
one  of  the  locks  and  about  one-half  of  the  other. 

A  side-track  was  laid  at  Trinity  about  2,000  feet  lone:  for  removing 
the  stone,  and  one  at  Decatur,  with  the  necessary  derricks  for  trans- 
ferring the  stone  from  the  cars  to  boats.  It  will  be  remembered  that 
this  is  the  only  case  in  which  we  were  unable  to  find  suitable  building 
stone  in  the  vicinity  of  the  locks. 

On  the  south  bank  of  the  canal  an  embankment  was  raised  sufficiently 
by  excavation  from  the  canal  trunk  to  make  a  suitable  road-bed  for  the 
construction  track  between  the  locks,  and  the  necessary'  rails  were  pro- 
cured for  the  purpose. 

Considerable  work  was  done  in  repairing  and  strengthening  the  per- 
manent retaining  dam  above  Lock  A,  and  in  removing  the  temporary 
spar-dam  opposite  Milton's  Bluff. 

This  division  has  remained  in  local  charge  of  Assistant  Engineer  J» 
E.  Willard  until  May  1,  and  of  Assistant  Engiueer  W.  A.  Toms  since 
that  date.  The  average  force  of  men  employed  has  been  one  hundred 
and  fifteen. 
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2.  BLUB  WATER  AND   SHOAL   CREEK  DIVISIONS. 

These  divisious  embrace  the  old  Muscle  Shoals  Canal,  and  have  been 
in  charge  of  Assistant  Engineers  H.  J.  Gielow  and  Robert  Hooke,  re- 
spectively, and  good  progress  has  been  made  until  the  work  was  closed 
for  lack  of  funds.  The  average  force  of  men  employed  on  these  divis- 
ions was  two  hundred  and  thirty. 

The  following  are  the  principal  items  of  work  done  during  the  fiscal 
year: 

Cabie  yards. 

Ax-face  stone  cut 1,0W 

Rock-face  stone  cut 750 

Backing  scabbled 864 

Ax-face  masonry  laid 2, 733 

Rock-face  masonry  laid 1, 496 

Rubble  masonry  laid 6.495 

Dimension  stone  quarried 1»  797 

Backing  quarried 3, 520 

Solid  rock  excavation 9, 097 

Loose  rook  excavation 2, 110 

Earth  excavation 24, 942 

Earth  embankment 25»733 

Rock  put  in  dam 7,349 

Slope  wall  built 710 

Debris  removed  from  locks 1,710 

There  was  also  the  usual  amount  of  contingent  miscellaneous  work 
done ;  repairs  to  locomotives,  cars,  and  other  machinery,  buildings,  &c., 
and  in  storing  the  property  at  the  close  of  the  season's  work. 

A  large  and  convenient  building  was  built  for  an  engine-house  and 
repair  shop,  by  combining  the  materials  from  a  number  of  old  buildings 
no  longer  needed  for  the  work,  which  makes  an  inexpensive  structure, 
and  at  the  same  time  one  sufficiently  durable  to  last  as  long  as  it  will  be 
required. 

The  iron  beams,  plates,  and  heavy  castings  were  procured  for  all  the 
gates  of  one  lock,  and  it  is  hoped  that  the  funds  on  hand  will  be  suffi- 
cient to  put  the  gates  together  and  fit  them  in  their  places. 

3.  BELOW  FLORENCE. 

Early  in  September  a  small  snagging  party  under  Assistant  Engineer 
James  H.  Mayhew  was  started  from  near  Johnsonville,  Tenn.,  and 
after  working  down  the  river  to  Paducah  they  were  towed  back  to 
Waterloo,  removing  372  snags  and  296  overhanging  trees  on  the  way, 
some  of  the  former  being  exceptionally  large  and  troublesome  to  navi- 
gation. A  small  mound  of  conglomerate  at  the  head  of  Sandy  Island 
was  reduced  about  1  foot,  when  cold  weather  and  high  water  put  a  stop 
to  further  operations  about  the  1st  of  December.  In  addition  to  the 
work  actually  done  he  was  instructed  to  keep  careful  notes  of  such  ob- 
structions as  could  not  be  removed  by  his  party,  and  his  detailed  report 
will  be  valuable  in  future  operations  on  this  part  of  the  river. 

During  the  past  few  months,  in  closing  up  the  work,  it  was  found  ad- 
vantageous to  clear  away  the  dSbrU  from  a  quarry  below  Florence, 
where  dimension  stone  had  been  procured,  and  about  1,327  cubic  yards 
of  rough  8t(me  were  boated  to  the  nearest  point  where  they  could  be 
used  to  advantage,  namely,  TuvScumbia  Bar,  and  placed  in  riprap  dams 
to  deepen  the  channel. 

Five  packets,  with  an  aggregate  capacity  of  3,000  tons,  make  regular 
weekly  trips  on  the  Lower  Tennessee,  and  five  tow-boats  with  barges, 
having  a  combined  capacity  of  10,000  tons,  make  irregular  trips.     It  is 
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TLiiderstood  that  a  new  company  has  been  chartered  recently  under  the 
■fcitleof  the  Florence,  Evansville  and  Nashville  Steam  Packet  Company, 
tio  establish  a  regular  line  of  steamers  on  the  Tennessee  and  Cumber- 
land rivers,  between  Evansville,  Ind.,  Florence,  Ala.,  and  Nashville, 
Teiin. 

The  funds  available  and  the  appropriation  herein  estimate  for  should 
l>e  expended  in  continuing  operations  at  Muscle  Shoals  and  improving 
ziavigation  at  minor  obstructions  on  ihe  balance  of  the  river  between 
Ohattanooga  and  Paducah. 

In  connection  with  the  foregoing  report,  I  have  the  honor  to  submit 
tbe  following  drawings  and  desciiptions  of  sundry  appliances  that  have 
l>een  made  or  used  on  this  work,  some  of  which,  it  is  hoped,  may 
XH>88ess  sufficient  novelty  and  merit  to  render  them  useful  on  other 
"works  of  similar  character. 

Trhe  estimates  of  cost  of  improying  Tennessee  River  below  Chattanooga 

were $4,133,000 

Amount  appropriated "Jy  345, 500 

Amount  expended 2,321,850 

Money  statement. 

Jnlj  1,1882.  amount  available $8,852  16 

▲mount  appropriated  by  act  passed  Augnst  2, 1882 250,000  00 

258,852  16 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  Uabilities  July  1, 1882 $225,198  07 

Jnlv  1,  1883,  outstanding  liabilities 10,004  09 

235,202  16 

July  1,  18^,  amount  available 23,650  00 

Amount  (estimated)  required  for  completion  of  existing  project 1,787,500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     700, 000  00 


DESCRIPTION    OF  APPLIiLNCES   U8KD  ON  THIS   WORK. 
I.— DERRICK  WINCH. 

Sheet  No.  I  represents  a  light  iron  winch,  designed  more  especiaUy  for  use  wheie 
there  is  but  little  lift  and  considerable  lowering.  In  such  cases  the  fall  is  hauled  in 
rapidly  by  hand  until  all  the  slack  is  taketn  up,  and  then  three  turns  are  taken  around 
the  grooved  cylinders  (as  a  cable  would  be  wound  upon  an  ordinary  capstan)  and 
carried  under  the  small  pulley  (a),  afrer  which  the  heavy  lifting  is  done  by  the  cranks. 

The  power  is  multiplied  by  the  endless  screws,  so  that  each  man  at  the  cranks  would 
be  equal  to  fifty-four  men  on  a  direct  pull,  less  the  amount  lost  by  friction.  Lower- 
ing may  be  done  by  one  man,  simply  by  slacking  off  the  free  end  of  the  fall. 

Although  the  endless  screw  generally  involves  more  friction  than  gearing,  it  will 
be  noticed  that  in  this  arrangement  one  screw  opposes  the  other,  so  that  there  is  prac- 
tically  no  friction  anywhere  else  about  the  crank  shaft,  and,  when  properly  greased, 
the  screws  themselves  work  quite  freely. 

Tlie  entire  affair  is  in  one  compact  mass,  and  simply  requires  two  bolts  to  attach  it 
to  any  ordinary  derrick  or  crane.     Its  weight  is  only  about  300  pounds. 

It«  advantages  are  compactness,  great  power  when  required,  but  rapid  motion  to 
the  tall  when  not  lifting  a  load,  and  avoidance  of  the  rapid  wearing  of  tie  rope  which 
takes  place  on  the  ordinarj-  derrick-drum  where  the  rope  winds  upon  itself. 

II.— DERRICK   GRAPPLE. 

This  machine  will  be  readily  understood  from  the  drawing  (sheet  II),  where  it  is 
shown  iu  front  and  side  view.  It  operates  something  like  the  clam-shell  dredge 
bucket,  opens  when  lowered  by  the  rope  and  closes  when  raised  by  the  chain,  but  it 
is  very  much  lighter  and  simpler  than  most  appliances  of  the  kind. 
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The  ''  iprip  "  is  aboat  double  the  weight  lifted  and  appears  to  be  sufficient  for  hand- 
ling ordinary  rongh  stone.  The  one  represented  in  the  drawing  weighs  only  'S3S 
ponnds,  but  it  will  easily  handle  3  cubic  yards  of  rock  or  about  forty  times  its  own 
weight,  while  a  small  brass  model  lifts  1,500  times  its  weight. 

III.— PORTABLE  DRILL  (FOR  BUILDING  IRON  LOCK   GATES). 

In  building  iron  lock  gates  like  those  represented  on  sheets  IV  and  Y,  it  is  desirable 
to  have  a  light  drilling  machine  that  can  be  set  at  any  point  in  a  space  of  19  by  34 
feef,  and  for  this  purpose  the  machine  represented  on  sheet  III  was  devised.  It  is 
driven  by  a  small  round  belt  connecting  with  the  engine,  and  the  latter,  a  small  up- 
right engine  with  its  boiler,  is  placed  upon  a  truck,  which  in  turn  rests  open  a  trav- 
eler and  can  easily  be  moved  in  any  direction  so  as  to  keep  the  belt  tight. 

The  entire  machine  weighs  only*41  pounds,  and  slides  upon  the  lower  flange  of  aai 
I  girder,  eo  as  to  drill  an  entire  row  of  holes  without  moving  anything  but  the  little 
machine  itnelf.  The  girder  can  also  be  moved  sideways,  so  as  to  bring  the  drill  over 
any  desired  part  of  the  work. 

IV.— PROPOSED  IRON  LOCK  GATE,  WITH  TRUSSED  GIRDERS. 

Sheet  No.  IV  shows  a  fonn  of  iron  lock  gate  which  was  devised  with  a  view  to 
securing  the  nece88ar>'  strength  and  rigidity  in  all  directions  with  the  simplest  com- 
bination 01*  parts.  The  heel  post  is  of  cast  iron  and  the  mit«r  post  of  wrought  iron 
and  wood.  The  girders  are  made  of  two  9-inch  I  girders,  one  straight  and  the  other 
bent  in  two  places  so  as  to  give  a  depth  of  33  inches  in  the  middle,  the  ends  bein^ 
bolted  togetht*r  after  cutting  away  one  ilange  from  each  beam,  so  as  to  bring  the  two 
webs  in  close  contact.  Two  12-inch  I  girders  are  placed  vertically  at  one-third  the 
length  of  tli4>  gate  from  each  end,  and  are  firmly  clamped  to  the  9-inch  girders,  and 
the  endH  of  the  latter  arc  secured  to  the  heel  and  miter  posts  by  cast-iron  brackets, 
which  are  bolted  between  each  pair  of  trussed  girders.  The  plating  is  put  on  verti- 
cally, the  distance  between  girders  being  regulated  so  as  to  ^ive  the  necessary  sup- 
port to  the  plates  as  well  as  to  equalize  the  strains  upon  the  girdei*s  themselves.  The 
bottom  and  lower  side  of  the  gate  are  also  plated,  so  as  to  give  buoyancy  and  relieve 
the  strain  uj)on  the  stra])  at  the  top  of  the  heel  post. 

Although  this  form  of  gate  iti  thought  to  possess  many  advantages  over  those  made 
up  of  a  multiplicity  of  small  pieces  of  angle  iron,  plates,  girders,  and  rivets,  it  was 
not  considered  as  advantageous,  all  things  considered,  as  that  shown  on  sheet  Y, 
which  is  in  many  respects  similar  in  construction. 

v.— PROPOSED  IRON  LOCK  GATE,   WITH  SOLID  GIRDERS. 

The  general  structure  of  this  gate  is  similar  to  that  just  described,  but  differs  from 
it  in  the  substitution  of  solid  15-inch  I  girders  for  the  compound  girders,  and  of  fonr 
9* inch  diagonal  girders  for  the  two  12-inch  vertical  girders.  There  is  no  plating  on 
the  lower  side,  as  the  displacement  gained  would  be  too  small  to  compensate  for  the 
extra  weight  and  expense. 

The  plating  is  put  on  without  bending,  and  for  this  purpose  alternate  plates  are 
'* lined  up"  the  thickness  of  the  plates  upon  which  they  rest. 

It  will  be  noticed  that  the  diagonal  girders  riveted  to  the  back  of  the  gate  are  so 
placed  as  to  give  resistance  against  torsion,  as  well  as  equalize  the  strain  among  the 
girders  and  transmit  a  portion  of  the  same  to  the  miter  sill. 

The  heel  {)osts  have  been  cast  without  difiiculty  in  a  single  piece,  the  thickness  of 
metal  being  1^  inch. 

The  hollow  gudgeon  at  the  bottom  is  to  be  turned  and  fitted  into  the  heel  post,  so 
that  the  latter  will  not  require  to  be  put  in  a  lathe. 

Only  about  1,200  rivets  will  be  required  for  a  leaf  of  this  gate,  or  about  one-sixih  of 
the  number  required  for  the  same  size  of  gate  built  of  plates  and  angle  irons  in  the 
usual  way. 

This  gate  is  somewhat  lighter  and  simpler  in  construction  than  that  just  described, 
and  special  care  has  been  taken  to  introduce  no  difficult  form  of  casting,  and  only 
those  forms  of  rolled  iron  that  are  readily  procured  at  rolling-mills. 

VI. — WICKETS  DESIGNED  FOR  THE  MUSCLE  SHOALS  CANAL. 

In  all  the  locks  at  Muscle  Shoals  the  water  is  passed  around  the  gates  through  side 
culverts,  and  for  the  purposr  of  closing  these  culverts  the  wicket  snown  on  sheet  VI 
was  devised. 

It  is  well  known  that  the  balanced  wicket  is  the  simplest  and  easie-st  managed  one, 
but  it(^  liability  to  leakage,  especially  after  the  bearings  become  worn,  is  thought  by 
many  to  outweigh  its  advantages. 
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The  object  in  view  in  designing  this  wicket  has  been  to  overcome  this  difficulty  and 
to  provide  for  taking  ont,  repairing,  and  replacing  all  parts  of  the  structure  without 
pumping  out  the  water  from  the  culvert. 

A  vertical  opening  is  left  in  the  masonry  12  inches  wider  than  the  culvert  and  ex- 
tending to  the  top  of  the  coping.  In  this  opening  is  placed  a  light  frame,  which  rests 
against  the  stone  and  is  grooved  on  the  inside  of  the  stiles  to  admit  a  sliding  panel 
(a),  which  closes  the  entire  space  above  the  wickets,  and  has  openings  in  the  top  and 
lK>ttom  transoms,  through  which  the  axes  of  the  wickets  pass.  A  small  set-screw  at 
each  side  (not  shown  in  the  drawing)  raises  or  lowers  this  panel  so  as  to  keep  a  tight 
joint  at  the  top  and  bottom  of  the  wickets  and  allow  for  any  wearing  that  may  take 
place:  and  by  similar  means  the  wear  at  the  side  is  provided  for. 

In  adjusting  this  latter,  one  wicket  is  first  closed  nrmly  against  the  stile,  the  other 
wicket  is  then  closed  against  the  edge  of  the  first,  and  the  joint  between  the  second 
wicket  and  stile  is  then  closed  by  an  adjustable  cleat  (not  shown),  which  can  he 
operated  from  the  top  of  the  frame. 

It  will  he  noticed  that  th^  upper  panel,  wickets,  and  outer  frame  can  be  removed 
in  succession  and  replaced  without  un watering  the  culvert. 

VII. — BRIDGE  AT  BLUE  WATER  CREEK,  MUSCLE  SHOALS  CANAL. 

This  bridge  was  designed  to  carry  a  track  for  construction  trains  and  for  towing 
purposes,  and  consists  of  eight  spans,  each  48  feet  long,  and  so  constructed  at  the 
piers  as  to  form  a  continuous  bridge. 

The  piers  are  to  act  as  buttresses  for  a  permanent  dam,  and  in  order  to  give  suffi- 
cient room  over  the  crest  of  this  dam  the  truss-rods  were  raised  by  placing  bolsters 
upon  the  chords  at  the  piers,  which  gives  the  bridge  a  semi-suspension  character,  and 
necessitates  the  anchorage  shown  behind  the  abutment. 

Other  details  will  be  readily  understood  from  the  drawing. 

VIII.— SWITCHING  LOCOMOTIVE  (IMPROVISED). 

The  drawing  shows  the  construction  of  a  small,  inexpensive  locomotive,  which  was 
bnilt  on  short  notice  for  the  Government  works  at  Muscle  Shoals. 

The  frame  is  similar  to  an  ordinary  car-truck,  but  somewhat  longer  and  lower,  the 
jaws  being  shortened  and  the  springs  reduced  to  2  inches  of  rubber.  The  wheels, 
axles,  jaws,  boxes,  &c.,  are  those  in  common  use,  and  in  fact  most  of  these  parts  had 
been  in  use  on  ordinary  trucks.  The  power  is  applied  to  one  of  the  axles  through 
a  30-inch  gear-wheel,  which  engages  a  similar  wheel  attached  to  the  small  hoisting- 
engine  which  furnishes  the  power. 

Almost  any  compact  form  of  engine  could  have  been  used,  but  this  one  is  a  double 
cylinder  yoke  engine,  with  cylinders  G  inches  in  diameter  and  8-incli  stroke.  It  has 
a  reversible-link  motion,  and  is  so  geared  that  the  engine  makes  nearly  five  revolu- 
tions to  one  of  the  drive-wheels,  i^  arrangement  designed  to  give  plenty  of  power 
but  a  moderate  speed. 

The  boiler  is  of  the  plain  upright  tubular  pattern,  32  inches  in  diameter  and  60 
inches  high,  and  is  so  placed  that  nearly  its  entire  weight,  as  well  as  that  of  the  en- 
gine and  water  tank,  comes  over  the  drive-wheels. 

The  entire  cost  of  the  truck  and  fitting  up  the  engine  and  boiler,  which  were  already 
on  hand,  was  $365. 

The  engine  can  easily  be  managed  by  one  man,  and  hauls  a  car  weighing  20,000 
pounds  up  a  grade  of  200  feet  to  the  mile,  the  arrangement  being  such  that  the  loaded 
cars  all  come  down  grade. 

IX.—RXPERIMENTAL  TOW-BOAT,   TO  RUN  UP-STREAM  BT  ACTION  OF  THE  CURRENT. 

Sheet  IX  reprenents  one  of  a  number  of  models  which  were  made  several  years  ago 
to  tes*  the  possibility  of  towing  boats  up-stream  by  the  action  of  the  current. 

It  is  evident  that  if  an  ordinary  steamboat — either  a  propeller  or  with  side  or  stem 
wheels — be  anchored  in  a  strong  current,  the  wheel  would  be  turned  by  the  water  in 
the  same  manner  as  an  ordinary  water-wheel,  and  a  certain  mechanical  power  would 
be  developed.  Now,  it  this  power,  whether  great  or  small,  be  applied  by  means  of 
suitable  gearing  or  other  multiplying  device  to  a  capstan,  it  may  be  made  to  haul  in 
the  cable  and  thus  move  the  boat  up-stream. 

The  model  represented  was  simply  designed  to  show  these  principles  experiment- 
ally, and  consisted  simply  of  two  small  tin  boats,  with  a  paddle  wheel  between  them 
and  a  drum  at  each  end  of  the  shaft,  upon  which  the  cables  were  wound  by  the  rev- 
olations  of  the  wheel. 

Several  other  forms  were  tried,  but  none  were  found  that  gave  promise  of  sufficient 
po  «ver  to  be  practically  useful.  There  is  so  much  loss  from  friction  and  current  re- 
aistance  that  the  results  would  not  encourage  the  trial  of  a  large  boat  on  this 
principle. 
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X. — TESTS  OF  WOODEN  BEAMS. 

Sheet  X  shows  the  results  of  testing  on  a  small  scale  twelve  forms  of  wooden  beam, 
made  with  a  view  to  ascertain  the  effects  of  bevels,  notches,  and  mortises,  on  the 
strength  of  the  beams. 

The  beams  were  made  of  Tennessee  poplar,  which  is  similar  to  northern  white- 
wood,  and  the  timber  was  selected  so  as  to  secure  a  nniform  quality. 

The  forms  and  dimensions  of  the  beams  will  bo  readily  understood  from  the  draw- 
ings, and  the  breaking  weight  as  given  in  each  case  is  the  average  of  two  t<sata 
which  generally  differ  from  each  other  by  less  than  5  per  cent. 

One  of  the  u>ost  remarkable  fa<;ts  shown  is  that  a  beam  may  be  greatly  strengihr 
encd  by  cutting  away  certain  portions  so  as  to  make  the  strength  at  each  point  propor- 
tional, to  the  strain  upon  it.  Thus  beams  Nos.  3,  5  and  8,  when  cut  away  to  the 
form  of  4,  6  and  7,  become  from  27  to  more  than  100  per  cent,  stronger,  according  to 
the  depth  of  the  shoulder  cut  away. 

Several  experiments  were  also  made  with  different  kinds  of  timber  growing  in  this 
vicinity  with  a  view  to  their  adaptability  for  lock  gates,  but  the  results  are  not  deemed 
of  special  interest  in  this  connection. 

XI.— FIGURE  1— STONE  BARGE  WITH   SLOPING  DECK. 

This  form  of  barge  was  iu tended  to  facilitate  unloading  rough  stone,  in  building 
dams,  without  the  use  of  derricks.  The  oniy  novelty  consisted  in  placing  a  sloping 
skeleton  dt^ck  above  tlie  ordinary  deck,  the  angle  being  such  that  the  stone  would  not 
sli<ie  without  some  nligbt  tissiHtauce.  The  ratters  were  shod  with  fish-plate  iron  so 
that  two  men  with  crowbars  could  readily  slide  almost  auy  size  of  stone  down,  one  at 
a  time,  quicker  than  they  could  be  unloaded  with  a  derrick.  It  was  found  in  prac- 
tice, ht)V«ever,  that  as  the  center  of  gravity  of  the  load  was  very  high  and  the  boat 
rather  narrow,  great  care  was  nec«>Hsary  to  prevent  accidents.  Careless  men  would 
sometimes  leave  the  stone  unchocked,  so  that  the  wind  or  a  strong  current  would 
cause  the  barge  to  careen  and  dump  the  load  prematurely.  I  believe  the  plan  is  per- 
fectly feasible,  and  that  with  a  slight  reduction  in  the  slope  of  the  deck  and  proper 
care  m  loading  and  securing  the  stone  it  would  be  a  very  economical  plan  for  unload- 
ing. In  taking  the  stone  from  the  quarry  a  derrick  is  necessary,  and  of  course  the 
stone  can  be  placed  upon  this  kind  of  barge  as  readily  as  upon  one  of  the  ordinary 
kind. 

XI.— FIGURE  2 — TEMPORARY  DAM. 

This  form  of  dam  was  designed  for  use  in  tolerably  shallow  water,  and  where  the 
river  bed  was  so  smooth  and  lirm  as  not  to  cause  much  trouble  from  scouring.  It  dif- 
fers from  the  ordinary  tripod  dam  iu  several  respects,  and  has  the  advantage  that  the 
frames  or  "grasshoppers," as  they  were  called  by  the  workmen,  can  all  be  put  in  and 
the  bottom  i)lauk  can  be  put  down  aud  puddled  before  the  water  level  is  raised  ap- 
preciably ;  after  which  there  is  no  trouble  in  sliding  down  the  other  plank  iu  succes- 
sion until  the  water  is  raised  to  the  desired  Iwvel.  When  the  planks  are  placed  verti- 
cally, as  in  the  ordinary  tripod  dam,  the  water  is  raiwed  as  the  work  procee<iH,  and 
finally  a  strong  current  is  produced  through  the  opening  that  renders  it  very  difficult 
to  put  iu  the  last  sections  of  the  dam. 

The  triangular  frames  are  braced  together  in  pairs  so  that  each  pair  will  stand  by 
theuiselves,  and  being  made  of  light  timber  they  are  easily  built  aud  placed.  If  loca- 
ted on  hard  clay  a  stake  should  be  driven  at  the  lower  end  of  each  rafter,  and  on 
rock  a  hole  should  be  drilled  a  few  inches  and  an  ii*on  pin  or  a  worn-out  drill  ma^'  be 
driven  in  the  rock. 

A  dam  of  this  kind  2,000  feet  long  and  6  feet  high  was  built  across  one  of  the  chan- 
nels at  the  head  of  Elk  River  Shoals,  which  stood  through  the  floods  of  two  winters 
with  but  little  damage,  and  such  breakage  as  did  occur  was  caused  by  heavy  logs  and 
other  drift,  and  by  the  neglect  to  put  iii  the  iron  pins,  already  referred  to,  as  they 
should  have  been. 

Several  hundred  feet  of  such  dam  can  be  built  in  asingle  day,  and  as  readily  removed 
for  use  el 8e where. 

XII.— APPAKATrS   FOR  TESTING  EXPLOSIVES. 

In  using  large  quantities  of  dynnmite  and  Hercules  ])owder  it  became  desirable  to 
have  some  convenient  nu'ans  of  teHting  the  relative  strength  of  compounds  furnished 
by  different  manufacturers,  and  the  sini]»l<'  aj)]>Hratu8  shown  on  sheet  XII  was  built 
for  this  i)urp(Kse  by  Assistant  Engineer  8.  Whiuery  on  the  Elk  River  Shoals  Division, 
Mnsch*  Shoals  Canal. 

A  hole,  was  drilled  in  the  bottom  of  an  old  anvil  and  an  ordinary  striking  hammer 
was  so  aiTanged  that  the  explosion  of  a  small  quantity  of  dynamite  would  cause  it 
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"to  rise  to  a  greater  or  less  height  according  to  the  force  of  the  explosion,  the  height 
l3eing  marked  by  a  small  piece  of  cork  sliding  on  a  wire,  as  shown  in  the  drawing. 

This  inexpensive  arrangement  ^ave  very  satisfactor}"^  results,  and  was  of  material 
advantage  in  keeping  the  explosives  up  to  a  proper  standard,  as  it  is  well  known 
't'hat  the  manufacturers  of  the  various  nitro-glycerine  compounds  are  disposed  to  make 
tile  strength  of  their  powder  vary  according  to  the  price  they  are  to  get  for  it. 

XIII.— DROP  GATE  FOR  MUSCLE  8H0ALS  CANAL  LOCKS. 

This  form  of  gate  was  especially  designed  for  wide  and  shallow  openings  like  the 
upper  gates  on  the  Shoals  Canal, 'where  the  width  is  60  feet  and  the  depth  of  water 
oiily  6  feet,  which  would  make  the  ordinary  niittr  gate  too  long  and  narrow  for  eco- 
nomical  working. 

The  gate  may  be  made  of  boiler  iron  or  timber,  and  hinged  along  the  coping  of  the 
lift-wall,  like  the  ordinary  drop-gate;  but  instead  of  being  supported  only  at  the 
ends,  it  i»  held  by  four  sets.of  chains,  with  a  heavy  weight  attached  to  each,  so  as  to 
yield  slightly  to  any  sudden  impact  from  a  moving  boat,  and  thus  avoid  the  enormous 
strain  produced  by  such  impacts  upon  rigid  structures. 

At  the  ends  of  th^  gate  a  tight  joint  is  made  by  leaving  about  an  inch  of  free  space, 
and  placing  a  small  cylindt^r  of  wood  or  a  piece  of  wrought-iron  pii>e  so  that  it  will 
"be  forced  by  the  water  into  the  angle  between  the  wall  and  gate,  thus  closing  the 
joint  tightly  when  the  gate  is  closed,  but  getting  entirely  out  of  the  way  and  leaving 
free  space  when  the  gate  is  moving. 

It  is  intended  that  the  gate  shall  be  but  little  heavier  than  its  displacement  of 
"water,  and  if  made  of  bouer  iron,  this  will  be  accomplished  by  making  it  in  water- 
tight compartments.  Several  plans  for  closing  these  gates  have  been  considered,  but 
the  simplest  appears  to  be  by  means  of  a  chain  attached  to  the  inner  edge  of  the 
coping  at  B,  and  passing  down  under  and  thence  along  the  under  side  of  the  gato  to 
the  opposite  side  of  the  lock  and  up  to  the  top  of  the  coping,  where  it  can  he  carried 
over  a  suitable  pulley  and  back  to  an  adjuHtable  counterpoise  placed  in  a  well  behind 
the  lock  wall. 

This  chain  can  pass  around  a  windlass  or  capstan,  and  this  will  give  a  convenient 
means  of  applying  the  power  to  close  the  gate.  The  chain  must  of  course  be  sup- 
ported at  intervals  by  suitable  pulleys,  and  it  has  the  advantage  of  lifting  equally 
npon  the  two  ends  of  the  gate,  and  of  being  maneuvered  entirely  at  one  side  of  the 
lock. 

The  center  of  gravity  of  this  gate  has  to  move  only  about  5^  feet  iu  onening,  while 
the  miter  gates  for  the  same  lock  would  have  to  move  18^  feet,  and  the  gates  them- 
selves would  have  to  be  very  much  heavier.  A  large  quantity  of  masonry  required 
for  the  gate  recesses  is  saved  by  using  the  drop  gate. 


Y   2. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 

The  States  of  Tennessee  and  Kentucky,  as  early  as  1830,  made  appro- 
priations for  the  survey  and  improvement  of  the  Cumberland  Kiver,  and 
in  1846  a  charter  was  granted  to  a  company  by  the  former  State  to  build 
locks  and  dams  on  the  river  below  i^ashville/ 

A  survey  of  the  Cumberland  was  authorized  by  Congress  in  1870,  and 
a  resurvey  of  that  part  of  the  river  embracing  Smith's  Shoals  in  1875. 
Upon  these  surveys  was  based  the  present  project  for  improvement.  A 
survey  of  the  falls  of  the  Cumberland  was  made  in  1879  and  a  reconnais- 
sance of  the  Upper  Cumberland  iu  1880. 

The  Cumberland  has  been  divided  in  the  different  river  and  harbor 
acts  into  a  number  of  sections,  which  will  be  considered  in  their  order. 
The  obstructions  to  be  overcome  are  of  a  similar  nature  on  the  diffierent 
sections,  and  consist  of  rock  reefs,  gravel  bars,  snags,  bowlders,  and 
overhanging  trees,  and  on  that  part  of  the  river  above  the  Jellico,  mainly 
hsh  trajjs  and  milldams. 
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The  method  of  improvement  consists  of  blasting  out  a  channel  th 
the  rock  reefs,  removing  gravel  bars  and  bowlders,  and  building  ri] 
dams  where  a  contraction  of  the  waterway  is  necessary  to  secure  a( 
tional  depth,  and  also  the  removal  of  snags  and  overhanging  trees. 

The  improvement  of  the  river  by  the  construction  of  locks  and  ' 
which  is  the  only  method  by  which  a  low- water  navigation  can  be  seci 
either  above  or  below  Nashville,  excepting  for  very  light-draught ' 
has  been  considered  too  expensive,  and  the  present  project  is  only 
signed  to  give  such  additional  depth  to  the  channel  as  will  prolong 
season  of  navigation. 

There  are  now  twenty-one  steamboats  engaged  in  commerce  on 
river,  having  an  average  registered  tonnage  of  183  tons  j  their  individi 
capacities  ranging  from  100  to  500  tons.  These  boats  run  betwi 
Nashville  and  various  points  on  the  Cumberland,  Ohio,  and  Mississi] 
rivers.  \ 

The  Cumberland  is  navigable  for  all  the  steamboats  for  six  montlis 
the  year,  from  Nashville  to  the  mouth  of  the  river ;  and  from  six  to  eij 
mouths  for  boats  drawing  three  feet  and  less,  and  the  entire  year  U^ 
boats  of  16  inches  draught. 

Above  Nashville  the  river  is  navigable  to  Point  Burnside  (the  Civ 
cinnati  Southern  Railway  crossing),  a  distance  of  358  miles,  for  froi 
four  to  six  months,  for  steamers  of  3  feet  draught  or  less,  and  fromtvi 
to  three  months  for  larger  boats.  From  Nashville  to  Burksville,2S 
miles  above,  the  Cumberland  is  navigable  from  five  to  seven  montli 
for  steamers  of  3  feet  draught  or  less,  and  from  three  to  five  montbi) 
for  larger  boats.  From  Nashville  to  Carthage,  120  miles  above,  tin 
river  is  navigable  from  six  to  eight  months  for  steamers  of  30  inchei 
draught  or  less,  and  from  four  to  five  months  for  larger  boats.  Tin 
work  done  on  the  Cumberland,  although  not  completed,  has  alread; 
had  the  eifect  of  extending  the  duration  of  the  navigable  period,  boll 
above  and  below  Nashville. 

It  is  estimated  that  the  following  shipments  were  made  on  the  Can 
berlaud  during  the  past  year,  namely: 

Graio bushels..  3,000,Oi 

Tobacco hogsheads. .  14,01 

Potatoes rbarrels..  3,01 

Iron tons..  20,01 

Hogs  and  cattle head..  lO.Sl 

EggH dozen . .  100,01 

Lumber  (partly rafted) feet,  B.  M..  160,000,01 

General  merchandise  not  estimated. 

Passengers  carried V&,^ 

I.  — BBLOW  NASHVILLE. 

Work  on  this  section  was  resumed  in  September  and  continued  nnli 
January,  when  operations  were  suspended  on  account  of  high  watel 
Work  was  carried  on  at  the  following  places,  and  the  condition  of  til 
work  at  the  different  points  is  as  stated  below  : 

At  Harpeth  Shoals,  nine- tenths  completed. 

At  Checkered  House  Shoals,  nine>tenths  completed. 

At  Elk  Creek  Shoals,  —  completed. 

At  month  of  river,  one-half  completed. 

In  addition  to  the  work  at  the  points  above  mentioned,  operatioi 
with  a  snag-boat  were  carried  on  during  the  months  of  October  ani 
November  between  Nashville  and  the  mouth  of  the  river. 


L  Digitized  by  Google 


APPENDIX   Y.  1489 

The  following  are  the  quantities  of  work  done  during  the  year. 

lock  placed  in  damtt cubic  yards..  3,397 

took  excavated  from  obannel do 78 

IraTcl  excavated  from  channel do 1,550 

(na|(s  removed 938 

)ld  wrecks  removed 2 

trash  dam  built  at  mouth  of  river linear  feet..  740 

The  work  done  on  the  shoals  above  mentioned  effected  an  increase 
D  the  depth  of  water,  at  low  stage,  of  from  6  to  9  inches. 

The  work  was  in  local  charge  of  Assistant  Engineer  C.  A.  Turrill, 
irith  an  average  force  of  fifty  men. 

The  funds  available,  and  the  appropriation  herein  estimated  for,  can 
)e  profitably  expendea  in  continuing  work  upon  the  shoals  below  ^ash- 
rille  in  accordance  with  the  present  plan. 

the  original  estimate  of  cost  of  improving  Cumberland  River,  below 

Nashville,  was $248,821  OO 

bnouut  appropriated 235,000  00 

Mnount  expended 229, 731  74 

Money  statement, 

imount  appropriated  by  act  passed  Aupist  1,  1882 $15, 000  00 

laly  1,  l':<83,  amount  expended  during  hscal  year,  exclusive  of 

f  outstanding  liabilities  July  1,  1882 (9,545  99 

|uly  1,  1883,  outstanding  liabilities 185  75 

9,731  74 

talyl,  1883,  amonnt  available 5,268  26 


juonnt  (estimated)  required  for  completion  of  existing  project 13, 821  00 

imount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     li,  821  00 

II.— ABOVE  NASHVILLE. 

FROM  NASHVILLE  TO  FOOT  OF  SMITH'S  SHOALS. 

Work  on  this  section,  heretofore  divided  into  two  sections,  was  re- 
amed in  September  and  carried  on  till  the  close  of  the  fiscal  year.  The 
rork  of  building  dams  was,  however,  suspended  during  the  winter  months 
n  account  of  high  water. 

Operations  were  confined,  principally,  to  the  following  obstructions : 

pier  removed  at  Nashville,  one-tenth  completed. 

iper  Nashville  Island,  completed. 

iestley's  Shoals,  completed. 
)oualdsou'8  Horse  Ford,  one-half  completed, 
indsley's  Island,  three-fifths  completed. 
jlote'H  Bar,  completed. 
^hitle^*8  Rock  Island,  completed. 
Melbourne's  Bar,  seven-eighths  completed, 
'alton's  Shoals,  completed. 

In  addition  to  the  work  done  at  the  obstructions  above  mentioned, 
)perations  with  a  snag-boat  were  carried  on  duriag  a  part  of  the  low- 
tater  season  between  Point  Burnside  and  Albany  Landing,  80  miles, 
Ind  Harts ville  and  !N^ashville,  a  distance  of  100  miles. 

The  following  are  the  quantities  of  work  done  on  this  section  during 
Bie  fiscal  year: 

tock  qnarried  for  dams cnbic  yards..  4,700 

lock  placed  in  dams do 16,184 

^k  excavated  from  channel —  .do 245 

vel  excavated  from  channel do 4,845 

Inags  removed 410 

)ld  wrecks  removed 2 

Drerhanging  trees  cut  down 19 

6455— E  83 .94 
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Work  on  this  section  was  conducted  by  Assistant  Engineer  C.  A. 
Turrill  in  local  charge,  with  an  average  force  of  sixty-two  men.  Under 
provisions  of  the  api)ropriation  act  of  August  2,  1882,  a  survey  of  this 
part  of  Cumberland  Biver  is  now  in  progress  with  a  view  to  ascertain- 
ing "  cost  of  placing  locks  and  dams  on  the  Cumberland  River  from 
Nashville,  Tennessee,  to  the  Cincinnati  Southern  Railroad  in  Kentucky." 

The  original  estimate  cost  of  improving  Cumberland  River  from  Nashville 

to  foot  of  Smith's  was $213,764  00 

Amoant  appropriated 162,000  00 

Amount  expended 159,611  77 

Money  statement 

July  1,  1882,  amount  available f3,392  23 

Amount  appropriated  by  act  passed  August  2,  1^82 30,000  00 

33,392  23 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jnlv  1,  1882 $27,806  67 

July  1,  1883,  outstanding  liabilities 3,197  33 

31,004  00 

July  1,  1883,  amount  available 2,388  23 

Amount  (estimated)  required  for  completion  of  existing  project 51, 764  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     51 ,  764  00 

in. — smith's  shoals. 

These  shoals,  consisting  of  Shadowen  Shoals,  White  Cliff  Ripple, 
Long  Shoals,  and  Mill  Shoals,  having  an  aggregate  fall  of  55  feet  in 
8  miles,  form  the  most  serious  obstruction  to  navigation  between  the 
Great  Falls  and  the  mouth  of  the  Cumberland,  an  estimated  distance 
of  591  miles. 

The  original  plan  of  improvement  was  based  on  a  survey  made  in 
1875.  The  method  adopted  for  the  improvement  of  the  channel  was  to 
deepen  it  and  make  it  as  smooth  as  practicable  by  excavating  throngh 
the  reefs  and  removing  bowlders,  and  to  contract  the  channel,  and  change 
the  direction  of  the  current  where  necessary,  by  the  construction  of  rip- 
rap dams. 

Work  on  these  shoals  was  resumed  in  September  and  carried  on  until 
the  latter  part  of  February,  when  the  work  according  to  the  existing 
project  was  completed. 

The  work  during  the  year  was  confined  to  Long  and  Mill  Shoals,  and 
consisted  in  the  strengthening,  and  in  some  cases  the  extension,  of  the 
dams  originally  built,  and  also  in  excavating  loose  and  solid  rock  from 
the  channel,  and  quarrying  stone  for  the  enlargement  of  the  dams. 

The  quantities  of  work  done  are  as  follows : 

Cabic  yards. 

Rock  excavated  from  chaDnel 665 

Earth  stripped  from  quarries 798 

Rock  quarried  for  dams 3,424 

Rock  placed  in  dams 4, 129 

Concrete  placed  in  dams 35 

Assistant  Engineer  W.  C.  Orozer,  was  in  local  charge,  with  an  aver- 
age force  of  fifty-four  men,  and  he  reports  that  these  shoals  are  now  in 
as  good  condition  as  the  shoals  above,  and  consequently  as  available 
for  navigation.  The  improvement  has  increased  the  depth  of  water  in 
the  channel  from  18  to  24  inches  on  what  was  formerly  a  50-inch  tide. 
Four  coal  boats  and  two  stone-boats  passed  over  the  shoals  between 
January  21  and  April  18,  drawing  from  52  to  54  inches,  and  without  the 
least  difficulty. 


Digiti 


zed  by  Google 


APPENDIX   Y.  1491 

The  total  estimates  for  the  improvement  of  Cumberland  River  at  Smith's 

Shoals : flOO.OOO  00 

Amount  appropriated 115,000  00 

Aoiouut  expended 114,228  50 

Money  statement. 

July  1,  1882,  amount  available |254  63 

Amount  appropriated  by  acif  passed  August  2,  1882 15,  ^00  00 

15,254  63 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $14,475  83 

July  1,  1883,  outstanding  liabilities 7  30 

14,483  13 

July  1, 1883,  amount  available 771  50 

IV. — CUMBBELAND  RIVEB  ABOVE  THE  MOUTH  OF  JELLIOO,  KENTUCKY. 

No  work  has  been  done  on  ibis  section  during  the  year  for  the  reasons 
given  in  my  last  annual  report,  namely: 

It  is  proper  here  to  jeport  that  the  State  of  Kentucky  has  during  the  last  session 
of  the  legislature  chartered  a  bompany  to  build  locks  and  dams  on  this  part  of  the 
Cumberland,  with  power  to  comdemn  mills,  dams,  and  otherreal  estate,  and  to  collect 
tolls  for  the  navigation  of  said  river  for  fifry  years.  The  act  also  provides  that  the 
4M>mpany  may  begin  operations  at  any  time  within  three  years,  and  before  doing  so 
they  must  pay  to  the  county  courts  of  Whitley.  Knox,  and  Bell  counties  the  sum  of 
$2,(566  each,  ^*  which  amount  had  been  expendeo  in  clearing  out  the  obstructions  and 
improving  the  navigation  in  said  counties." 

In  accordance  with  my  recommendation,  approved  by  the  Chief  of 
Engineers,  an  examination  of  the  mill  dams,  which  form  the  chief  ob- 
stmctions  to  navigation  in  this  part  of  the  river,  wa«  made  in  June  last 
by  Assistant  Engineer  W,  C.  Crozer,  from  whose  report  the  following 
information  was  obtained,  namely : 

Dam  No.  1. — Located  at  Pineville,  Ky.  Owned  by  James  J.  Gibson. 
Built  more  than  fifty  years  ago.  Authority  unknown.  Estimated  value, 
#1,000.  Length,  100  feet,  and  built  of  loose  rocks  thrown  in  above  nat- 
ural bowlders  in  river  bed.  Height,  20  inches.  Width  of  log-chute,  100 
feet  when  there  is  a  *•  log- tide."  Mill  small  and  inexpensive.  Has  ground 
60  bushels  of  corn  in  twelve  hours.  This  dam  is  no  obstruction  to  rafts 
and  logs. 

Dam  No.  2. — Located  6J  miles  below  Pineville.  Owned  by  Oliver  P. 
Ely.  Original  dam  built  about  fifty  years  ago;  present  one  over  twenty 
years  ago.  Authority,  stream  had  not  been  declared  navigable  at  time 
of  building.  Estimated  value,  $(^700.  Length,  319  feet.  Height,  3  to  7 
feet.  Built  of  log  cribs  filled  with  stone.  No  log-chute  when  dam  is  in 
repair.    Capacity  of  mill,  70  to  80  bushels  in  twelve  hours. 

Dam  No.  tJ.— Located  6  miles  above  Barboursville.  Owned  by  B.  F. 
Main  First  built  in  1869  and  rebuilt  in  1877.  Authority,  none.  Esti- 
mated value,  $500.  Length,  258  feet.  Height,  3J  feet.  Built  of  log  cribs 
filled  with  stone.  When  in  repair  no  log-chute.  Furnishes  power  for  a 
small  grist-mill. 

Dam  No.  4. — Located  at  Barboursville.  Owned  by  Peter  Hinkle  and 
John  Dishman.  Originally  built  about  seventy  years  ago  j  present  dam 
built  in  1877.  Authority,  none  but  age.  Estimated  value,  $3,600. 
Ijength,  197  feet.  Height,  4  to  8  feet.  No  log-chute.  Built  of  log  cribs 
filled  with  stone,  and  in  part  consists  of  a  solid  ledge  of  rock.  Buns  a 
small  grist-mill. 

Dam  No.  5. — Located  16  miles  by  river,  below  Barboursville.    Owned 
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by  James  McNeal.  Boilt  in  1846.  Aathority,  mill-site  oondemnM  by 
cooDty  court.  Estimated  valae,  $1,000.  Length,  174  feet.  Height 
aboat  6  feet.  Bnilt  of  log  cribs  filled  with  stone.  No  log-chnte.  Runs 
a  8mall  Kristmill. 

Dam  No.  6. — Location,  4  miles  below  Dam  No.  5.  Owned  by  John  F. 
Evans.  Built  in  1879.  Authority,  r*one.  Estimated  value,  $150. 
Length,  136  feet.  Height,  4  feet.  Built  of  log  cribs  filled  with  stone. 
No  log-chute.     Used  to  run  a  small  grist-mill. 

Dam  No.  7. — Located  at  Loudon,  Ky.    Owned  by  John  P.  Finley. 
Built  about  1848.     Authority,  mill-site  condemned  by  county  court. 
Estimated  value,  $  1,500.    Length,  158  feet.    Height  could  not  be  meas 
ured  owing  to  the  depth  of  water  on  it  at  the  time.    Built  of  log  cribs 
filled  with  stone.     No  log-chute.    Runs  a  small  grist-mill. 

Dam  No.  8. — Ix)cated  10  miles  below  London.  Owned  by  Mrs.  L.  D. 
Sutton.  Original  dam  built  300  feet  above  this  seventy  years  ago ; 
prenent  dam  built  in  1852.  Authority,  Whitley  county  cotirt.  Esti- 
mated value,  $1,500.  Length,  226  feet.  Height,  6  feet.  Bnilt  of  log 
cribs  filled  with  stone.  No  log-chute  when  dam  is  in  repair.  Used  to 
run  a  small  grist-mill. 

Dam  No.  9. — Located  at  Williamsburg,  Ky.  Owned  by  A.  C.  King. 
First  dam  built  in  1857,  present  dam  in  1882.  Authority,  Whitley  county 
court.  Estimated  value,  $1,200.  Length,  300  feet.  Height,  9  feet. 
Built  of  log  cribs  filled  with  stone  and  planked  over.  No  log-chute. 
Runs  a  small  i>ortable  grist-mill. 

Dam  No.  10. — Located  12  miles  by  water  below  AVilliamsburg. 
Owned  by  Joseph  L.  Jones.  First  built  about  one  hundred  years  ago, 
present  dam,  about  forty  years  ago.  Authority,  county  court.  Esti- 
mated value,  about  $300.  Height,  2^  feet.  Built  of  log  cribs  filled 
with  stone.    No  log-chute  when  in  repair.    Runs  a  small  grist-mill. 

Dam  No.  11. — Located  one  mile  above  the  mouth  of  the  Jellico  River. 
Owned  by  G.  M.  Parks.  First  built  about  twenty  years  ago;  present 
dam  built  in  1881.  Authority,  county  court.  Estimated  value,  $800. 
Length,  4^34  feet.  Height,  6  feet.  Built  of  log  cribs  filled  with  stone, 
and  planked  over.    No  log-chute.    Runs  a  small  grist-mill. 

It  should  be  noted  that  several  of  these  dams  have  gaps  in  tbem 
caused  by  the  floods,  and  that  if  they  were  entirely  removed  the  river 
would  not  be  as  much  improved  as  would  at  first  appear,  since  the  rapids 
and  reefs  upon  which  the  dams  are  generally  built  and  others  now 
flooded  by  the  mill-ponds  would  doubtless  become  almost  as  formidable 
obstructions  as  the  dauis  themselves. 

The  estimate  for  improving  the  Cumberland  River  above  the  mouth  of 

Jellico,  Kentucky,  was $50,000  Oi> 

Amount  appropriated 15,  000  0<l 

Amount  expeuded 9,  "272  44 

Money  statement. 

July  1,  1882,  amount  available |1,063  89 

Amount  appropriated  by  act  passed  August  2, 1882 : 5, 000  Ot^ 


6,063  8» 
July  1, 1883,  amount  expended  during  fiscal  year,  exclosive  of  out- 
standing liabilities  July  1,  1882 $216  67 

July  1,  1883,  outstanding  liabilities 119  66 

336  a 


July  1,  1883,  amount  available 5,727  5# 


Amount  (estimated)  required  for  completion  of  existing  project 35, 000  (0 
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Y3. 

IMPROVEMENT  OF  HIWASSEE  RIVER,  TENNESSEE. 

The  improvement  of  this  river  is  based  on  an  examination  made  in 
1874,  from  Savannah  Ford  to  its  mouth,  a  distance  of  3t  miles.  The 
plan  adopted  consists  in  excavating  a  channel  through  the  rock  and 
gravel  bars,  and  buildiug  dams  where  necessary,  so  as  to  afford  2  feet 
depth  of  water  for  a  minimum  width  of  40  feet  at  low  water. 

Active  operations  were  carried  on  during  September,  October,  and 
November,  under  the  local  charge  of  Assistant  Engineer  John  S.  Crary, 
by  hired  labor.  The  work  of  previous  seasous  was  taken  up  at  Gam- 
ble's Shoals  and  carried  through  to  Savannah  Ford.  Sixty-five  cubic 
yards  of  solid  rock,  and  219  cubic  yards  of  bowlders  were  excavated  from 
the  channel;  104  cubic  yards  of  riprap  dam  built  and  eighty-two  snags 
removed. 

The  Standing  Bock  and  the  overhanging  rock  under  which  many 
rafts  had  been  wrecked  were  completely  removed.  An  additional  depth 
of  at  least  10  inches  was  obtained  on  all  the  shoals  upon  which  work 
was  done.  Parties  living  near  the  river  report  a  large  increase  in  the 
shipments,  and  have  kindly  furnished  the  following  partial  statistics 
of  its  commerce,  namely : 

66,336  bashelaof  grain. 
743  bales  of  cottou. 
5,000  bushels  cotton-seed,  &c. 
Besides  large  quantities  of  lumber,  and  rafts  of  saw-logs. 

The  commerce  is  partly  carried  on  by  steamboats  from  the  Tennessee 
River,  and  partlj'  by  flat  and  keel  boats. 

The  appropriations  for  this  river  have  been  so  small  for  several  years 
past  that  a  considerable  portion  of  it  has  necessarily  been  expended  in 
taking  care  of  the  plant,  and  other  constant  expenses,  whether  ranch  or 
little  be  done.  This  has  made  the  work  actually  done  cost  excessively, 
and  it  cannot  be  otherwise  with  such  small  appropriations.  This  river 
is  now  in  a  fair  boating  condition,  and  I  would  therefore  respectfully^ 
recommend  an  appropriation  of  at  least  $5,000,  or  that  the  work  be  kept 
in  its  present  condition  until  Congress  deems  it  advisable  to  make  such 
an  apijropriation. 

The  tools  and  other  property  have  been  removed  to  the  Tennessee 
River,  where  a  part  of  them  can  be  used,  and  the  balance  stored  until 
they  are  again  required  for  the  Hiwassee,  without  expense  to  the  latter. 

Total  estimate  of  cost  of  improving  Hiwassee  River $34, 000  00 

Amount  appropriated 29, 000  00 

Amount  expended 28, 868  47 

Money  statement 

July  1,1882,  amount  available $31  98 

Ainonnt  appropriated  by  act  passed  August  2,  1882 ' 1 ,  500  00 

1,531  98 
July  1, 1883,  amount  expended  daring  fiscal  year,  excinsive  of 

outstanding  liabilities  July  1,1882 $1,382  71 

July  1,  18'53,  outstanding  liabilities 17  74 

1,400  45 

July  1,  1883,  amoant  available 131  53 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .      5, 000  00 


Digiti 


zed  by  Google 


1494  REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Y4. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

The  French  Broad  River  enters  the  State  of  Tennessee  at  Paint  Bock, 
and  after  a  course  of  121  miles  empties  into  the  Holston  Biver,  4^  miles 
above  Knoxville.  From  the  junction  of  the  Nolichucky  up  to  the  State 
line  the  French  Broad  is  not  susceptible  of  improvement,  except  by  slack- 
water  navigation  at  enormous  cost.  After  i^eceiving  the  waters  of  the 
Nolichucky,  its  charact'er  changes  to  a  broad  and  beautiful  stream,  well 
adapted  to  na\igation.  The  present  plan  of  improvement  is  based  upon 
an  examination  made  in  1876,  and  consists  in  removing  the  obstructions 
from  the  channel,  cutting  overhanging  trees,  and  building  wing-dams 
where  necessary,  so  as  to  permit  the  passage  of  vessels  drawing  2^  feet 
of  water  as  high  as  Leadvale  during  the  low-water  season.  Active 
operations  were  carried  on  by  hired  labor,  under  the  local  charge  of 
Assistant  Engineer  John  S.  Orary,  from  July,  1882,  to  January,  1883^ 
when  work  was  suspended,  the  available  funds  being  exhausted. 

At  Green's  Shoals  the  little  work  necessary  was  completed.  At  Sewee 
Mill  Shoals  two  training-dams  were  constructed  and  the  water  deei>ened 
from  12  inches  to  28  incl]^s  at  the  head,  and  from  10  to  42  inches  at  the 
foot.  At  Campbell  Mill  Shoal  a  retainiug-wall  was  built  40§  feet  long 
and  an  old  fish-dam  torn  out,  increasing  the  depth  of  water  10  inches. 
At  Bowman's  Shoal  an  old  fish  dam  was  torn  out  and  the  rock  put  on 
the  old  State  dam. 

At  Pickle's  I>land  was  found  the  most  serious  obstruction  in  this  part 
of  the  river,  and  it  was  deemed  best  to  open  the  slough  back  of  the  island 
and  partly  close  the  other  with  a  stone  and  brush  dam.  Work  here  was 
about  three-fourths  done  when  operations  were  suspended.  Ascending 
boats  use  the  new  channel,  although  the  old  one  is  open  for  use.  The 
work  done  gives  good  satisfaction  to  those  navigtiting  the  river. 

Stone  qnarried cubic  yards..  1,385 

Kiprap  dams  built do 3,871 

Solid  rock  excavated  from  channel do 4 

Bowlders  excavated  from  channel do 165 

Overhanging  trees  cut 74 

Snags  removed ". 55 

Bmsh  used  in  dams , cords..  7S 

An  appropriation  of  $15,000  can  be  profitably  expended  next  season 
in  cjirryidg  forward  this  work  according  to  the  present  project. 

The  commercial  statistics  for  the  period  of  operations  (July  to  Janu- 
ary) are  as  follows : 

Sawed  lumber feet,  B.  M.,  541,000 

Rafts  of  logs number..  12 

Grain bushels..  21,271 

Wood  and  tan  bark cords..  26ft 

Produce tons..  269 

Merchandise do...  164 

From  Leadvale  to  the  North  Carolina  State  line  no  estimate  has  been 
made  for  the  improvement  of  this  river. 

The  original  estimate  of  cost  of  improving  French  Broad  River  from  Dau- 

dridge  to  its  mouth  was |ir»0,  OOO 

Amount  appropriated 18,500 

Amount  expended 18,500 
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Money  statement. 

July  1,  18J52,  amount  available $1,464  59 

Amount  appropriated  by  act  passed  Aagust  2, 1882 5, 000  00 

6,464  59 
Jnly  1,  1883,  amoant  expended  dnring  fiscal  year,  exclasive  of 

ontstanding  liabilities  Jnly  1,  1882 96,436  72 

July  1,  1883,  outstanding  liabilities 27  87 

6,464  59 

Amount  (estimated)  required  for  completion  of  existing  project 131, 500  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     15, 000  00 


Y5- 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

After  a  course  of  about.  100  miles  in  Virginia,  theClincli  Elver  enters 
Tennessee  and  pursues  a  general  southwenterly  course  for  over  230 
miles,  and  enters  the  Tennessee  Eiver  at  Kingston,  Tenn.  The  area 
drained  by  the  Upper  Clinch  is  about  1,436  square  miles,  a  large  por- 
tion of  which  is  isolated  from  railroad  facilities  by  parallel  mountain 
ranges. 

From  1830  to  1845  the  State  of  Tennessee  expended  considerable 
sums  of  money  in  the  improvement  of  this  stream,  but  most  of  the  work 
was  done  by  contract,  under  a  loose  system  of  supervision,  and  not 
being  well  done,  has  been  greatly  damaged  or  destroyed.  The  com- 
merce of  the  river  increased  to  such  an  extent  as  to  outgrow  these  primi- 
tive improvements.  From  an  examination  made  in  1875,  the  present 
plan  of  improvement  was  adopted.  With  the  progress  of  these  improve- 
ments the  commerce  of  the  river  increased  so  rapidly  that  it  became 
necessary  to  increase  the  width  of  the  channel  to  nearly  double  the 
width  originally  estimated  as  necessary. 

The  plan  of  improvement  adopted  is  to  remove  the  most  dangerous 
obstructions  down  to  extreme  low-water  mark,  blasting  a  chute  through 
the  ledges  and  building  wing  and  training  dams  where  necessary,  so 
as  to  secure  at  ordinary  low  water  a  depth  of  2  feet  from  Kingston  to 
Clinton,  70  miles,  and  1^  feet  from  Clinton  to  Haynes,  75  miles. 

Active  operations  were  continued  during  the  year  under  the  local 
charge  of  Assistant  Engineer  W.  G.  Sanborn,  with  an  average  force 
of  about  eighteen  men,  two  parties  working  until  November,  and  since 
then  one  party. 

Work  was  carried  on  at  many  places  in  the  110  miles  from  Straight 
Shoals  to  Black's  Shoals — the  most  important  above  Haynes  being 
Straight  Shoals  and  Hunter's  Shoals — strong  stone  dams  being  built 
from  the  left  shore  out  and  through  the  shoals  and  the  channel 
widened  and  deepened  by  excavating  the  solid  rock.  Work  here  was 
completed  and  navigation  made  safe  with  2  feet  lower  stage  than 
before. 

Below  Haynes. — The  most  important  improvements  were  made  at 
Bletcher's  Shoals,  Cloud  Shoals,  and  Llewellyn  Shoals. 

Bletcher  Shoals  were  the  most  obstructive  and  dangerous  of  any  on 
the  river.  As  the  improvements  were  being  started  at  these  shoals, 
the  assistant  engineer  observed  that  50  per  cent,  of  all  the  rafts  and 
boats  that  attempted  to  pass  through  them  were  more  or  less  injured, 
and  part  were  entirely  torn  to  pieces. 
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Since  the  improvement  neared  completion  everything  has  passed 
safely  through  these  shoals.  A  very  strong  wing  and  training  dam  has 
been  built  from  the  left  shore  down  through  the  worst  part  of  the 
shoals,  and  a  channel,  120  feet  to  150  feet  wide,  blasted  through  the 
ledges.    This  work  is  still  in  progress. 

At  Cloud  Shoals  and  Llewellyn  Shoals  the  work  done  was  of  the 
«ame  kind,  but  of  less  extent. 

The  extent  of  work,  and  its  location  at  each  shoal,  was  carefully  de- 
termined from  numerous  gauges  and  measurements,  and  thus  ail  un- 
necessary work  was  avoided,  and  all  expense  concentrated  on  useful 
work  upon  a  defined  plan. 

The  following  was  the  work  done  during  the  fiscal  year: 

Solid  rock  excavation cubic  yards..  927 

Loose  rock  excavation do 8H9 

Oravel  excavation do 1, 684 

Old  dams,  excavation do 578 

Earth  embankment do l,52fi 

stone  quarried do.*. ... .  3, 20S 

Riprap  dam  built do 4,«66 

Timber  in  dams feet  B.  M..  12,000 

8naf^H  removed 152 

Overhan^'Hi:  trees  cut  down 32 

Merchants,  manufacturers,  farmers,  and  river  men  generally  have 
promptly  utilized  the  improvements  as  fast  as  they  became  available 
and  have  tried  to  bring  down  their  loaded  boats  when  the  river  was 
less  til  an  6  inches  above  extreme  low  water.  They  jiassed  safely 
through  the  improved  shoals,  but  were  detained  some,  and  finally  stop- 
ped at  shoals  that  had  not  been  improved  for  want  of  available  funds. 

The  commercial  statistics  for  lumber  and  grain  are  derived  mainly 
from  the  records  of  the  assistant  engineer,  for  the  years  1881,  1882,  and 
and  1883.  Saw-mill  men  and  river  men  generally  estimate  the  number 
of  rafts  from  two  to  four  times  the  number  herein  reported. 

Rafts  number  2,493,  containing  197,726  logs,  which  estimated  at  250  feet  B. 

M.  each feetB.  M*..  49,181,500 

Tliese  rafts  were  jmrtly  loaded  with  sawn  lumber do . . .     1, 000. 000 

Grain  and  potatoes bushels..  53,000 

Flat-boats  laden 350 

Of  this  number: 

40  flat-boats  carried  zinc  ore tons..  2,000 

•  4  tlat-boats  carried  hickory  timber do...  200 

160  tlat-boats  carried  lumber  (black  walnut) feet  B.  M..  5,:)00,  iiOO 

120  flat-boats  carriwl  grain bushels..  200,000 

20  flat-boats  carried  sundries tons. .  1, 010 

Families  moving  with  their  household  goods,  &c 6 

Shipments  made  on  five  steamboats  plying  on  the  river  aggregated: 

Grain bushels..  110,000 

Flour  and  potatoes barrels..  2,550 

Bacon,  &c tons..  400 

In  addition,  three  steamboats  and  thirteen  barges  moved : 

Coal bushels..         70,000 

Iron  ore tons..  3.5,000 

At  Bletcher's  Shoals  above  the  mouth  of  Powell's  River  (a  very  im- 
portant tributary  of  the  Clinch)  the  assistant  engineer  observed  fifty- 
one  rafts  and  boats  pass  in  one  hour,  sixteen  being  on  the  shoal  at  one 
time,  six  overlapping  each  other.  In  twelve  consecutive  hours,  one 
hundred  and  sixty  rafts  and  boats  pass  through,  and  at  another  time 
one  hundred  and  eighty-one  rafts,  &c.,  on  which  were  over  1,000  people. 

The  balance  on  hand  and  the  amount  herein  estimated  for  can  be 
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profitably  expended  in  continning  operations  nnder  the  existing  project 
^ud  in  view  of  the  increase  in  commerce  on  this  river  it  is  probable 
that  a  considerable  additional  work  will  be  justified  in  the  near  futore. 

The  original  estimates  for  improving  Clinch  River,  Tennessee $26, 400  00 

Amount  appropriated '. 16, 000  00 

Amount  expended 15,464  90 

Money  statement 

July  l,lfcW2,  amount  available $5,502  00 

Amount  appropriated  by  act  passed  August  2,  1882 .f 3,000  00 

8,502  00 
July  1,  1883,  amonnt  expended  during  fiscal  year,  exclnsive  of 

outstanding  liabilities  July  1,  1882 $7,369  24 

July  1,  1883,  outstanding  liabilities 597  66 

— — ^— — — —       7,  tTuo  90 

July  1,  1883,  amonnt  available 5:^  10 

Amonnt  (estimated)  required  for  completion  of  existing  project 10, 400  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1885 .     1 0, 400  00 


Y  6. 

IMPROVEMENT  OF  DUCK  RIVER,  TENNESSEE. 

Dnck  River  rises  in  the  Cumberland  Mountains  in  Middle  Tennessee, 
flows  a  little  north  of  west  and  empties  into  the  Tennessee  River,  14 J 
miles  above  Jobnsonville. 

The  State  did  not  attempt  to  improve  this  river  with  its  own  funds 
but  authorized  its  improvement  by  incorporated  companies  at  three 
different  times.  Some  work  was  done  under  one  of  these  charters,  but 
no  practical  results  were  attained  until  the  i)resent  project  was  adopted, 
based  upon  an  examination  made  in  ISTD*  This  plan  embraced  the 
removal  of  the  obstructions  in  the  channel,  closing  chutes,  revetting  the 
shore  where  necessary,  cutting  overhanging  trees,  and  building  brush 
and  riprap  dams,  so  a«  to  confine  the  water  and  cause  it  to  scour  out 
the  gravel  bars,  and  thus  secure  2J  to  3J  feet  of  water  in  the  channel 
for  from  four  to  six  months  of  the  year,  which  would  answer  all  the 
present  requirements  of  commerce. 

Active  operations  were  carried  on  by  hired  labor  for  five  months  un- 
der the  local  charge  of  Assistant  Engineer  J.  E.  Turtle.  This  season's 
work  completed  the  improvement  of  this  river  from  Ceutreville  to  its 
mouth,^  a  distance  of  68  miles  according  to  the  adopted  plan,  and  the 
work  may  generally  be  regarded  as  permanent;  yet  there  are  a  few  im- 
portant shoals  that  may  require  additional  work  in  the  near  future. 

Work  was  done  on  twenty-one  shoals.  At  Blue  Rock,  the  channel 
was  widened  30  feet  by  blasting  out  the  solid  ledge.  Five  Iskmd  Shoals 
were  the  most  difficult  and  dangerous  on  the  river ;  they  were  improved 
by  removing  snags,  constructing  two  dams,  and  excavating  a  small 
island,  and  no  further  trouble  need  be  apprehended  there ;  care  was 
taken  to  make  this  work  permanent.  At  Hurricane  Greek  the  log  and 
brush  dam  built  in  1881  was  found  intact,  and  it  was  extended  so  as  to 
<5lo8e  the  right  or  crooked  chute,  and  throw  the  water  into  the  left  or 
straight  chute. 
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The  following  work  was  doue  this  season : 

Rock  excavated  from  channel cubic  yards. .  S3 

Gravel  excavated  from  channel do 567 

Earth  excavated  from  channel do 1,637 

Earth  stripped  from  quarry do 44 

Stone  quarried do 734 

Stone  placed  in  dams do 781 

BnagB  removed 646 

Overhanging  trees  cut 528 

The  river  is  now  in  a  fair  navigable  condition  from  Centreville  to  its 
mouth.  A  steaq^boat  has  been  built  this  season  especially  for  navigat- 
ing this  river. 

The  commercial  statistics  are  very  incomplete.  Two  steamers  carried 
out  most  of  the  produce  below  Hurricane  Branch,  namely,  50,000  sacks 
of  grain. 

River  men  report  that  the  improvements  have  greatly  benefited  the 
navigation  of  this  river. 

The  available  funds  for  this  work  having  been  nearly  exhausted  the 
boats  and  tools  were  laid  up,  and,  in  order  to  avoid  the  expense  of 
watchmen  for  an  indefinite  period,  no  additional  appropriation  having 
been  made,  application  was  made  to  the  Chief  of  Engineers  for  authority 
to  sell  this  property  and  turn  the  proceeds  into  the  Treasury,  which  wiD 
be  doue  at  an  early  day,  the  application  having  been  approved. 

Although  the  work  contemplated  in  the  existing  project  has  not  all 
been  done,  it  is  believed  that  the  improvement  accomplished  will  answer 
all  the  present  needs  of  commerce,  for  several  years  at  least,  and  it  is 
therefore  respectfully  recommended  that,  unless  Congress  deems  it  ex- 
pedient to  approi)riate  at  least  one-half  of  the  sum  estimated  for  as 
necessary  to  complete  the  existing  project,  no  further  appropriation  be 
made  at  present. 

The  original  estimate  of  cost  of  improving  Duck  River  was |35, 118  OO 

Amount  appropriated 13,000  00 

Amount  expended 12, 880  38 

Money  statement 

July  1,  1882,  amount  available $1,776  ^ 

Amount  appropriated  by  act  passed  August  2, 1882 3,000  00 

4,776  2& 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 |4,543  08 

July  l,18s3.  outstanding  liabilities 113  55 

* 4.656  6» 


July  1.1883,  amount  available 119  69 

Amount  (estimated)  required  for  completion  of  existing  project 22, 118  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     10, 000  00 


Y7. 

IMPROVEMENT  OF  OBEY'S  RIVER.  TENNESSEE. 

This  stream  empties  into  the  Cumberland  Eiver  at  Celina,  Tenn.^ 
about  3  miles  below  the  Kentucky  State  line. 

Barnes'  Landinjr  is  the  present  head  of  navigation,  but  small  boats 
have  ascended  to  Eastport,  at  the  Fork  of  Obey's,  some  18  miles  above. 
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From  an  examiDatiou  made  in  1879,  from  Barnes'  Landing  to  its  mouth, 
43  miles,  the  obstructions  were  found  to  be  the  usual  ones  in  this  region, 
of  snags,  overhanging  trees,  rock  and  gravel  bars,  and  bowlders. 

The  plan  of  improvement  provides  for  the  removal  of  these  obstruc- 
tions and  the  building  of  wing-dams,  so  as  to  secure  safe  navigation  for 
small  steamboats  and  rafts  during  boating  tides  for  four  or  five  months 
of  the  year,  which  will  give  all  the  facilities  needed  for  some  time. 

Mr.  C.  A.  Turrill,  assistant  engineer,  has  had  local  charge  of  this 
work,  with  an  average  force  of  thirty-seven  men,  and  commenced  active 
operations  by  hired  labor  on  June  1,  and  the  work  is  now  in  progress. 
Improvements  were  carried  forward  at  three  places,  namely:  Reef  re- 
duced at  Johnson's  Ford,  two  riprap  dams  finished  at  Ford's  Island,  and 
220  cubic  yards  of  stone  quarried  for  dams  at  Gamewell's  Island;  63 
cubic  yards  of  rock  and  481  cubic  yards  of  gt*avel  have  been  excavated 
from  the  channel,  and  418  cubic  yards  riprap  dam  built.  A  snag-boat 
worked  down-stream,  from  Eastport  to  West's  Island,  about  20  miles^ 
removing  from  the  channel  41  cubic  yards  of  rock  and  seventeen  snags, 
and  cutting  down  twenty  one  overhanging  trees. 

About  two- thirds  of  the  projected  improvements  have  been  completed, 
and  it  is  expected  the  work  will  be  entirely  completed  within  four  months. 

The  total  amount  expended  to  June  30, 1883,  is  $7,842.65,  and,  as  the 
balance  of  the  appropriation,  $3,657.35,  is  deemed  sufficient  to  complete 
the  improvements  required  by  the  limited  commerce,  no  further  appro- 
priation is  asked  for. 

Kaftmen  appear  to  be  satisfied  with  the  improvements  that  have  been 
made. 

About  three  hundred  rafts  of  logs  descended  this  river  during  the 
year.  No  steamboats  ascended  this  year,  but  one  is  expected  to  ply  on 
this  stream  next  winter. 

Original  estimate  of  cost  of  improving  Obey's  Kiver |11, 869  OO 

Amoant  appropriated 11, 500  00 

Amonnt  expended 7, 842  ^ 

Money  statement. 

Amoant  appropriated  by  act  passed  August  2, 1882 |5, 000  00 

July  1,  188*3,  amount  expended  during  hscal  year,  exclusive  of 

ontstanding  liabilities  July  1,  1882 $4  20 

July  1,  188:J,  outstanding  liabilities 1,338  45 

1,342  » 

Julx  1.  1883,  amount  available 3,667  31^ 


Y8. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

This  stream  flows  wholly  in  the  State  of  Tennessee.  It  rises  in  the 
table-land  of  the  Cumberland  Mountains,  abont  18  miles  east  of  Sparta^ 
and  enters  the  Cumberland  Eiver  near  Carthage,  Tenii.  The  head  of 
navigation  is  at  Sligo's  Ford,  about  80  miles  from  its  mouth,  and  the 
fall  in  that  distance  is  abont  50  feet.  An  examination  was  made  by 
the  United  States  in  February,  1879,  from  the  mouth  of  the  river  to 
the  head  of  navigation.    The  obstructions  were  found  to  be  gravel- 
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reefs,  logs,  snags,  aud  overhanging  trees,  with  a  crooked  channel  at 
several  points,  making  navigation  insecure  at  all  times,  and  having 
aboat  3  feet  5  inches  of  water  at  the  numerous  shoals, .at  a  stage  of  3 
feet  above  low  water. 

The  plan  of  improvement  is  to  remove  channel  obstructions  and  build 
wing-dams,  so  as  to  enable  steamboats  of  not  more  than  3  feet  draught 
to  ply  to  aud  from  Nashville  for  about  five  mouths  in  the  year,  when  the 
Cumberland  River  is  usually  at  a  good  boating  stage — from  February  to 
July. 

The  first  appropriation,  $6,000,  was  made  in  1880,  and  again,  in  1881, 
$4,000  was  appropriated.  By  act  of  August  2,  1882,  another  $4,000 
was  available  near  the  close  of  the  then  working  season,  but  the  unu- 
sually high  stage  of  water  rendered  it  impracticable  to  successfully  and 
economically  renew  active  operations  until  the  1st  of  June,  the  last 
month  of  the  fiscal  year.  A  »tnag-boat  was  then  started  down-stream 
from  Eagle  Creek,  about  4  miles  below  Sligo's  Ferry,  to  clear  the  chan- 
nel of  the  drift  and  snags  accumulated  by  the  winter's  floo<ls.  At  the 
end  of  June  the  snagging  party  hiid  reached  Mine  Lick  Island,  thus 
working  over  a  reiich  of  about  18  miles  of  river,  aud  had  removed  fifty- 
eight  snags  and  stumps,  cut  down  one  hundred  and  seven  overhanging 
trees,  and  girdled  two  hundred  trees  on  the  caving  banks.  Several  of 
the  island  chutes  were  also  trimmed  of  obstructing  bushes. 

At  Hall  Rock  Island  about  775  cubic  yards  of  gravel  were  put  in  a 
dam,  which  is  to  be  about  500  feet  long. 

At  Trounsdays  Ferry  Bar  a  riprap  dam  about  600  feet  long  will  be 
built,  and  for  which  250  cubic  yards  of  stone  were  quarried  in  June. 

The  work  already  done  upon  this  stream  has  materially  improved  the 
navigable  channel,  aud  it  is  reported  by  steamboat  men  to  be  satisfac- 
tory, giving  them  a  safe  channel  of  an  average  increased  depth  of 
about  7  inches  at  a  Ktage  of  3  feet  above  low  water. 

Steamers  from  the  Cumberland  River  have  made  fifteen  trips  up 
the  Caney  Fork  during  the  past  year.  A  large  increase  of  commerce, 
chiefly  )>roduce  aud  grain,  and  including  200,0(»0  bushels  of  corn,  is  re- 
ported as  reaching  a  market  at  Nashville,  with  return  cargoes  of  mis- 
cellaneous merchandise  to  Sligo's  Ford  and  intermediate  points,  but  no 
detailed  data  as  to  quantities  can  be  readily  obtained. 

The  appropriation  of  $10,228  asked  for  the  next  fiscal  year  can  be 
profitably  applied  in  removing  reefs,  building  wing-dams,  cutting  over- 
hanging trees,  and  largely  in  clearing  the  channel,  for  the  Caney  Fork, 
being  a  mountain  stream,  is  subject  to  heavy  floods.  Its  caving  banks 
aud  consequent  snags  aud  drift  will  require  such  work  to  be  done,  more 
or  less  in  extent,  from  year  to  year. 

Amount  est  mated  for  improviug  Caney  Fork  River 130, 228  00 

Amount  appropriated 14, 000  00 

Amount  expended 10,966  07 

Money  statement. 

Amount  appropriated  by  act  pasHed  August  2,  18tf2 $4,  f»00  00 

July  1,  18b3,  outstanding  liabilities 966  07 


July  1,  1883,  amount  available 3,033  93 


Amount  (estimated)  required  for  completion  of  existing  project 16, 228  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     16, 228  00 
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Y9. 
IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

The  improvement  of  the  navigatiou  of  the  Coosa  River,  with  the 
view  to  its  connection  with  the  waters  of  the  Tennessee,  was  under 
consideration  as  early  as  1823,  when  the  State  of  Alabama  passed  an 
act  to  aid  in  the  proposed  work,  which  act  was  formally  approved  by 
Congress  the  following  year,  and  later,  in  1828,  Congress  provided  that 
any  surplus  of  the  grant  for  improving  Tennessee  River  should  be  ap- 
plied .to  the  improvement  of  the  navigation  of  the  Coosa,  Cahaba,  and 
Black  Warrior  rivers. 

The  improvement  of  the  navigation  of  the  Coosa,  notwithstanding 
the  early  consideration  of  the  subject,  seems  to-  have  been  neglected 
antil  quite  recent  years. 

In  1870  an  examination  of  the  Coosa,  between  Greensport  and  the 
Selma,  Rome  and  Dalton  Railroad  Bridge,  a  distance  of  77  miles,  was 
authorized  by  an  act  of  Congress,  and  in  1872  an  instrumental  survey 
was  made  of  this  part  of  the  river,  upon  which  to  base  plans  and  esti- 
mates for  its  improvement. 

In  1875  an  examination  of  the  river  was  made  from  Rome,  Ga.,  to 
Gadsden,  Ala.,  a  distance  of  135  miles,  when  a  plan  for  its  improve- 
ment was  adopted  (which  was  subsequently  modified),  providing  for  a 
channel  80  ieet  wide  and  4  feet  deep  at  extreme  low  water. 

In  1876  an  appropriation  was  made  for  improving  the  Coosa  River, 
between  Rome  and  the  Selma,  Rome  and  Dalton  Railroad  Bridge,  which 
dates  the  beginning  of  the  improvement  of  this  river  according  to  a  fixed 
and  systematic  plan. 

Active  operations  have  been  carried  on  each  year  since  the  begin- 
ning of  the  work,  and  the  improvement  is  now  far  advanced. 

A  channel  3  feet  deep,  at  least,  at  extreme  low  water,  is  contem- 
plated in  the  projected  improvement. 

Work  on  the  channel  between  Rome  and  Greensport  has  been  sus- 
pended, in  order  that  the  more  serious  obstructions  below  Greensport 
may  be  disposed  of  first,  or  carried  so  near  completion  as  to  permit  the 
opening  of  the  entire  river  embraced  in  the  present  project  of  improve- 
ment at  or  about  the  same  time. 

The  obstructions  below  Greensport  consist  in  a  succession  of  very 
broad  and  shallow  reefs,  extending  over  5  miles  of  the  river,  and  hav- 
ing a  total  fall  of  24  feet,  the  greater  part  of  which  is  confined  to  a 
length  of  about  2  miles.  This  part  of  the  river,  5  miles  in  length,  em- 
braces Whistemant's  Shoals  and  Ten  Island  Shoals,  the  improvement 
of  which  requires  a  far  more  costly  and  extended  work  than  will  be 
necessary  on  any  other  part  of  the  river  included  in  the  present  project 
for  improvement.    The  plans  for  improving  these  shoals  are  as  follows : 

First.  A  longitudinal  dam  2,000  feet  long,  forming  a  canal,  with  a  lock 
at  the  lower  end. 

Second.  A  dam  1,100  feet  long  across  the  river,  terminated  at  pne 
bank  by  another  lock. 

Third.  The  utilization  of  a  natural  chute  as  part  of  the  canal,  placing 
a  dam  and  third  lock  at  its  lower  end. 

Operations  during  the  year  have  been  confined  to  the  works  above 
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mentioned  and  to  opening  the  channel  through  Lonnergan's  and  Hart's 
reefs,  below  Lock  No.  3. 

The  following  are  the  quantities  of  work  done  during  the  fiscal  year 
ending  June  30,  1883: 

Cubic  yflkrdA. 

Stone  quarried  for  locks 1, 319 

Stone  cut  for  Locks  Nos.  2  and  3 473 

Masonry  laid,  cut  stone  and  rubble 239 

Dry  rubble  in  dam  Lock  No.  2 4,689 

Stone  quarried  for  riprap  dams 5, 894 

Stone  and  gravel  placed  m  riprap  dams 18, 597 

Earth  excavation 2, 106 

Channel  excavation,  solid  rock ^ 359 

Channel  excavation,  loose  ix>ck  and  gravel 1, 140 

In  addition  to  the  above  a  boom  was  constrncted  just  above  Lock  1 
to  prevent  the  accumulations  of  drift  wood,  and  three  barges  were  bailt 
for  use  in  boating  stone  to  the  dams,  besides  other  miscellaneous  work. 

The  condition  of  the  improvement  on  June  30,  1883,  was  as  follows : 

Lock  No.  1. — Masonry  completed,  and  the  lock  is  ready  for  the  gates. 
The  longitudinal  dam  and  short  spurdam  connecting  with  this  lock  are 
also  complete,  2,570  cubic  yards  of  stone  having  been  placed  in  these 
dams  during  the  year. 

Loch  No.  2. — Masonry  completed ;  also  the  dry  rubble  dam,  1,100  feet 
long,  extending  from  the  upper  end  of  the  lock  to  the  opposite  shore  of 
the  river. 

Work  on  the  dams  connecting  the  lower  end  of  this  lock  with  Wood's 
Island  was  continued  during  the  year  and  is  now  about  completed. 

Lock  No.  3. — All  of  the  stone  required  for  this  lock  ha«  been  cut.  A 
coffer-dam,  inclosing  the  lock-pit,  has  been  constructed,  and  the  foun- 
dation excavated,  which  is  now  ready  for  the  masonry. 

No  masonry  has  yet  been  laid,  owing  to  certain  difficulties  in  the  way 
of  acquiring  a  title  to  the  site  of  the  lock. 

The  work  was  under  the  local  charge  of  Assistant  Engineer  M.  T. 
Singleton,  with  an  average  force  of  one  hundred  and  twelve  men. 

In  addition  to  the  usual  trouble  experienced  on  this  part  of  the  work 
during  the  fall  months  on  account  of  the  prevalence  of  malarial  fevers, 
the  work  was  further  retarded  by  an  outbreak  of  small-pox  in  the  work- 
ing force  in  December,  1882.  Prompt  measures  of  quarantining  and 
vaccination  were  resorted  to,  which,  in  addition  to  the  isolation  of  the 
infected,  held  the  disease  under  control,  and  finally  suppressed  it  alto- 
gether. 

A  resurvey  and  maps  of  lands  needed  by  the  United  States  in  con- 
nection with  the  construction  and  maintenance  of  the  canal  was  made 
during  the  year  by  the  engineer  party  on  the  work. 

The  balance  on  hand  and  the  amount  herein  estimated  for  can  be  pro- 
fitably expended  in  completing  Lock  No.  3,  putting  in  lock-gates,  and 
continuing  the  improvement  at  other  ])oints  on  the  river  between  Borne 
and  the  Selma,  Home  and  Dalton  Railroad  Bridge. 

Five  steamers  ply  on  this  river,  and  are  employed  in  the  heavy  lum- 
ber, iron,  and  cotton  trade,  and  in  the  transportation  of  passengers  and 
general  merchandise  between  Rome,  Ga.,  and  Gadsden  and  Greensport, 
Ala.  Two  tugs  are  also  employed  in  towing,  logs  to  the  mills  at  Gads- 
den. 

Original  estimate  of  cost  of  improving  Coosa  River,  Georgia  and  Alabama. .  $552, 347 

Amount  appropriated :^68,709 

Amount  expended 320,683 
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Money  statemeni, 

Jaly  1,  1882,  amount  available $17,Si7  21 

Amonnt  appropriated  by  act  passed  August  2,  18B2 •. 83, 700  06 

101,557  21 
July  1 ,  1883,  amount  expended  during  fiscal  year,  exchisi  ve  of 

outstanding  liabilities  July  1,  1882 $49, 698  44 

July  1,  1883,  outstanding  liabilities 3,841  77 

53,540  21 

July  1,  1883,  amount  available ' 48,017  00 


Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1885 . 


183,647  00 
150  000  00 


Yio. 
IMPROVEMENT  OF  OOSTENAULA  AND  C008AWATTEE  RIVERS,  GEORGIA. 

These  streams  are  in  Northwestern  Georgia.  Examinations  were 
made  in  1872  and  1874  for  a  distance  of  about  105  miles  from  Garter's 
Mills,  on  the  Goosawattee,  to  the  mouth  of  the  Oostenaula,  at  Eome. 

The  plan  of  improvement  was  to  remove  the  obstructions,  consisting 
of  rock,  reefs,  gravel  bars,  snags,  and  overhanging  trees. 

Ko  work  was  done  nor  expenditure  made  on  either  stream  during  the 
last  fiscal  year,  and  there  does  not  appear  to  be  any  commercial  neces- 
sity for  any  further  improvement  than  that  which  can  be  accomplished 
with  the  amonnt  appropriated  by  act  of  August  2,  1882,  $1,0()0,  which 
is  to  be  applied  in  removing  the  abandoned  bridge  piers  near  Rome,  and 
such  other  work  as  can  be  done  to  advantage  near  the  mouth  of  the 
Oostenaula,  so  soon  as  a  working  force  can  be  ecodomically  fitted  out 
and  certain  necessary  action  taken  by  the  owners  of  the  bridge  piers. 

A  fair  navigable  channel  is  secured  on  these  streams  for  nine  months 
of  the  year,  that  in  the  Goosawattee  having  a  depth  of  2  feet,  and  that  in 
the  Oostenaula  having  3  feet  of  water,  about  all  that  can  be  accom- 
plished without  slack  water  navigation. 

Therefore,  no  further  appropriation  is  asked  for,  nor  plan  submitted. 

Estimates  of  cost  for  improving  these  rivers $28,208  50 

Amount  appropriated 26,000  00 

Amoant  expended 24,858  14 

Money  statement. 

July  1,  1882,  amount  available $141  86 

Amonut  appropriated  by  act  passed  August  2,  1882 1,000  00 

July  1,  1883,  amount  available 1,141  86 


Yii. 

IMPROVEMENT  OF  OCMULGEE  RIVEH.  GEORGIA. 

During  the  first  half  of  this  century  the  State  of  Georgia  made  appro- 
priations for  this  stream  amounting  to  at  least  $60,000. 

The  Ocmulgee  joins  the  Oconee  about  10  miles  below  Lumber  City, 
the  two  forming  the  Altamaha,  the  principal  water  highway  of  the  State, 
which  empties  into  the  Atlantic  Ocean. 
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The  first  examination  and  sarvey  of  the  Ocmalgee  made  by  the  XTnited 
States  wa«  in  1852.  Another  examination  was  made  in  1875  from  Macon 
to  the  mouth  of  the  river. 

The  obstructions  to  navigation  consist  of  occasional  reefs,  snags,  logs, 
sunken  rafts,  and  overhanging,  trees.  The  banks  are  not  at  all  stable, 
owing  to  the  character  of  tne  soil  and  the  great  rapidity  of  the  current 
during  freshets. 

Active  operations  with  two  steam  snag-boats  were  resumed  by  hired 
labor  in  the  early  part  of  October.  The  river  was  worked  over  from 
Dodge's  Boom  to  its  mouth,  a  distance  of  25  miles,  when  at  the  end  of 
the  month  the  snag-boats  ascended  the  Oconee  for  similar  operations 
on  that  river,  namely,  removing  snags,  logs,  and  overhanging  trees. 
On  the  13th  of  December  the  snag-boats  and  working  force  returned 
from  the  Oconee  and  began  operations  at  Tillman's  Bar,  building  two 
jetties,  constructed  of  logs,  brush,  and  stone,  for  the  purpose  of  con- 
tracting the  water-way  and  thereby  securing  an  increased  depUi  of 
water. 

The  work  at  Tillman's  Bar  having  been  completed,  the  two  snag-boats 
and  working  force  in  the  early  part  of  April  moved  up  the  river,  38^ 
miles,  clearing  obstructions  from  the  channel,  and  building  a  dain  at 
Indian  Timber  Landing,  and  two  dams  at  Ashley's  Landing,  constructed 
of  logs  and  snags  taken  from  the  channel.  During  the  first  half  of  May 
the  force  was  employed  between  Jacksonville  and  Hubbard's  Shoals^ 
removing  snags  and  overhanging  trees,  working  principally  at "  Red 
Bluff"  and  "  Big  Eddy."  On  the  15th  of  May  the  working  force  and 
snag-boats  were  transferred  to  the  Oconee,  to  begin  operations  atCarr's 
Shoals. 

The  work  done  on  the  Ocmulgee  during  the  fiscal  year  was  as  follows : 

r>8  snaffs  and  32  oyerbaoging  trees  removed. 
3  log  (fanis  baiit.' 

2  jetties  built,  in  tho.consti-nction  of  which  there  were  nsed  220  cords  of  bmab, 
291  cable  yards  of  stone,  and  80  piles  (XO  by  10  by  28  inches). 

The  working  force  was  also  employed  in  cutting  wood  for  the  engines 
of  the  snag-boat,  and  in  calking  and  strengthening  the  boats. 

This  work  was  carried  on  under  local  charge  of  Assistant  Engineer 
C  A.  Locke,  with  an  average  force  of  tweh  e  men 

Four  steamboats  ply  on  this  stream.  Their  cargoes  consist  of  cotton, 
provisions,  lumber,  turpentine,  and  rosin.  According  to  information 
received  from  various  sources,  over  100,000,000  feet,  B.  M.,  of  lumber 
and  timber  was  sent  out  of  the  Ocmulgee  and  Oconee  during  the 
year  ending  July  1,  1882,  the  greater  part  of  which  was  from  the  Oc- 
mulgee. Messrs.  B.  Stansel  and  Company,  manufacturers  of  naval 
stores,  estimate  that  12,750  barrels  of  rosin  and  2,310  barrels  of  tur- 
pentine will  be  produced  on  this  river  during  the  current  year. 

A  new  steamboat,  William  M.  Wadley,  has  just  been  launched  at  Dub- 
lin, on  the  Oconee,  which  is  to  be  run  on  that  river  and  Ocmulgee.  Size 
of  hull  22  by  105  feet.    Two  engines,  with  cylinders  10  by  48  inches. 

The  appropriation  herein  asked  for  ($10,000)  can  be  profitably  applied 
to  continuing  operations  with  the  snag-boats,  removing  surface  obstnic- 
tious,  and  building  booms  or  crib-work  at  a  few  points,  to  assist  rafts 
in  keeping  the  main  channel. 

The  work  done  may  be  classed  as  of  a  permanent  character  when 
compared  with  like  work  on  many  of  our  alluvial  rivers,  though,  as 
stated  in  former  reports,  the  nature  of  the  obstructions  is  such  that 
there  is  no  relation  between  the  work  originally  estimated  for  and  that 
done  and  to  be  done  to  secure  and  maintain  good  navigation.    The 
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heavy  timber  often  found  on  the  caving  banks  forms  new  snags,  which 
resalt  in  new  bars,  and  thas  will  require  considerable  outlay  from  year 
to  year  to  maintain  a  safe  channel. 

The  estimates  for  improving  Ocmolgee  River  from  Macon  to  its  mouth  were.  $81,240  00 

Amount  appropriated l 54,000  00 

Amount  expended 52,840  81 

Money  statement 

July  1,  1882,  amount  available |200  51 

Amount  appropriated  by  act  passed  August  2,  1882 ; 5,000  00 

5,300  51 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $4,037  84 

Joly  1,  1883,  outstanding  liabilities 3  48 

4,  041  33 

July  1,  1883,  amount  available 1,159  19 

Amount  (estimated)  reauired  for  completion  of  existing  project 27, 240  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.    10, 000  00 


Yia. 

IMPROVEMENT  OF  OCONEE  RIVEE,  GEORGIA. 

This  river  has  its  origin  in  Northeastern  Georgia,  and  passing  by  Mil- 
ledgeville  and  Dublin,  joins  the  Ocmulgee  in  the  southern  part  of  the 
State,  these  two  rivers  forming  the  Altamaha. 

The  improvement  of  the  Oconee  until  within  the  last  few  years  was 
under  the  direction  of  the  State  of  Oeorgia,  which  appropriated  from 
time  to  time  during  the  first  quarter  of  this  century  sums  amounting  to 
over  $35,000. 

The  first  examination  of  this  river  by  the  United  States  was  made  in 
1874.  The  obstructions  consist  of  a  few  rock  reefs,  but  chiefly  of  bars 
formed  by  sunken  logs«  snags,  and  overhanging  trees.  These  obstruc- 
tions are.a  great  drawoack  to  the  commerce  sJong  the  river,  particu- 
larly in  the  vicinity  of  Dublin,  a  town  situated  about  80  miles  from  the 
mouth  of  the  river,  and  dependent  entirely  on  river  and  wagon  trans- 
portation. 

It  is  proposed  to  remove  all  obstructions  from  the  channel,  blasting 
through  the  rock  reefs  where  necessary  to  secure  a  depth  of  3  feet  at 
low  stage  of  the  river. 

Active  operations  with  two  steam  snag-boats  were  resumed  in  the 
early  part  of  October,  beginning  at  the  mouth  of  the  river  and  working 
up  to  Dublin,  a  distance  of  about  80  miles.  The  work  accomplished  by 
these  snag- boats  was  of  great  benefit  to  navigation  below  Dublin;  the 
channel  at  many  points  was  made  navigable,  which  previously  was  im- 
possible on  account  of  the  presence  of  snags  and  logs.  On  the  12th  of 
December  operations  below  Dublin  were  suspended  on  account  of  the 
exhaustion  of  funds  applicable  to  this  part  of  the  river,  and  the  snag- 
boats  and  parties  transferred  to  the  Ocmulgee. 

The  work  done  is  as  follows :  One  hundred  and  ninety-nine  snags  and 
logs  and  four  hundred  and  ten  overhanging  trees  were  removed ;  245 
cubic  yards  of  log  and  brush  jetties  put  in. 

In  the  month  of  May  the  steam  snag-boats  were  sent  up  the  river, 
removing  dangerous  obstructions  en  route  to  Garr's  Shoals,  about  5  miles 
5455— E  83 95 
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above  Dublin,  to  comtnence  the  work  of  clearing  the  channel  at  these 
shoals.  At  this  point  the  channel  will  be  improved  by  cutting  through 
a  rock  reef  and  removing  bowlders.  Tn  order  to  facilitate  the  work  of 
excavating  in  the  channel  Assistant  Engineer  C.  A.  Locke,  in  local 
charge  of  the  improvement  of  this  river,  with  a  force  of  thirteen  men, 
was  employed  during  the  month  of  June  in  building  a  temporary  dam 
of  sheet  piles  above  the  rock  reef.  This  temporary  dam  has  been  com- 
plet/Cd,  and  work  of  excavating  will  be  begun  at  once. 

The  character  of  this  stream  is  similar  to  that  of  the  Ocmnlgee  Biver, 
and  the  improvement  cannot  be  considered  as  strictly  permanent,  lor 
an  annual  expenditure  will  be  necessary  to  keep  the  improved  channel 
dear  of  surface  obstructions.  The  balance  available  and  the  appropria- 
tion herein  asked  for  can  be  profitably  expended  in  continuing  work  in 
the  channel  below  the  Central  Railroad  Bridge  and  finishing  improve- 
ment of  Carr's  Shoals. 

A  new  steamboat,  William  M.  Wadley,  has  just  been  launched  at 
Dublin.  Size  of  hull,  22  by  105  feet;  cylinders,  10  by  48  inches;  with 
steel  boilers. 

A  new  steam  tow-boat,  20  by  90  feet,  with  cylinders  12  by  48  inches, 
is  being  constructed  at  Dublin. 

There  are  now  four  or  five  steamboats  which  ply  on  this  and  the  Oe- 
mulgee  rivers.  Their  cargoes  consist  of  cotton,  provisions,  lumber, 
rosin,  and  turpentine. 

The  steamboats  Ida,  Halcyon,  Cumberland,  and  Golville  have  been 
running  on  the  Oconee  during  the  past  year. 

Capt.  R.  C.  Henry,  of  the  steamer  Colville,  has  furnished  the  follow- 
ing statement  of  the  quantities  of  freight  transported  by  that  boat  on 
the  Upper  Oconee,  above  Dublin,  during  the  year  1882 : 

Fertilisers tons..       650 

Cotton bales..  3,000 

Kaval stores barrels..  2,000 

During  the  year  ending  March  1, 1883,  the  Ida  alone  trans]>orted  7,014 
tons  of  freight,  consisting  of  cotton,  provisions,  rosin,  and  turpentine. 
Messrs.  B.  Stansel  &  Co.,  manufacturers  of  naval  stores,  estimate  that 
3,500  barrels  of  turpentine  and  19,315  barrels  of  rosin  will  be  produced 
on  the  Oconee  during  the  current  year.  Large  quantities  of  lumber  and 
hewn  timber  are  transported  annually.  Statistics  of  the  quantities  for 
this  river  alone  are  not  obtainable,  but,  according  to  information  received 
from  various  sources,  at  least  110,000,000  feet,  board  measure,  were  sent 
down  the  Altamaha  Eiver  during  the  year  ending  July  1,  1882,  coming 
principally  from  the  Ocmnlgee  and  Oconee  rivers. 

Estimates  for  improying  the  Oeonoe  River $50,000  06 

Amount  appropriated 20,500  0# 

Amount  expended 18,271  1? 

Money  statement 

July  1,  1882,  amount  available : f37  ffi 

Amount  appropriated  by  act  passed  August  2,  1882 5, 000  €& 

5,037  » 

July  1, 1883,  amount  expended  during  fiscal  year,  exolusive  of 

oatstandiiig  liabilities  July  1,  1»82 |2, 088  31 

July  1,  1883,  outstanding  liabilities 720  73 

2. 809  M 

July  1,  18S3,  amount  available 2,228  fcl 

Amount  (estimated)  required  for  completion  of  existing  project 29, 500  ^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     10, 000  OO 
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Y13. 
IMPEOVEMENT  OP  RED  RIVEB,  TENNESSEE. 

This  stream  is  a  tribatary  of  the  Oamberland  Biver,  which  it  enters 
near  Olarksville,  Tenn.  It  was  examined  in  December,  1880,  for  a  dis- 
tance of  38  miles,  from  Port  Boyal  to  its  mouth.  %xr  ) 

An  appropriation  of  $5,000  was  made  in  1881  for  its  improvement, 
which  was  expended  in  1881  in  clearing  the  channel  of  snags,  logs,  &c., 
and  in  building  riprap  dams.  Steamboats  of  light  draught  can  go  as 
high  as  Port  Koyal  during  four  months  of  the  year. 

Vo  work  has  been  done  during  the  fiscal  year.  !No  appropriation  was 
made  for  tiiis  river  by  act  of  August  2, 1^82. 

The  three  bridges  that  cross  this  stream  are  without  draws,  and  will  of 
necessity  greatly  interfere  with  steamboats,  and  high-water  navigation 
generadly. 

The  appropriation  estimated  for  could  be  applied  to  clearing  the  chan- 
nel and  building  wing-dams  as  proposed  by  the  existing  project,  though 
it  does  not  appear  that  the  improvements  already  made  have  been  util- 
ized. 

Estimate  of  cost  of  improving  Ked  River,  Tennessee |10, 103  00 

Amount  appropriated •- 5, 000  00 

Amount  expended 4, 956  43 

Money  statement 

Jaly  1,  1882,  amount  available f43  57 

Jttly  1, 1883,  amount  available  43  57 

Amount  (estimated)  required  for  eompletiou  of  existing  project 5, 103  00 

Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  5, 100  00 


Y14. 
IMPROVEMENT  OF  LITTLE  TENNESSEE  RIVER,  TENNESSEE. 

This  river  rises  in  the  Blue  Kidge,  flows  northwesterly,  and  empties 
into  the  Tennessee,  near  Lenoir's  Station. 

Examinations  of  this  stream  were  made  in  1874,  1876,  and  1882. 

The  plan  of  improvement  consists  in  removing  snags,  bowlders,  reefs, 
&c,  from  a  channel  40  feet  wide,  and  in  building  wing-dams,  where  nec- 
essary, to  confine  the  water,  so  as  to  afford  2  feet  in  depth  from  its  mouth 
to  the  Jellico  Kiver,  a  distance  of  13  miles. 

Active  operations  were  commenced  in  March  by  a  small  force  of  hired 
laborers,  under  the  local  charge  of  Assistant  Engineer  John  S.  Crary,  and 
have  been  carried  forward  to  the  close  of  the  fiscal  year. 

The  progress  of  the  work  has  been  seriously  retarded  by  frequent  high 
water,  so  that  the  work  has  been  ])rincipally  confined  to  the  improvement 
of  Coytee  Shoals;  13  cubic  yards  of  solid  rock  and  97  cubic  yards  of 
bowlders  were  excavated  from  channel ;  62  cubic  yards  of  stone  quar- 
ried ;  156  cubic  yards  of  riprap  dam  and  1 1  cubic  yards  of  embankment 
hnilt;  five  snags  and  one  hundred  and  five  overhanging  trees  removed. 

The  unexpended  balance  and  the  appropriation  herein  estimated  for 
can  be  profitably  expended  in  carrying  forward  the  work  according  to 
the  present  plan. 

2^0  satisfactory  commercial  statistics  have  been  received  for  this 
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Stream,  bat  it  is  known  that  considerable  quantities  of  grain  and  mar- 
ble are  shipped  annually,  commeroe  being  chiefly  earned  on  by  small 
steamboats  from  the  Tennessee  Biver. 

Estimate  for  improyin|^  the  Little  Tenneosee  River  from  its  mouth  to  Jel- 

lico  River  (apon  which  the  present  plan  is  based) $83,734  00 

Amount  appropriated 5,000  00 

Amonnt  expended 2»200  54 

Maneif  statement 

Amount  appropriated  by  act  passed  Auffust2,  1882 t&,000  00 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1. 1882 '. |1»712  95 

July  1,  1883,  outstanding  liabilities 487  59 

2,20054 

July  1,  1883,  amount  available 2,799  46 

Amount  (estimated)  reouired  for  completion  of  existing  project 18, 724  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     10, 000  00 


Y15. 
IMPROVEMENT  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KENTUCKY. 

This  stream  rises  in  Tennessee,  and  is  known  as  New  Biver  from  its 
sonrce  to  the  month  of  Clear  Fork,  flows  north,  and  empties  into  the 
Cnmberland  Biver  at  Point  Bumside.  Above  the  <<  Devil's  Jnmps"  the 
Bonth  Fork  lies  in  a  rocky  canon,  and  large  numbers  of  immense  bowl- 
ders, containing  &om  400  to  8,000  cnbic  yards  each,  are  scattered  through- 
out its  bed,  ettectnally  preventing  its  navigation,  and  rendering  its 
improvement  impossible,  save  at  enormous  cost.  From  Devil's  Jumps 
to  Dick's  Jumps  (12^  miles)  the  characteristics  change  to  those  of  a 
wild  mountain  stream;  and  from  Dick's  Jumps  to  the  mouth  (31  miles) 
the  obstructions  are  similar  to  other  mountain  streams. 

The  State  never  improved  this  river,  but  some  years  since,  I  am  in- 
formed, granted  a  charter  to  a  private  company  for  that  purpose. 

The  plan  of  improvement  is  based  upon  the  examination  made  in 
1881,  and  provides  for  removing  the  bowlders,  excavating  a  channel 
through  the  rock  and  gravel  bars,  and  building  riprap  dams,  so  as  to 
provide  for  down-stream  navigation  when  there  is  a  tide  of  at  least  3 
feet  above  low  water. 

Assistant  Engineer  W.  C.  Grozer,  in  local  charge  of  this  work,  com- 
menced active  operation  in  March  with  a  small  force  of  laborers  that  had 
just  completed  work  at  Smith's  Shoals.  During  the  month  the  river 
rose  to  an  unusual  height  for  the  season  of  the  year  and  so  continued, 
preventing  work  being  done  to  advantage,  and  the  work  was  suspended 
in  April  to  await  more  favorable  conditions.  But  little  useful  work  was 
therefore  accomplished. 

At  Sloan's  Shoals  a  brush-dam  was  built  on  the  right  bank^  and  brush 
cut  and  placed  over  the  entire  bar  to  protect  it  and  cause  it  to  till  up, 
and  thus  contract  the  water-way,  and  retard  the  current  above  the 
shoals;  fifty  overhanging  trees  were  cut,  and  60  cubic  yards  of  stone 
quarried  for  dams.  At  Mercer  Shoals  one  large  snag  and  3  cubic  yards 
of  loose  rock  were  removed  from  the  channel. 

The  balance  available  and  the  additional  appropriation  asked  for  can 
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be  applied  to  carrying  forward  the  present  plan  of  improvements  from 
the  month  of  the  river  to  the  Kentucky  State  line.  Most  of  the  pro- 
jected  work  will  be  comparatively  permanent. 

The  present  commerce  of  the  river  is  principally  in  saw-logs,  of  which 
5,000  were  brought  down  the  past  season.  Abundance  of  fine  coal  out- 
crops on  this  river,  and  large  shipments  of  it  will  probably  be  made  on 
the  completion  of  this  improvement. 

The  legislature  of  Tennessee  at  its  last  session  enacted  that — 

Whereas  the  Bie  Soath  Fork  of  the  Cnmberland  River  is  now  declared  to  be  a  navi- 
gable stream;-  and 

Whereas  said  river  changes  its  name  above  the  mouth  of  Clear  Fork  and  takes  the 
name  of  New  Biver:  Therefore, 

That  New  River  be  declared  a  navigable  stream  for  all  purposes. 

The  original  estimate  of  cost  of  improving  South  Fork  of  the  Cumberland 

River  in  Kentucky  was |62,803  00 

Amount  appropriated 3,000  00 

Amount  expended 1,696  32 

Money  statement 

Amount  appropriated  by  act  passed  August  2, 1882 $3,000  00 

July  ly  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding Uabilities  July  1,  1882 $1,636  32 

Julyl,  1883,  outstanding  liabUities 60  00 

1,696  32 

July  1,  1883,  amount  available 1,303  68 

Amount  (estimated)  required  for  completion  of  existing  project 59, 803  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     10, 000  00 
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IMPROVEMENT  OF  THE  OHIO  RIVER  AND  OF  THE  FALLS  OF  THE  OHIO; 
OPERATING  AND  MAINTAINING  THE  LOUISVILLE  AND  PORTLAND 
CANAL;  IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA 
AND  PENNSYLVANIA.  AND  OF  ALLEGHENY  RIVER,  PENNSYLVANIA; 
CONSTRUCTION  OF  ICE  HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER, 
OHIO,  AND  OF  A  HARBOR  OF  REFUGE  NEAR  CINCINNATI,  OHIO. 


REPORT  OF LIEUTENANT'COLONEL  WILLIAM  E,  MERRILL,  CORPS  OF  EN- 
GINEERS, BVT,  COL.,  U.  S,  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL 
TEAR  ENDING  JUNE  30,  1883,  WITH  OTHER  DOCUMENTS  RELATING  TO 
THE  WORKS. 

IMPROVEMENTS. 


1.  Ohio  River. 

2.  Operating  and  maintaining  the  Louis- 

ville and  Portland  CanaL 

3.  Monongahela  River,  West  Virginia  and 

Pennsylvania. 


4.  Allegheny  River,  Pennsylvania. 

5.  Ice  harbor  at  month  of  Moskingaiii 

River,  Ohio. 

6.  Harbor    of   refuge   near   Cincinnati. 

Ohio. 


United  States  Engineer  Oppiob, 

Cincinnati,  Ohio,  August  16, 1883. 
General:  I  have  the  honor  to  sabmit  herewith  the  annual  reports  on 
the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1883. 
Eespectfully,  your  obedient  servant, 

Wm.  B.  Merrill, 
Lieutenant-Colonel  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 


Zi. 

IMPROVEMENT  OF  THE  OHIO  RIVER. 

At  the  opening  of  the  fiscal  year,  July  1, 1882,  the  following  contracts 
were  outstanding: 


Date. 

LooaUty. 

Hilesfrom 
Plttobargh. 

Work. 

Contraotor. 

1882. 
May      8 
May    28 
May    81 
May     81 

May    81 

June     8 

DftTia  Island  Dam.... 
do 

si 
H 
H 

St 

Iron  work  of  weirs  . . . 
Goffer-dam  timber.... 

Wicket  timber 

Foundation  timber . .. 

Look-^aie  timber 

Guide-orib  timber  .... 

Pittsburgh  Bridge  Company. 
John  Wesley  Cook. 
W.  H.  Sherwood  A.  Ca 

do 

..... .do 

Sewickley  Oak  Lumber  Cost- 
Walter  and  Damgh. 
Harmon  B.  Kease. 

do 

do 
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Date. 

1                                                           1 

1881. 
June    25 
Jone    20 

Brown's  Ulttid 

Twelre  Pole  Bar 

Portland  Bar 

Puppy  Greek  Bar 

Head  of  Grand  Chain.. 
Foot  of  Ghnnd  Chain . . 

63 
312 

603 

Dam 

Dike 

N.-W.  Tucker. 
Clendinen  A.  Graham. 

Aug.      5 
June    24 

...do   

W.  A*  Hicka. 

743 

044 
047 

...do 

Jacob  Olark. 

1879. 
Joly    12 
Oot     25 

...do 

0.  H.  Cole. 

...do 

C.  M.  Cole. 

The  following  contracts  were  made  during  the  fiscal  year : 
On  Aagnst  15,  1882,  a  contract  was  made  with  F.  O.  Norton,  of  New 
York  Oi^,  to  famish  15,000  barrels,  more  or  less,  of  cement  for  the 
Davis  Island  Dam,  at  $1.50  per  barrel  delivered  at  the  work.  His  pro- 
posal was  the  only  one  received  in  answer  to  advertisement  of  May  23. 
1882. 

By  advertisement  dated  September  11, 1882,  proposals  were  invited 
for  constructing  an  iron-dredge  hull  to  replaee  the  worn-Out  wooden 
hull  of  the  dr^ge  Oswego.  The  following  bids  were  received  and 
opened  on  October  5, 1882 : 

PropotdUfor  iron-dredge  hull. 


Vo. 

Bidders. 

Amonal 

1 

A11«n  A  lR1«^i«^f^11 

•10.756 
28.Mfr 

1 

Bees  ik  Thorn 

Contract  wan  awarded  to  AUen  A,  Blaisdell,  of  South  Saint  Loais,  Mo.,  and  execat<ed 
under  date  of  October  11,  1B82. 

By  advertisement  dated  January  8, 1883,  proposals  were  invited  for 
fbmishing  10,865  feet  of  half-inch  chain  for  the  trestles  and  wickets  of 
the  Davis  Island  Dam. 

The  following  bids  were  received,  and  were  opened  on  February  16, 
1883: 

Prapoealefor  chains  for  Davis  Island  Dam. 


Vq, 


Biddexa. 


Price. 


Cost. 


Semarka. 


Killer  Chain  Company 

Wheeler  Iron  Company 

Bradlee&Co 

J.  W.Jones 

OliTer  Brothers  St  Phillips. 

D.  Ronnd  ScCo 

Alfred  Box  4t  Go 

Samuel  G.  Taylor 

Belter  dt  Co 


Per  pound. 
fOOSJ 


$1.812  50 
1.625  00 
2.125  00 
2,125  00 
8,875  00 


InformaL 
Do. 
Da 
Dou 


Contract  awarded  to  the  Miller  Chain  Company,  and  executed  under  date  of  Feb- 
rnary  25, 1883. 

The  contractors  for  furnishing  the  lock-gate  timber  for  the  Davis 
Island  Dam,  Messrs.  Walter  &  Darragh,  of  Sharpsburg,  Pa.,  having 
failed  to  comply  with  the  provisions  of  their  contract  of  May  31,  1882, 
this  contract  was  annulled  by  authority  of  the  Chief  of  Engineers  (let- 
ter August  30, 1882),  and  proposals  for  furnishing  this  timber  were  again 
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invited  by  advertisement  dated  February  8, 1883.    The  followiilg  was^ 
the  only  bid  received: 


Proposals  for  lock-gate  timber  for  Davis  Island  Dam. 

Bidder. 

ClMs  of  timber. 

Price. 

Cost 

"^^T  H.  Bwtnff 

Tlrnhftr  for  nhnn1«  ... .    ..    

PerM. 

159  75 

44  75 

$1, 215  87 

Do >  T*r«i»JMi  AnH  nlftnk    

2,122  76 

AflrffremtM 

3,338  48 

Contract  for  fiirDlshing  the  above  timber  entered  into  March  24, 1883,  with  Mr.  W. 
H.  EwiDg,  of  Pittsburgh,  Pa. 

By  advertisement  dated  January  12, 1883,  proposals  were  invited  for 
fiimishing  the  iron- work  aftd  wood- work  for  a  section  of  movable  dam 
200  feet  in  length  for  the  Middle  Chute  Falls  of  the  Ohio.  The  following 
bids  were  received,  and  were  opened  on  March  1, 1883  : 

Proposals  for  iron-voric  and  wood-work  for  movable  dam.  Falls  of  Ohio. 


V^ 


Bidders. 


Queen  City  Bridge  and  Steam  Torf^g  Company 

Ainalie,  Cochran  ScCo 

Pittsbnrgh  Bridge  Company 

TbeSneM  ik  Company  Iron  Worka 

Wilcox  &  Scaife 

Allen  &  Blaiedell 

a.  J 


Cost 


$2.375  00. 

2,400  00 

2,480  7T 

2.581  00 

2.830  00 

2,785  08 

2. 950  00* 

Contract  entered  into  March  12,  1883,  with  the  Qaeen  City  Bridge  and  Steam  Forg- 
ing Company,  of  Cincinnati,  Ohio. 

By  advertisement  dated  April  18, 1882,  proposals  were  invited  for 
oonstmcting  two  80-foot  barges  for  use  in  connection  with  the  improve- 
ment of  the  Falls  of  the  Ohio.  The  following  bids  were  received,  and 
were  opened  on  May  25, 1883 : 


-Proposals  for  two  QO-foot  barges. 

Ho. 

Bidders. 

Cost. 

John  Weslev  Cook  ..........a 

$2,100' 

Howard  A,  Co 

2,100 

John  Tonnff  .. ^,-,.^,,,.,^     ,,,-^,-,,,»^^,.^,,.-  ^ ^ ,.., ^,--r- 

2,130 

CJoTinirton  Tlock  Comnan v   .   ...................... .•... 

2,295 

J.  B.  Thayer 

2,350 

Contract  awarded  to  John  Wesley  Cook,  of  Allegheny,  Pa.,  and  execated  under 
date  of  June  11,  1«83. 

WOBK  DONE  DUEINa  THE  YEAB. 

The  following  is  the  record  of  the  year's  work: 

Davis  Island  Dam^  5  miles  below  Pittsburgh. — The  work  at  this  place 
has  been  under  the  local  charge  of  Capt.  F,  A.  Mahan,  Corps  of  En- 
gineers, thronghoat  the  fiscal  year.     His  report  is  as  follows : 

The  most  important  part  of  the  work  is  naturally  the  construction  of  the  weirs. 
On  August  7,  1882,  the  construction  of  the  coffer-da'm  for  this  part  was  begun ;  ita 
dimensions  were  1,334  feet  in  length,  12  in  breadth,  and  10  in  height.  The  amount  of 
puddling  was  about  5,900  cubic  yards.  The  coffer-dam  was  so  far  finished  on  August 
21  that  the  pumps  could  be  started.  While  building  the  coffer-dam  two  days  and  a 
half  were  lost  by  high  water,  consequently  the  actual  building  time  until  the  pumpa 
were  started  was  eleven  days  and  a  half.    The  whole  of  the  puddling,  however,  waa 
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not  fiuished  an  til  about  ten  days  later.  The  sand-pump  used  with  soch  good  effect 
•during  the  season  of  1881  was  tried,  but  the  results  obtained  by  it  were  unsatisfactory. 
The  main  cause  of  this  was  the  quantity  of  willow  roots  and  branches  in  the  pud- 
dling material.  These,  catching  in  the  hollow  arms  of  the  pump  and  beoomini; 
Jammed  against  the  shell,  caused  the  pump  to  stop  at  frequent  intervals  and  twice 
broke  it.  The  first  time  the  break  was  mended,  hot  the  second  time  it  would  have 
been  necessary  to  buy  a  new  casing.  Under  the  circumstances  I  considered  this  an 
unnecessary  expense,  and,  therefore,  I  abandoned  this  method  of  work.  When  the 
puddling  matenal  is  free  from  impurities  the  pump  is  undonbtedly  an  excellent  affair, 
but  under  other  circumstances  the  loss  of  time  by  delays  more  than  counterbalances 
the  economy  of  the  pump's  work.  During  1882  the  i)uddling  was  put  in  almost 
•entirely  with  wheelbarrows.  The  total  cost  of  putting  in  the  puddling,  as  given  by 
the  construction  book,  is : 

For  wheelbarrow  work  in  August |996  24 

For  wheelbarrow  work  in  September 1527  84 

Total  for  wheelbarrow  work 1,124  i6 

For  work  with  sand-pump  in  August 431  83 

For  work  with  sand-pump  in  September 96  66 

Total  for  work  with^nd-pump 458  49 

but  not  including  any  purchase  of  machinery ;  in  other  words,  for  labor  only. 

The  sum  of  these  totals  is  |1,582.57,  and  dividing  this  by  5,585  we  find  the  cost  of 
the  puddling  per  cubic  yard  to  be  28  cents.  It  was  impossible  to  tell  exactly  what  the 
sand-pump  really  did,  its  running  was  so  irregular,  and  at  times  both  it  and  the 
wheelbarrows  were  filling  the  same  places.  As  nearly  as  can  be  estimated  it  pnt  in. 
•550  cubic  yards.  Dividing  $458.49  by  550  we  have  83  cents  as  the  cost  of  delivery 
per  cubic  yard.  The  work  done  b^  wheelbarrows  was  5,035  cubic  yards,  at  a  coet  of 
41)124.08.  which  is  22  cents  per  cubic  yard.  For  short  distances  and  ordinary  material 
tht)  wheelbarrow  is  much  better  than  the  sand-pomp.  For  great  distances  and  clean 
material  I  have  no  doubt  of  the  superiority  of  the  pump. 

The  excavation  for  the  weirs  was  begun  on  August  21.  At  first  this  was  ratber  alow 
work.  Various  methods  were  tried,  but  none  were  wholly  satisfactory.  Finally,  on 
September  4,  we  started  what  is  known  in  railway  work  as  a  ranning  dump.  This  con- 
sists in  having  the  vehicles  running  in  a  constant  direction  on  an  endless  track.  In 
this  case  the  part  of  the  track  in  the  excavation  was  about  300  feet  long,  having  at 
«iie  end  a  straight  inclined  plane,  leading  out  at  right  angles,  and  at  the  other  end  a 
circular  incline.  The  connection  between  the  track  in  the  excavation  and  the  straight 
incline  was  made  by  a  turn-table.  At  the  head  of  the  straight  incline  was  a  second 
turn-table.  When  a  car  was  filled  it  was  placed  on  the  turn-table  at  the  foot  of  the 
straight  incline,  up  which  it  was  drawn,  by  means  of  an  engine  near  the  top,  and 
landed  on  the  upper  turn-table,  whence  it  was  mn  out  on  the  dump-track.  After  be- 
ing emptied  it  was  run  out  to  the  end  of  the  dump-track,  which  was  parallel  to  the 
excavation  track,  and  went  back  to  the  excavation  at  the  end  opposite  to  the  first 
turn-table.  There  it  was  connected  with  the  train  in  the  excavation  by  means  of  a 
long  link.  When  the  oar  at  the  head  of  the  excavation  was  full  it  was  hauled  to  the 
turn-table  by  an  engine,  and  the  whole  train  followed.  By  this  means  a  car  would 
come  empty  to  the  excavation,  and  as  it  passed  along  the  track  from  one  gang  of  men 
to  another,  additions  would  be  made  to  its  contents.  By  means  of  this  running  dump 
we  were  able  to  take  out  during  the  week  ending  September  9,  the  first  week  that  it 
was  working,  an  average  of  507  cubic  yards  a  day,  ana  in  the  following  week  we  made 
552  yards  a  day. 

On  the  21st  of  September  we  began  the  concreting,  which  was  carried  on  according 
to  the  system  in  use  during  past  seasons.  The  rest  of  the  work  on  the  piers  and  in 
the  superstructure  of  the  dam  offers  nothing  of  special  interest.  Suffice  it  to  say  that 
the  foundations  of  the  weirs  were  completed,  the  wickets  and  their  appurtenances  were 
placed,  and  the  trestles  were  fitted  without  their  floors.  The  piers  were  finished  as 
far  as  could  be  without  the  iron  platforms  belonging  to  them. 

The  fixed  dam  between  Davis  Island  and  the  left  bank  of  the  river  was  begun  during 
the  latter  part  of  October.  An  excavation  was  dug  and  in  it  was  set  a  crib  to  protect 
the  foot  of  the  apron.  Of  the  superstructure  of  the  fixed  dam  about  one-fourth  is 
finished.  The  side  cribs  are  about  nine-tenths  done.  Some  600  cubic  yards  of  riprap 
have  been  accumulated  for  use  in  the  various  parts  of  the  structure.  Between  the 
side  cribs  and  the  solid  earth  a  large  amount  of  gravel  has  been  placed.  This  filling 
is  more  than  five-sixths  done. 

Near  the  abutment  of  the  movable  dam  about  1,000  yards  of  filling  was  required  to 
grade  down  the  bank.    Half  of  this  is  done. 
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Five  handled  linear  feet  of  the  coping  of  the  land  wall  of  the  lock  has  been  pnt 
iu  place.  This  contains  140  cubic  yairds.  The  pier-head  of  the  river  wall  has  been 
begun,  work  having  been  done  thero  during  the  last  five  days  of  the  fiscal  year.  The 
lower  guide  crib  for  the  lock  has  been  built,  and  the  sewer  which  carries  off  the  water 
from  the  Bellevue  ravine  has  been  finished. 

The  following  are  some  of  the  more  important  dates  connected  with  the  work : 
August  ly  coffer-dam  begun. 
August  21,  started  to  pump  and  began  excavation. 
August  28,  coffer-dam  filled  up  on  account  of  rise. 
August  30,  coffer-dam  pumped  ont  after  rise. 
September  4,  began  to  use  rnnniiig  dump. 
September  12,  coffer-dam  allowed  to  fill  on  account  of  rise. 
September  13,  coffer-dam  pumped  ont. 
September  16,  began  stone  work  of  pier  1. 

September  20,  lost  a  large  number  of  men  on  account  of  mills  starting  up. 
September  21,  concrete  work  begun. 
October  14,  excavation  for  weirs  finished. 
October  14,  began  laying  timber  foundations. 
October  21,  concrete  to  bottom  of  timbers  finished. 
October  24,  began  to  sink  tail  crib  of  fixed  dam. 
November  11,  finished  timber  foundations. 
November  11,  be^an  masonry  of  abutment. 
November  18,  finished  concrete  work. 
November  18,  finished  masonry  of  piers. 

November  25,  all  machinery,  except  derricks  for  abutment  and  pumps,  removed. 
The  following  is  a  summary  of  work  done  during  the  season : 
1  coffer-dam  built,  1,334  by  12  by  10  feet. 
13, 688  cubic  yards  of  excavation  removed. 
5, 947  cubic  yards  of  concrete  put  in  place. 
1. 015  cubic  vards  of  masonry  laid. 

1  tail  cnb  snnk  for  fixed  dam,  486  bv  12  by  8.5  feet. 
1  side  crib  for  fixed  dam,  228  by  15  feet  by  22  inches,  maximum  height. 
1  side  crib  for  fixed  dam,  131  by  15  feet  by  22  inches,  maximum  height. 
573  cubic  yards  of  riprap  placed  in  tail  crib. 
1 ,  615  cubic  yards  of  riprap  placed  in  right-side  crib. 
530  cubic  yards  of  riprap  placed  in  left-side  crib. 
1  guide  wall  (lower;  at  lock,  250  by  17  by  15  feet. 
2, 375  cubic  yards  of  riprap  in  lower  guide  wall. 
900  cubic  yards  of  riprap  in  upper  guide  wall. 
140  cubic  yards  of  land  wall  coping  laid. 
166  wicket«  with  their  appurtenances  placed. 
77  trestles  placed. 

27  wickets  framed  and  put  together  for  head  of  lock. 
21  bents  of  fixed  dam  in  position. 

80  bents  framed  for  fixed  dam,  and  ready  to  be  put  together. 
On  February  4,  1883,  the  river  began  to  rise  very  rapidly  at  9  a.  m.,  coming  up 
nearly  3  feet  in  the  first  half  hour.  All  day  it  kept  steadily  rising  with  great  quanti- 
ties  of  ice  running.  By  the  afternoon  of  the  5th,  the  ice  had  nearly  disappeared. 
During  the  night  of  the  6th  and  7th,  the  cofi'er-dam  was  almost  wholly  carried  away. 
This  wa^  no  loss,  as  we  were  through  with  it,  and  it  saved  the  labor  of  taking  it  out. 
The  value  of  the  material  lost  was  not  equal  to  what  it  would  have  cost  to  dismantle 
the  coffer-dam  and  remove  it. 

The  progress  of  the  work  was  much  impeded  by  the  utter  failure  of  the  timber  con- 
tractors who  were  to  have  supplied  the  material  for  the  foundations  of  the  weirs  and 
for  the  fixed  dam. 

»  «  •  •  •  ft  • 

Finally,  on  July  30,  Mr.  W.  H.  Ewiug  was  authorized  to  furnish  the  foundation 
timber.  This  he  did  as  rapidly  as  possible.  The  work  was  nevertheless  much  de- 
layed and  put  to  a  great  deal  of  extra  cost,  owing  to  loss  of  time. 

On  September  30,  Mr.  Ewing  was  notified  to  go  ahead  with  the  timber  for  the  fixed 
dam.  This  he  delivered  as  fast  as  he  could ;  but  it  was  not  fast  enough  to  allow  the 
dam  to  be  finished  last  season,  which  could  easily  have  been  done  if  the  contract  had 
not  gone  into  the  hands  of  incompetent  persons. 

Great  delay  was  also  caused  by  the  lack  of  promptness  on  the  part  of  the  Pitts- 
burgh Bridge  Company,  the  contractors  for  the  iron  work  for  the  weirs.  They  were 
about  three  months  behind  in  furnishing  their  part  of  the  work. 

•  .  •  ft  •  •  •  ft 

To  estimate  the  loss  to  the  work  on  the  three  contracts  would  be  an  exceedingly 
difficult  matter.  I  do  not  hesitate  to  say,  however,  that  it  will  not  fall  far  short  of 
f  15,000  or  920,000. 
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The  following  work  remains  now  to  be  done : 

1.  Complete  hxed  dam  and  ite  side  cribs. 

2.  Complete  earth  filling  between  side  cribs  and  banks,  inclnding  paving. 

3.  Complete  service  bridge,  inclnding  piers  and  pier  platform. 

4.  Complete  earth  filling  about  abutment  of  movable  dam. 

5.  Put  on  the  coping  of  the  lock  walls. 

6.  Build  movable  dam  at  the  head  of  the  lock  and  the  look  gates. 

7.  Place  valves  in  river  wall  and  adjust  those  in  the  recesses. 

6.  Put  in  machinery  for  moving  the  gates  and  wickets,  inclnding  tanks,  reservoirs^ 
pomps,  boilers,  &,c. 
The  work  on  the  fixed  dam  will  requir 


1.  Preparation  of  the  bed  of  the  river : 

12  men  for -^4  days,  at  $1.75 $504  00 

1  foreman  24  days,  at  $2.50 60  00 

2.  Complete  filling  of  tail  crib : 

1,400  cubic  yards  of  riprap,  at  $1.60 2,100  00 

3.  Build  remainder  of  dam : 

4  carpenters,  24  days,  at  $3.50 336  00 

12  laborers,  24  days,  at  $1.75 504,00 

2  teams,  24  days,  at  $6 288  00 

4.  Finish  side  cribs : 

2  carpenters,  6  days  for  building,  at  $3.50 42  00 

4  laborers,  6  days  for  building,  at  $1.75 42  00 

10  laborers,  3  days  to  supply  timber,  at$1.75 52  50 

1  foreman,  3  days  to  supply  timber,  at  $2.50 7  50 

350  cubic  yards  of  riprap,  at  $1.50 525  00 

2,100  cubic  yards  of  riprap,  at  $1.50,  for  apron  and  protection  of  the 

bed  of  the  river 3,150  00 

Total  for  fixed  dam 7.611  00 

About  one-half  of  the  filling  called  for  in  my  estimate  of  March  27  has  been  placed 
about  the  side  cribs.    To  finish  this  work  there  will  be  needed — 

1,000  cubic  yards  of  gravel,  at  60  cents $600 

420  cubic  yards  of  riprap  for  paving,  at  $1.50 630 

Labor  in  laying  the  paving,  at  $1  per  yard 420 

Total  for  filling  and  paving 1,650 

To  finish  the  service  bridge  we  need  76  cubic  yards  of  masonrv.  This  I  estimated, 
on  March  27,  at  $10  per  cubic  yard.  From  a  little  piece  of  work  which  we  tried  the 
other  day,  the  estimate  is  too  small.  It  will  cost  at  least  $15.  It  must  be  noticed  th*t 
there  is  very  little  work  at  each  place  requiring  a  shift  of  everything  at  short  inter- 
val h.    Then,  again,  there  is  a  great  deal  of  fitting  to  do  abont  the  platforms. 

The  putting  up  of  the  iron  work  is  something  abont  which  I  can  form  no  idea,  aa 
nothing  of  the  kind  has  ever  lieen  done.  I  think,  however,  that  $3,000  will  cover  the 
cost.    Hence  we  have — 

76  cubic  yards  of  masonry,  at  $15 ^ $1*140 

Putting  iron  work  in  place 3,000 

Total  for  service  bridge 4,140 

In  my  last  estimate  the  amount  of  filling  to  be  placed  about  the  abutment  of  the 
movable  dam  was  1,000  cubic  yards.  Of  this  amount,  some  400  has  been  put  in  place, 
leaving  600  yet  to  be  done.  One  hundred  cubic  yards  of  riprap  for  paving  will  also 
be  required.    Hence  we  have — 

600  cubic  yards  of  gravel,  at  60  cents $360 

100  cubic  yards  of  paving,  at  $2.50 250 

Total  for  filling  around  abutment 610 

For  the  coping  of  the  lock  walls : 

910  cubic  yards  of  masonry,  at  $10 $9, 100 

70  days  of  one  stonecutter  to  make  check  for  holding  guard  timber  on  land 

wall,  at  $3.60 252 

Total  for  coping 9,352 
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To  bnil4  a  coffer-dam  at  each  end  of  the  lock  for  patting  in  small  movable  dam  at 
head  of  lock,  building  gates,  clearing  recesses,  &.c. : 

220  linear  feet,  at|22 $4,840 

This  is  at  the  old  price  for  labor,  but  wages  have  advanced  at  least  25  percent.,  and 
we  must  therefore  increase  this  estimate  by  that  amonnt,  making  $6,050. 
The  Chanoine  dam  at  the  head  of  the  lock  will  cost — 

110  linear  feet,  at  $20 $2,200 

The  lock  gates  are  each  118  feet  long,  giving  both  a  length  of  296  feet. 

The  timber  for  these  will  cost $3,336  43 

Framing,  at  $12  per  running  foot 2, 832  00 

Iron  for  gates : 

52, 779  pounds  wrought  iron,  at  10  cents 5,277  90 

61 ,  749  pounds  cast  iron,  at  Scents 4,939  92 

Total  for  gates.. 16,386  25 

The  machinery  for  moving  the  gates,  exclusive  of  motors,  will  require : 

21,435  pounds  of  cast  iron,  at  8  cents $1,714  80 

9,092  pounds  of  wrought  iron,  at  10  cents 909  20 

Total  for  machinery  of  gates 2,624  00 

For  the  gate-sills  the  timber  is  now  on  hand.  To  lay  them,  including  bolts,  drift- 
bolts,  spikes,  &c.,  will  cost  about  $5  per  running  foot. 

920  feet,  at  $5 $4,600  00 

4,179  ponndsof  wrought  iron,  at  4^  cents 188  06 

Total  for  the  sills 4,788  06 

For  the  small  gates  to  close  main  gate  recesses  there  will  be  needed : 

3,500  feet,  B.M.,  of  oak,  at  $34  per  M 1,190  00 

Framing,  putting  togetlier,  and  setting  iron  work,  at  $15  per  M 525  00 

^>30  pounds  cast  iron,  at  5  cents 31  50 

3,622  pounds  wrought  iron,  at  8  cents 289  76 

Total  for  recess  gates 2,036  26 

Machinery  for  valves  in  the  lock  walls : 

6,036  pounds  of  cast  iron,  at  8  cents 482  88 

2,744  pounds  of  wrought  iron,  at  10  cents 274  40 

Total  machinery  for  valves 757  28 

Water  pipes  and  turbine  platforms,  69,013  pounds  of  oast  iron,  at  6  cents. . .    4, 140  78 

Total  for  pipes 4,140  78 

Covers  for  machinery  channels  on  lower  walls  of  gate  recesses  and  in  the 

river  wall,  13,510  pounds  of  cast  iron,  at  4  cents 540  40 

Total  for  plates 540  40 

Three  flushing-valves  for  lock  and  abutment : 

338  pounds  of  cast  iron,  at  8  cents 27  04 

3, 093  pounds  of  wrought  iron,  at  10  cents 309  30 

Labor  of  stone-cutter  and  machinist  adjusting  valves  to  stone- work,  at 

1.5  cents  per  pound 51  47 

Total  for  flushing-valves 387  81 

Four- way  and  two-way  cocks  for  water-pipes: 
75  pounds  of  brass,  at  40  cents 30  00 

Labor  cleaning  irate-recesses,  straightening  bent  valve-rods,  ac^usting  valves,  Slo, 
This  work  is  wholly  indeterminate.  It  may  amount  to  very  little ;  it  will  probably 
be  large,  and  may  require  the  removal  of  some  of  the  masonry.    I  shall  allow  for  this: 

Labor $2,500 
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Maflonry  to  complete  gate-chambers: 

158  cubic  yards  of  concrete,  at  |5 

306  cubic  yards  of  masonry,  at  $10 3,( 


Total  masonry 3  J 

Motive  power,  includius  turbines,  pumps,  tanks,  reservoirs,  boilers,  pipes  not  un 
tioned  above,  &c.,  and  labor  on  same,  I  shall  put  down  for  lack  of  detailed  drawii 
and  information  at  $20,000. 

As  a  scour  may  be  looked  for  alon^  the  down -stream  side  of  the  movable  dam,  »o 
allowance  must  be  made  for  protection.  The  water  is  at  present  too  high  to  mak< 
satisfactory  investigation  on  this  point.  A  row  of  piles  driven  3  feet  apart  along  1 
line  parallel  to  and  50  feet  down-stream  from  the  dam  will  require  409  piles.  I  sfa 
assume  them  to  be  20  feet  long  and  the  scour  to  have  an  average  depth  of  5  feet, 

409  piles,  at  16  cents  per  linear  foot $1,308 

409  piles  driven,  at  $3 1,227    |jx 

12, 000  cubic  yards  of  riprap 18.000     X^;; 

Total  for  protection 20, 535] 


RECAPITULATION. 

Fixed  dam $7,611 1 

Filling  and  paving  near  side  cribs 1,650 

Finishing  service  bridge 4,140 

Filling  and  paving  around  abutment 610 

Coping  the  lock  walls 9,.%2 

Coffer-dams  in  lock 6.050  | 

Chanoine  dam  at  head  of  lock 2, 200  I 

Building  lock  gates 16,386  ! 

Laying  gate  sills  and  tracks .\ 4,788  | 

Machinery  to  move  gates,  exclusive  of  motors 2,624  I 

Small  recess  gates 2,0:%  j 

Machinery  to  work  valves 757  i 

Water-pipes  and  turbine  plates 4,140  1 

Laying  870  feet  of  above  pipes 217 

Covers  for  machinery  channels  in  walls 540  - 

Flushing- valves 387  I 

Four- way  and  two-way  cocks 30  I 

Cleaning  gat-e  recesses,  &c 2,500  I 

Masonry  in  gate  chambers 3, 850  I 

Motive  power,  &c 20,000  i 

Protection  to  dam 20,535  I 


Total 110,406; 

Accompanying  this  report  are  two  drawings  showing  the  present  co^ 
dition  of  the  work  at  Davis  Island. 

The  financial  condition  of  the  work  at  tlie  Davis  Island  Dam  at  tta 
close  of  the  fiscal  year  was  as  follows : 

Julyl,  1882,  amount  available $86,779  46 

Amount  allotted  from  appropriation  of  August  2,  1882 166, 000  00 

$251,779 

July  1,  1883,  expended  during  fiscal  year 200, 747  26 

July  1,  1883,  outstanding  liabilities 7,802  44 

208,549' 


July  1,1883,  amount  available : 43,229  * 

BroTJonh  Island,  63  miles  below  Pittsburgh. — Bebuilding  of  dam  to  ck 
right-hand  chute,  under  contract  with  N.  W.  Tucker,  June  25,  ISSj 
On  the  resumption  of  work  during  the  last  week  in  May,  1882,  the  dai 
was  found  to  have  been  uninjured  by  the  winter's  ice  and  floods,  and  J 
was  confidently  expected  that  the  contract  would  be  completed  befoB 
the  close  of  the  calendar  year.  The  paving  of  the  top  surface  of  th 
dam  was,  however,  delayed  by  high  water  during  November  and 
cember,  and  at  the  suspension  of  operations  in  the  latter  month  aboat{ 
200  square  yards  of  the  paving  remained  unfinished. 
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Daring  the  winter  of  1882-'83,  owing,  probably,  to  tbe  unfinished  con- 
dition of  the  paving,  several  hundred  yards  of  stone  were  washed  out 
of  the  crib-work,  and  the  latter  was  also  somewhat  damaged  by  ice. 
These  injuries  will  be  repaired,  and  the  contract  will  be  finished  during 
the  present  season. 

Two  hundred  and  eleven  thousand  and  eighty-three  feet,  B.  M.,  oak 
and  hemlock  timber,  14,291  pounds  iron  bolts  and  spikes,  and  6,57S 
cnbic  yards  riprap  stone  were  expended  on  the  work  during  the  season. 

Contract  extended  to  August  1,  1883. 

Twelve-Pole  Bar^  312  miles  below  Pittsburgh. — Construction  of  dike 
under  contract  with  Clendinen  &  Graham,  dated  June  29, 1881.  Work 
was  resumed  by  the  contractors  on  July  22  and  was  suspended  on  De- 
cember 26.  The  crib-work  of  the  dike  has  been  extended  to  its  full 
length  of  2,460  feet,  and  is  complete  with  the  exception  of  sixteen  of  the 
top  cross-ties.  There  remains  200  feet  of  the  crib- work  at  the  lower  end 
of  the  dike,  which  is  not  quite  filled  with  stone,  and  the  paving  is  un- 
finished on  350  feet  of  the  top  of  the  dike,  and  on  2,000  feet  of  the  slope 
between  the  lower  wall  and  the  heel  timber. 

Owing  to  continued  high  water  in  the  river  the  contractors  were  un- 
able to  finish  the  dike  last  season,  and  therefore  requested  an  extension 
of  time  until  August  31, 1883,  which  was  granted. 

One  hundred  and'  thirty-two  thousand  six  hundred  and  eighteen  feet^ 
B.  M.,  oak  timber,  7,556  pounds  of  bolts  and  spikes,  4,505  cubic  yards 
of  riprap  stone,  and  20  cords  of  brush  were  put  in  the  dike  during  the 
season. 

Portland  Bar^  603  miles  below  Pittsburgh. — Construction  of  dike,  under 
contract  with  W.  A.  Ilicks.  Owing  to  the  location  of  this  dike  at  the 
foot  of  Fa'ls  of  the  Ohio,  it  is  subject  to  be  submerged  by  the  slightest 
rise  in  the  river,  and  on  this  account  the  working  season  is  apt  to  be 
extremely  short.  Last  year  the  river  did  not  reach  a  suitable  stage  for 
work  until  the  11th  of  September,  and  the  dike  was  again  submerged 
on  November  4.  Between  these  dates  the  wood- work  of  the  dike  was 
extended  457  feet,  making  its  total  length  2,581  feet.  The  cribs  are 
completely  filled  with  stone,  except  for  100  feet  at  the  lower  end,  which 
is  about  6  inches  below  grade.  The  top  surface  has  been  paved  for  a 
length  of  1,536  feet. 

It  has  been  determined  not  to  extend  this  dike  farther  down-stream, 
and  the  work  remaining  to  be  done  is,  therefore,  to  place  a  bulkhead 
across  the  lower  end,  and  to  complete  the  ballasting  and  paving,  all  of 
whi(;h  can  be  done  in  a  few  weeks  of  favorable  water. 

Twenty -eight  thousand  four  hundred  and  fifty-one  feet,  B.  M.,  square 
tinjber,  13,267  pounds  iron  bolts  and  spikes,  and  5,921  cubic  yards  of 
ripraj)  stone  weie  use<l  during  the  season. 

Puppy  Creek  Bar,  743  miles  below  Pittsburgh. — Construction  of  dike, 
under  contract  with  Jacob  Clark,  dated  June  24, 1881.  Work  on  this 
dike  was  resumed  early  in  August,  and  was  continued  until  December 
15,  when  operations  were  suspended.  The  substructure,  consisting  of 
piles  and  brush  weighted  with  stone,  has  been  completed  for  the  full 
length  of  the  dike  (2,850  feet),  and  the  superstructure  of  oak  timber,  4 
feet  in  height,  has  been  finished  for  2,000  feet,  with  the  exception  of 
paving  the  top  surface  for  1,500  feet. 

The  time  for  completing  the  dike  has  been  extended  to  December  31, 
1883. 

Bight  hundred  and  eighty -one  piles,  4,517.62  cords  of  brush,  18,198.60 
cubic  yards  of  riprap  stone,  238,353  feet,  B.  M.,  oak  and  pine  timber,  and 
19,641  pounds  of  bolts  and  spikes  were  used  on  the  work  during  the 
season. 
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Grand  Okainy  943  to  948  miles  below  Pittsburgh.-^-GonsttacAou  of  dikes 
:at  the  head  and  foot  of  the  chain,  under  contracts  with  G.  H.  Cole, 
^ated  Jaly  12  and  October  25, 1879,  respectively. 

Upper  Dike. — The  work  of  quarrying  stone  for  the  upper  dike  was 
Tesnmed  about  the  middle  of  May  and  was  continued  until  the  last  of 
July,  at  which  time  a  sufficient  quantity  to  complete  the  dike  (13,608 
•cubic  yards)  had  been  delivered  on  the  bank  near  the  work.  The  river, 
however,  did  not  fall  sufficiently  to  permit  any  work  of  construction 
until  September  30.  At  the  close  of  operations  the  last  of  November 
the  substructure  had  been  extended  400  feet,  making  its  total  length 
2,100  feet.  No  addition  was  made  to  the  length  of  the  superstructure ; 
this  was,  however,  completed  and  paved  for  a  distance  of  1,670  feet 
from  the  shore  end;  900  feet  of  the  substructure  and  1,330  feet  of  tiie 
-superstructure  are  yet  to  be  built  As  the  stone  for  completing  this 
dike  is  all  on  hand,  it  is  confidently  expected  that  the  work  will  be  fin- 
ished during  the  present  calendar  year. 

Twelve  thousand  four  hundred  and  eighty  linear  feet  of  round  timber. 
18,576  feet,  B.  M.,  square  timber,  7,684  pounds  of  bolts  and  spikes,  ana 
2,431  cubic  yards  of  riprap  stone  were  used  on  this  dike  during  the  sea- 
son of  1882. 

Lower  Dike. — The  construction  of  the  lower  dike  was  resumed  early 
in  October,  as  soon  as  its  top  surface  appeared  above. the  water,  and 
was  continued  until  December  16.  A  determined  eflfort  was  made  by 
the  contractor  to  finish  this  dike  during  the  year,  but  the  working 
season  proved  too  short;  the  substructure  was,  however,  extended 
460  feet,  and  completed  to  its  full  length  of  3,130  feet,  and  the  super- 
structure was  completed  and  paved  for  2,600  feet.  There  remains  530 
feet  superstructure  yet  to  be  completed. 

Fourteen  thousand  five  hundred  and  twenty-four  linear  feet  of  round 
timber,  61,816  feet,  B.  M.,  of  square  timber,  12,832  pounds  of  bolts  and 
spikes,  and  5,425  cubic  yards  of  riprap  stone,  were  expended  during  the 
season  of  1882. 

Contracts  extended  to  December  31, 1883. 

DREDOXNG. 

Work  was  begun  by  the  dredges  Ohio  and  Oswego  on  June  27,  and 
•operations  for  the  season  were  suspended  on  November  16,  at  which  date 
the  dredges  went  into  winter  quarters  at  Marietta,  Ohio.  The  follow- 
ing is  a  statement  of  the  season's  work : 

Foot  of  Pike  Island^  84  miles  below  Pittsburgh. — In  November  and  De- 
cember, 1879,  the  dredges  removed  the  bar  at  Deep  Bun,  on  the  Ohio 
side  of  the  channel  at  Pike  Island.  Since  that  date  this  run  bar  had 
reformed,  and  again  projected  into  the  river  so  as  lo  require  removal 
by  dredging. 

Excavation  made  August  25-29,  5^301  cubic  yards. 

Upper  Twin  Island^  85  miles  below  Pittsburgh.— The  work  at  this  point 
consisted  in  the  removal  of  the  two  run-bars  on  the  Ohio  shore,  oppo- 
site the  head  of  the  island.  These  bars  had  for  several  years  given 
much  trouble  to  coal  tows,  by  narrowing  the  channel  and  causing  a  cross- 
current toward  the  Virginia  shore.  Their  removal  widened  the  chan- 
nel 150  feet,  and  straightened  the  current. 

Excavation  made  July  25  to  August  4, 42,461.7  cubic  yards;  one  rock 
removed  from  channel  weighing  4.7  tons. 

Lower  Twin  Islajidy  86  miles  below  Pittsburgh. — One  loose  rock  weigh- 
ing 1.7  tons  was  removed  from  the  channel  at  this  place  on  August  24. 
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WheMng  Creek  Bar^  90  miles  below  Pittsburgh. — ^This  bar  is  formed  of 
material  washed  into  the  river  by  Wheeling  Creek,  the  greater  portion 
being  city  refuse,  damped  into  the  creek  a  short  distance  above  its 
mouth.  The  effect  of  these  deposits  is  to  make  the  channel  too  narrow 
for  coal  tows,  and  to  make  navigation  difficalt  by  the  creation  of  a  cross- 
eorrent  toward  the  foot  of  Wheeling  Island.  Unless  this  practice  is 
stopped  frequent  dredging  will  continue  to  be  necessary. 

The  point  of  the  bar  was  removed,  the  channel  was  widened  120  feet, 
^nd  the  cross-current  was  destroyed. 

Excavation  made  June  27  to  July  24, 13,535.3  cubic  yards.  A  num* 
ber  of  loose  rocks  were  also  taken  out  of  the  channel. 

Fish  Creek  Island^  112^  miles  below  Pittsburgh. — The  bar  at  this  place 
is  similar  to  those  at  the  Twins  and  Pike  Island,  being  a  deposit  from 
the  creek  on  the  Ohio  shore.  Owing  to  low  water  this  work  had  to  be 
Abandoned  after  one  cut  had  been  made. 

Excavation  made  August  30  to  September  1,  2,C20  cubic  yards. 

NeweWs  Run  Bar^  157^  miles  below  Pittsburgh.^  The  improvement  at 
this  point  consisted  in  the  removal  of  the  bar  on  the  Ohio  bank,  caused 
by  deposit  from  the  creek  which  comes  into  the  river  at  the  head  of  the 
Second  Brother  Island.  It  resulted  in  widening  the  channel  120  feet, 
4md  in  permitting  the  current  to  follow  the  Ohio  shore. 

Excavation  m^e  October  10-21, 16,214.7  cubic  yards. 

There  were  also  removed  from  the  channel  at  this  place  six  logs  weigh- 
ing 8.4  tons,  ten  rocks  weighing  30.1  tons. 

Island  Bary  Second  Br  other  ^  157  J  miles  below  Pittsburgh. — ^A  bar  on  the 
left  of  the  channel,  abreast  of  Second  Brother  Island,  was  removed  by 
dredging.    Two  cuts  were  made,  widening  the  channel  80  feet. 

Excavation  made  October  23,  November  4,  7,980  cubic  yards. 

Rowlands  Race^  158  miles  below  Pittsburgh. — ^This  place  has  long  given 
trouble  to  boats  and  tows.  It  is  at  the  foot  of  the  Second  Brother 
Island,  and  is  a  crooked  shallow  between  two  bars,  forming  the  worst 
part  of  the  2  miles  of  bad  river  at  the  Three  Brothers  Islands.  Two 
ents  were  made  on  each  side  of  the  channel,  which  resulted  in  widen- 
ing the  latter  by  125  feet,  and  in  materially  straightening  the  current. 

Excavation  made  September  4,  October  10, 18,934.2  cubic  yards. 

Little  Muskingum  BaY^  167  miles  below  Pittsburgh. — November  17,  one 
«nag  removed,  2.5  tons. 

Marietta^  Ohio^  171  miles  below  Pittsburgh. — Most  of  the  dredging  at  this 
point  was  in  connection  with  the  construction  of  Ice  Harbor  Lock,  and 
<M>n8isted  in  frirnishing  material  to  fill  and  back  up  the  coffer  dam.  For 
this  purpose  the  dredge  Oswego  was  employed  and  made  excavation 
September  15,  October  18,  5,544.5  cubic  yards. 

From  November  10  to  November  16  the  dredges  were  employed  below 
the  railroad  bridge  across  the  Muskingum  in  removing  wrecks  and  snags, 
and  in  excavating  from  the  channel.  Excavation  made,  4,327.7  cubic 
^ards;  snags  removed,  2 — weight,  2.5  tons;  wrecks  removed,  3  barges 
and  1  piece  of  crib  dam. 

The  accompanying  tables  show  the  amount  and  cost  of  all  dredging, 
^wrecking,  &c.,  for  the  season  of  1882. 

DREDQieS  IN  COMMISSION,  1882. 

Time  at  work :  Days. 

'^Dredeing  gravel,  &c 82 

Wrecking,  snagging,  &c 7 

MnskiDgum  iceliarboT 14 

Total 103 

Total  on  Ohio  River 89 

5465— E  83 96 
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Time  lost:  D»7». 

Trayeling 3 

Accidents 5 

High  and  low  water 7 

Sundays 90 

3S 

Total U4 

Total  on  Ohio  Riyer 122 

Work: 

Grayel,  Ae,,  excayated  per  day  of  work cable  yards..  1,350.9^ 

Orayel,  &o.,  excayated  dnring  season do...  110,774.6 

Wrecks  remoyed number..  4 

Snags  remoyed do...  9 

Snags  remoyed tons  weight..  14.4 

Rocks  remoyed nnmber..  14 

Rocks  remoyed tons  weight..  51.9 

Cost — equipment : 

Per  day  in  commission $4  3S 

Perdayofwork 5  93 

Forthe  season 527  tt 

Towing: 

Per  day  in  commission 40  41 

Perdayofwork 55  S9 

For  the  season 4,930  81 

Salaries: 

Per  day  in  commlBsion 39  09 

Perdayofwork 64  40 

For  the  season 4,841  83 

Repairs: 

Per  day  in  commission 5  39 

Perdayofwork 7  39 

Forthe  season 657  95 

Total : 

Per  day  in  commission 89  81 

Perdayofwork 123  01 

Forthe  season 10«968  25 

DREDOSB  OX7T  OV  COUCMISSIOIT,  1882. 

Time:  l^j^ 

Inordinary 187 

Annual  spring  repairs 40 

Total 227 

Cost: 

Salaries  inordinary $1>S23  00 

Salaries  during  annual  spring  repairs $1,638  97 

Annual  spring  repairs 2,267  48 

3,906  45 

Total 5,729  45 

Per  day  out  of  commission 25  24 

Per  day  in  ordinary 9  75 

COST  OF  WORK,  INGLX7DINO  ALL  EXraiTDITUBKS  DURING  THB  YBAR. 

Dredging - $15,375  18 

Wrecking,  snagging,  remoying  rocks,  Ao 1,312  52 

Total 16,687  70 

Cost,  per  unit : 

Per  cubic  yard  of  excayation 14 

Per  day  in  commission 136  78 

Perdayofwork 187  50 
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The  new  iron  hull  for  the  dredge  Oswego  was  completed  and  ddiv- 
ered  at  Cincinnati  on  March  16, 1883,  by  Messrs.  Allen  &  Blaisdell,  ci 
South  Saint  Louis,  Mo.,  in  accordance  with  the  terms  of  their  contract 
of  October  14, 1882.  It  is  proposed  to  transfer  the  machinery  of  the  old 
Oswego  to  the  new  hull  before  dredging  operations  are  again  resamed. 

As  a  matter  of  interest  in  connection  with  the  services  of  the  Ohio 
River  dredges,  the  following  report  of  Mr.  E.  J.  Carpenter,  8ui>erinteDd- 
ent  of  dredging,  upon  a  single  day's  performance  of  the  iron  dredge 
Ohio  is  herewith  respectfully  submitted : 

It  was  considered  desirable  to  ascertain  the  maximum  amount  of  excavation  that 
could  be  made  by  one  of  the  Ohio  River  dredj|;es,  working  under  favorable  cireuni- 
stanoes.  These  conditions  occurred  at  NewelPs  Run  Bar  on  October  19, 1882,  ibnd  the 
dredge  Ohio  was  accoidingly  run  to  its  fall  capacity  for  ten  hoars.  In  this  time 
twenty-two  scows  were  loaded  and  sent  away^  carrying  an  aggregate  of  1,900  cabie 
yards  of  material.  During  the  loading  of  six  of  the  scows  an  account  was  kept  of  the 
exact  time  spent  in  the  varions  operatioas  of  digging,  changing  scows,  and  movinc 
the  dredge;  and  also  of  the  number  of  dipperfuls  and  the  number  of  cable  yards^ 
material  placed  in  each  scow.  From  these  data  the  first  of  the  following  tables  has 
been  constructed. 

The  bar  removed  consisted  of  a  mixture  of  gravel,  mud,  and  stone,  which  had  been 
washed  into  the  river  by  NewelPs  Ron.  It  had  never  been  dredged  before  and  wai 
very  compact,  but  the  material  was,  on  the  whole,  of  a  character  favorable  to  rapid 
work. 

It  is  not  often  possible  to  run  a  dredge  for  a  whole  day  at  the  speed  showm  in  this 
table,  nor  is  it  desirable  to  do  so,  because  it  greatly  increases  the  probability  of  acci- 
dent to  the  machinery,  and  the  engineer  and  dipper-tender  cannot  stand  the  strain  of 
continued  work  at  this  rate. 

The  Ohio  River  dredging  fleet  consists  of  two  dredges,  four  scows,  and  a  fiat-boat, 
owned  by  the  United  States.  A  tow-boat  of  suitable  power  (with  engines  about  13" 
by  5')  is  chartered  as  a  tender  during  the  working  season. 

Delays  and  interruptions,  while  at  work,  are  necessarily  of  freqaent  occarrenoe. 
Ordinarily  the  dredge  tender  is  able  to  take  away  and  dump  the  scows  as  fast  as  they 
are  loaded,  but  at  many  places  scant  water,  preventing  scows  from  being  loaded  to 
their  full  capacity,  long  distance  to  the  dumping-ground,  occupation  of  the  chann^ 
by  passing  boats  and  tows,  insufficient  room  to  handle  the  dredges  themselveB,  &o^ 
seriously  reduce  the  amount  of  work  that  can  be  accomplished. 

The  material  to  be  excavated  may  be  of  such  character  as  to  prevent  rapid  work, 
in  which  case  the  frequency  of  accidents  to  the  machinery  is  much  increased. 

Under  reasonably  favorable  conditions  a  dredge  can  excavate  1,200  cubic  yards  p« 
day^  for  a  number  of  days  without  extraordinary  risk  to  machinery,  and  without  re- 
quiring undue  exertion  on  the  part  of  the  crew. 

The  second  of  the  tables  below,  which  is  based  on  the  notes  of  the  past  aeason^s 
work,  is  presented  as  showing  the  amount  of  excavation  that  has  been  made  by  s 
single  dipper-dredge  daring  periods  of  from  four  to  sixteen  consecutive  working  daya 

For  information  as  to  the  rate  of  excavation  that  has  been  maintained  daring  the 
whole  working  season,  attention  is  called  to  the  regular  tabular  statement  for  the 
year. 

In  this  connection  a  short  description  of  the  Ohio  may  be  of  interest. 

The  dipper-dredge  Ohio  is  an  iron  boat,  built  in  1880.  Her  hall  is  92  feet  long,  31 
feet  6  inches  wide,  and  has  6  feet  2  inches  depth  of  hold. 

When  trimmed  for  travel  the  dredge  carries  800  bushels  of  coal,  and  draws  30  inelm 
of  water. 

The  crane  was  built  in  1876  for  the  old  wooden  dredge  Ohio.  It  is  oonstraoted  of 
iron  and  steel,  and  weighs,  without  its  rigging,  7  tons.  It  swings  through  an  angk 
of  160  decrees,  and  has  sufficient  reach  to  deposit  material  35  feet  from  center. 

The  hoisting  machinery  was  originally  of  the  Osgood  pattern,  with  positive  clntcheii 
and  was  built  in  1871,  for  the  wooden  dredge  Ohio,  by  the  American  Dredging  Com- 
pany of  Philadelphia.  In  1861  it  was  remodeled,  and  supplied  with  the  Alger  fric- 
tion-clutches, which  had  been  ased  with  great  success  on  the  dredge  Oswego.  These 
clutches,  as  now  built  for  the  Ohio  River  dredges,  are  constructed  almost  entirely  of 
steel  castings,  which  give  great  additional  strength,  and  renders  them  mnch  Urn 
liable  to  accident  than  were  the  old  positive  clutches.  The  nse  of  friction-olatchtf 
has  increased  the  capacity  of  the  dredge  full  30  per  cent. 

The  main  engines  have  two  cylinders  of  10  inches  diameter  and  15  inches  stroke. 

In  the  forward  hold  the  dredge  has  a  pair  of  6  by  12  engines,  geared  together,  'vrhiob 
hoist  all  the  spuds  and  operate  the  two  capstans  by  which  the  dredge  and  scows  an 
handled. 
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Steam  is  Bnpplied  by  a  return  tubular  mariue  boiler,  which  is  56  inches  in  diame- 
ter, 7  feet  6  Inches  high  (exclusive  of  steam  dome),  and  8  feet  9  inches  long.  It  has 
«iie  hundred  and  sixteen  return  tubes  2^  inches  in  diameter,  and  is  worked  at  a  press- 
ure of  about  85  pounds.  For  ordinary  dredging  it  consumes  30  bushels  of  coal  in  ten 
lionrs. 

Steel  is  used  in  place  of  iron  for  all  cast  parts  of  the  machinery  that  are  subject  to 
great  wear  or  sudden  strains.  Its  use  has  given  complete  immunity  front  a  very  an- 
novln^  class  of  accidents  that  was  formerly  of  frequent  occurrence. 

Ordinary  repairs  are  made  by  the  dredge  crew,  for  which  purpose  an  outfit  of  carpen- 
ter's, blacksmith's  and  machinist's  tools,  with  forge,  drill-press,  lathe,  Ac,  is  carried 
on  the  dredge. 

In  making  up  the  crew  care  is  taken  to  secure  men  who  are  good  mechanics,  as  the 
boats  are  frequently  at  work  on  parts  of  the  river  where  they  are  50  miles  or  more 
from  a  machine-shop,  and  are  thus  obliged  to  depend  on  their  own  crews  for  repairs. 

Duplicates  of  such  parts  of  the  machinery  as  experience  has  shown  to  be  most  liable 
to  accident  are  kept  on  hand)  fitted  ready  for  use.  Frequent  accidents  are  unavoida- 
ble oo  dredges,  as  is  proved  by  universal  experience,  but  this  provision  saves  valua- 
ble f  ime  that  would  otherwise  be  lost  while  waiting  for  repairs. 

The  dredge  crew  consists  of  seven  men:  one  engineer,  one  dipper- tender,  one  fire- 
man, one  steward,  and  three  deck-hands.  The  crew  have  their  quarters  and  mess 
aboard  the  dredge. 

The  scows  are  70  feet  long,  20  feet  wide,  and  have  5  feet  9  inches  depth  of  hold. 
They  have  side  doors  for  dumping,  and  carry,  when  level  full,  93  cubic  yards.  Their 
draught  of  water,  empty,  is  20  inches,  and  when  loaded  between  5  and  6  feet. 

The  flat-boat  is  80  feet  long,  16  feet  wide,  and  4  feet  6  inches  depp.  It  is  used  to 
carry  supplies  and  spare  machinery,  spuds,  ^c,  which  are  too  heavy  and  bulky  to 
keep  on  tne  dredges. 

TabU  ikowing  the  amount  and  rate  of  excavation  made  by  the  United  Statee  dredge  Ohio,  at 
NewelVe  Run  Bar,  October  19,  1862. 
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The  dredge  had  to  change  its  place  each  time  that  the  scows  were  filled.    The 
oapacity  of  the  dipper,  when  level  full,  is  2  cubic  yards.    During  ten  hours  twenty- 
two  scows  were  loaded,  carrying  an  aggregate  of  1,900  cubic  yards.    The  measure- 
*  ments  of  material  were  made  after  it  hi^  been  loaded  into  the  scows. 

TahU  ehowing  $ome  of  the  best  work  done  by  the  United  Statee  dredgee  on  the  Ohio  Eiver 

duHng  1882. 
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SNAa-BOAT  E.  A.  W00DBT7FF. 

mrhe  snag-boat  E.  A.  Woodruff,  under  command  of  Oapt.  H.  W.Ohiist- 
ian,  began  work  in  August  7,  have  been  delayed  since  June  90  by  the 
accidental  explosion  of  her  auxiliary  boiler  on  the  latter  date,  the  boat 
being  just  ready  to  start  with  a  ftdl  crew  on  board.  This  accident  oc- 
curred during  the  preparation  for  a  formal  inspection  of  the  boiler  by 
the  local  inspectors  of  steam  vessels,  and  was  due  to  the  fietct  that  the 
carpenter  misunderstood  the  orders  of  the  second  engineer,  and  braced 
down  the  safety  value  of  the  auxiliary  boiler  while  it  was  under  steam. 
These  factA  were  fully  set  forth  in  the  official  report  of  the  local 
inspectors,  who,  at  the  request  of  this  office,  made  a  thorough  investi- 
gation as  to  the  causes  of  the  explosion. 

The  boat  worked  over  the  river  as  follows:  Cincinnati  to  Pittsburgh, 
467  miles ;  Pittsburgh  to  Oincinnati,  467  miles :  Cincinnati  to  head  of 
Carpentei's  Bar,  301  miles ;  head  of  Carpenter's  !Bar  to  Cairo,  800  miles ; 
Cairo  to  Marietta,  795  miles ;  Marietta  to  winter  quarters  in  Kentucky 
Biver,  370  miles,  arriving  at  the  last-named  place  on  December  8.  The 
total  distance  traveled  during  the  season,  including  several  minor  tnpB 
made  while  passing  over  the  river  on  the  general  routes  above  named, 
was  3,314  miles. 

Nine  hundred  and  ninety-six  snags  were  removed  during  the  season; 
forty  wrecks  were  either  wholly  or  partly  broken  up,  and  the  remains 
of  seven  wrecks,  previously  partly  destroyed,  were  wholly  removed; 
ten  leaning  trees  were  felled  and  cut  up,  and  six  rocks,  aggregating  42 
cubic  yards,  were  removed  from  the  channel  and  landings. 

Among  tiie  obstructions  removed  may  be  mentioned  a  portion  of  the 
State  dam  at  the  mouth  of  the  Muskingum,  which  had  been  carried  into 
the  Ohio  Biver  by  a  flood  in  the  Muskingum ;  the  wreck  of  a  model 
barge  opposite  EUiott^s  Landing,  about  6  mfies  below  Portsmouth,  Ohio; 
the  wreck  of  the  steamer  Yint  Shinkle  from  the  channel  just  below 
Owensboro'^  Ky.,  and  the  bottom  of  a  coal-float  from  Kineon's  Goal 
Landing,  Cmcinnati. 

The  six  largest  snags  were  two  sycamore  trees  taken  from  the  chan- 
nel about  4  miles  above  Evansville,  Ind. ;  one  measuring  5  feet  8  inches 
in  diameter  at  the  butt  and  weighing  105^  tons,  and  the  other  measur- 
ing 5  feet  2  inches  in  diameter  at  the  butt  and  weighing  100  tons;  a 
sycamore  tree  from  the  channel  at  Walnut  Bend,  measuring  5  feet  in 
diameter  at  the  butt  and  weighing  102.4  tons :  a  sycamore  tree  off  Bed- 
ford's Point,  measuring  7  feet  8  inches  in  diameter  at  the  butt  and  » 
weighing  363}  tons^  a  Cottonwood  tree  at  the  head  of  Stewart's  Island, 
3  feet  6  inches  in  diameter  at  the  butt  and  weighing  243^  tons ;  and  a 
sycamore  tree  from  the  channel  in  front  of  New  Liberty  Upper  Landing, 
which  measured  6  feet  at  th6  butt  and  weighed  114  tons.  The  average 
weight  of  eighty  of  the  largest  snags  removed  was  92}  tons. 

BEMOVINa  BOOKS. 

As  the  river  remained  unusually  high  during  the  season,  but  little 
opportunity  was  offered  for  the  removal  of  rocks.  A  steamboat  and  a 
crane-boat  with  a  crew  of  ten  men  were,  however,  employed  fi^m  Oc- 
tober 19  until  November  18  in  removing  rocks  from  the  tow-boat  chan- 
nel at  the  left  of  Mustapha  Island.  The  work  was  not  entirely  com- 
pleted, on  account  of  high  water  and  cold  weather,  but  sufficient 
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suicomplished  to  effect  a  marked  improvement.    Quantity  of  rock  re- 
moved, 817  tons. 

Some  of  the  projecting  rocks  near  the  upper  dike  at  the  Grand  Chain 
were  removed  during  the  low  water  of  1881,  and  the  job  was  completed 
last  season  by  the  removal  of  some  300  cubic  yards  additional. 

IMPBOVEMENT  OF  THE  FALLS  OF  THE  OHIO. 

This  work  was  under  charge  of  Lieut.  Col.  G.  Weitzel  until  July  31^ 
1882^f  Mbj.  F.  U.  Farquhar  untU  September  18.  1882,  and  of  Lieut. 
Col.  William  E.  Merrill  until  the  close  of  the  fiscal  year. 

The  year  just  past  was  remarkable  for  the  long  continuance  of  navi- 
gable  water.  As  the  removal  of  rock  from  the  Indiana  or  main  chute 
can  only  be  undertaken  during  extremely  low  stages,  no  work  of  this 
character  was  possible  during  the  fiscal  year. 

It  is  a  part  of  the  approved  project  to  narrow  the  opening  at  the  head 
of  the  Indiana  Ohute  by  two  short  sections  of  movable  dam,  each  160 
feet  in  length,  so  that  during  low  stages  the  outlet  through  the  dam 
may  be  reduced  to  a  width  of  280  feet,  while  preserving  the  full  outlet 
of  600  feet  for  all  stages  during  which  the  falls  are  navigable.  The 
south  section  of  movable  dam  is  on  hand,  and  is  ready  to  go  in  as  soon 
as  a  low  stage  in  the  river  will  permit.  A  vigorous  efibrt  was  made  to 
erect  this  section  last  autumn,  but  it  proved  a  failure  on  account  of  high 
water.  The  breakwater  and  coffer-dam  remain  in  place,  and  by  con- 
txacting  the  outlet  add  materially  to  the  difficulty  of  ascending  the  fs^s^ 
but  they  cannot  be  removed  until  the  section  of  movable  dkm  is  in  place. 

Lieatenant-Oolonel  Weitzel's  estimate  (contained  in  his  special  report 
ef  February  10, 1882  {Report  of  Chief  of  Engineers,  1882,  pages  1880 
et  seqXfoT  the  completion  of  the  improvement  of  the  falls  proper  was 
#242,088.  Since  that  date  there  has  been  allotted  for  ^<  Indiana  Ohute,'' 
from  the  appropriation  for  the  Ohio  Biver  $35,000  leaving  (207,088  yet 
to  be  appropriated  for  the  completion  of  the  work  indicated  in  his  report. 

In  the  estimates  for  the  Ohio  Biver  I  have  inserted  $50,000  for  the 
Falls  of  the  Ohio  as  the  amount  that  can  be  expended  if  the  season 
is  reasonably  favorable.  The  character  of  the  proposed  work  is  such 
that  it  can  only  be  carried  on  when  the  Ohio  is  quite  low,  and,  as  such 
«tages  are  of  uncertain  date  and  duration,  it  is  necessary  to  have  a  fund 
in  hand  so  as  to  utilize  a  favorable  season  whenever  it  happens  to  come. 

In  this  connection  I  would  request  that  the  wording  of  appropriations 
for  this  work  be  made  to  read  <^ Falls  of  the  Ohio"  instead  of  ^^ Indiana 
Chute,"  as  the  latter  is  only  a  part  of  the  falls,  and  it  is  equally  neces- 
sary to  improve  the  Middle  Ohute,  the  Yarble  Chute,  and  the  dam  across 
the  head  of  the  falls.  Much  embarrassment  has  been  caused  by  tibe  ap- 
parent restriction  of  work  to  the  Indiana  Ohute.  The  object  is  to  make 
the  Falls  of  the  Ohio  more  navigable,  and  the  funds  ought  to  be  availa- 
ble where  they  will  do  most  toward  the  attainment  of  this  object. 

The  financial  condition  of  the  work  is  as  follows : 

July  1,  1882, amount  available |37,642  13 

Amount  allotted  from  appropriation  of  August  2, 1882 35, 000  00 

$72,642  13 

Expended  during  fiscal  year 31,973  53 

July  1, 1883,  outstanding  liabilities 2,421  36 

34,3M  89 

July  1,  1883,  amount  available 38.247  24 
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RXPOBT  OF  MR.  P.  J.  8CH0PP,  ASSISTANT  XNOINBE&. 

Louisvuxs,  Ey.,  July  1, 1883. 
^     Sib:  I  have  the  honor  to  submit  herewith  the  annaal  report  on  improving  the  Falls 
of  the  Ohio  for  the  fiscal  year  ending  June  30, 1883. 

The  working  season  of  the  year  was  not  a  favorable  one,  the  stage  of  water  being 
too  high  most  of  the  time. 

The  deposit  in  the  hiffh-water  channel  under  the  draw  of  the  railroad  bridge,  known 
as  **  Varble  Chute,"  had  accumulated  during  a  number  of  years,  interfering  with  the 
passage  of  boats.  It  was  removed  to  the  depth  of  2  feet,  and  the  channel  was  con- 
siderably improved. 

In  the  season  of  1881-'82  a  breakwater  had  been  constructed  at  the  end  of  the  falls 
dam,  and  at  the  head  of  the  Indiana  Chute,  in  order  to  serve  as  a  protection  to  the 
coffer-dam,  within  which  was  to  be  erected  160  feet  of  movable  dam  ot  the  Boul€  type. 
It  was  not  until  October  30  that  work  could  be  continued  by  placing  an  earth  coffer- 
dam inside  of  the  breakwater  and  commencing  to  pump.  On  account  of  the  rugjced 
surface  of  the  bed  rock  the  attempt  to  make  the  dam  water-tight  proved  sneeeasful 
only  after  frequent  leaks  had  been  stopped.  At  this  stage  the  river  unfortunately 
rose  and  overflowing  the  entire  works,  forced  the  suspension  of  the  operations  for  the 
season. 

The  iron  trestles  intended  for  this  dam  were  received,  as  also  the  timber  for  the 
foundation.  The  whole  structure  was  temporarily  erected  at  the  canal  shops,  so  as  to 
make  sure  that  it  was  complete. 

It  has  been  proven  by  experience  that  the  300-foot  opening  in  the  Middle  Chute, 
which  was  intended  for  the  use  of  ascending  boats  during^  high  water,  was  not  wide 
enough,  and  that  the  current  through  it  was  too  strong,  it  was  therefore  decided  to 
make  the  opening  200  feet  wider,  and  to  lengthen  the  movable  dam  to  the  same  extent. 
The  necessary  timber  and  iron  for  the  foundation  have  been  purchased,  and  the  iron 
trestles  and  gates  for  the  same  have  been  completed  under  contract  of  March  12,1883, 
with  the  Queen  City  Bridge  and  Steam  Forging  Company  of  Cincinnati,  Ohio. 

A  large  amount  of  timber  and  iron  has  been  purchased  for  the  constmotion  of  euid- 
ing  dikes  at  the  Indiana  and  Middle  chutes,  which  will  assist  navigation  by  mi3dng 
the  currents  less  divergent. 

On  account  of  the  continued  high  water  the  work  of  removing  the  rock  obstructions 
in  the  Indiana  Chute  could  not  be  resumed,  and  no  rock  was  removed  during  the  year. 

The  survey  of  the  rock  ledge  south  of  the  Middle  Chute  was  continued,  and,  with 
the  exception  of  d  small  space  above  the  dam,  it  was  completed  as  far  down  as  the 
railroad  Diidge.  The  territory  between  the  bridge  and  the  toot  of  the  falls  and  south 
of  the  line  of  the  Middle  Chute  remains  yet  to  be  surveyed.  The  survey  should  be 
continued  so  as  to  complete  the  map  of  the  falls,  and  give  correct  data  for  estimates 
of  all  intended  improvements. 

The  records  of  vessels  passing  over  the  falls  and  not  using  the  canal  were  prepared 
ih)m  reports  kindly  furnished  to  this  office  by  Messrs.  Pink  Varble,  John  LittreU,  and 
James  T.  Duffy,  falls  pilots. 

The  falls  were  navigable  during  the  year  two  hundred  and  fifty-seven  days  for  de- 
scending boats,  and  fifty-seven  days  for  ascending  boats.  During  the  time  the  falls 
were  navigable  fourteen  hundred  and  seventy-five  vessels  passed  over,  repreeentiuf 
an  undertonnage  of  461,042  tons.  Among  the  cargoes  were  1,335,400  bushels  of  ooa^ 
10,988  tons  of  iron  ore,  and  4,000  barrels  of  salt,  proving  the  great  importance  to  com- 
merce of  this  channel. 

Very  respectfully,  your  obedient  servant, 

Phil.  J.  Schopp, 
AsHtiant  Engineer » 

Lieut.  Col.  William  £.  Mbbbill, 

Corp$  o/Engineerif  U,  8.  A^ 
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Detailed  eUtiemeni  of  ve9aeU  pa$9ed  over  the  Falle  of  the  Ohio  during  flseal  year  ending 
June  30,  18tS3yVnih  amount  of  eoal,iron  ore,  and  ealU 


BBSCBimiNa   YXSBKTA 

1882.'8S. 

PMMnger 

Toiv.boAtB. 

Model 
bftrges. 

Square 
bargee. 

5^ 

Salt. 

CoaL 

Total. 

No. 

II 

Na 

II 

Ko. 

^1 

Na 

►. 

— 

1 

^1 

Jnly. 

October. 

80 
S3 

8 

10,025 
8,488 
2.292 

10 
11 
5 

11 
10 

1 

Ton*. 
1,127 

BMt. 

BuahOt. 

61 
67 
14 

ii,89r 

8 

868 

11,19» 

2,671 

jl^vember  . 

"  ' 

* 

DiMMiinlMr 

1 
8 

60 
13 
72 
4 
8 

800 
856 

10,284 
1,080 

11,865 
607 
556 

20 

19 
861 

21 

886 

4 

13 

127,640 
4,568 

118,766 

376 

1,678 

21 

28 

458 

74 
505 
43 
48 

2,944^ 

JaniuxT 

IMirauy... 
Mwh 

t 

a 

81 
89 
22 
26 

4,000 
9.315 
16,864 
20,804 
10.003 
11,720 



267,000 
6,587,000 

130,000 
6,370,000 

9.07T 

11 
9 
28 

3,  sis 

3,010 
0,882 

.... 

160,602 
24,021 

t5?::::::: 

81 
13 

1 

4»000 

160,817 
10,98S^ 

18,954 

Totals.... 

218 

91,566 

187 

26,504 

51 

17,273 

795 

262.897 

45 

4,000 

13,364,000 

1,294 

808,240- 

1882-'83. 


Jaly , 

Augnst 

September. , 
Ootober... 
Korember.. 
Deeember.  . 
Jamuury — 
Vebmaxy... 

March 

April 

Mky 

June 


Totala.. 


ASCBNPn^G  VESSELS. 


Paaaenger 
boats. 


Ko. 


^1 
Si 


Tow-boats. 


No. 


Model  barges. 


No. 


Square  barges. 


No. 


Tons. 


Iron  ore. 


3bn#. 


Total. 


10 


6,687 


436 
3,856 


2,752 


3,0 


430 

12,295> 


18, 701 
1,704 


6,264 


U 


6,260 


67 


22,162 


7,900 


134 
3 


47,367 
1,704 


38        21.002 


52 


10,556 


22        8,002 


22.152 


10,988       170 


61,80^ 
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OOMMEROE  OF  THE  OHIO  RIVER. 

Ko  complete  recordB  of  the  commerce  of  the  Ohio  are  available.  The 
following  statistics  of  the  river  trade  at  Pittsburgh,  Ginciniiati,  and 
Louisville,  which  it  is  believed  will  fairly  indicate  its  extent  and  im- 
portance, are,  however,  respectftdly  presented  as  the  best  that  can  be 
procored. 

Coal  ihipmenUfnm  Pittsburgh  5y  Ohio  Biver  during  (AajSteol  year  euding  Jume  90, 1883. 

[Prepared  by  Capt  W.  Bvans.] 


ToIrontoiL 

To  Clnoiniiati. 

To  Lonlsville. 

1882-*88. 

1 

1 

t 

1 

1 

} 

1 

2 

1 

1 

i 

} 

I 

1 

JTnly 

4 
27 
26 

87 

261 
277 

2 

14 
8 

444.000 
8.464.000 
8.682,000 

7 
6 
12 

18 

66 

60 

116 

5 

10 

2 

1,870,086 

▲offllSt 

LS20.O08 

1^568^086 

•October 

Hovember 

Deoember.    ... 

25 
27 
0 
28 
44 
18 
80 

"ii' 

228 
228 
118 
209 
474 
186 
806 

10 
0 

"ii" 

21 
8 

4 

2,881.000 
8,008.000 
1,881.000 
8,644.000 
8.828,000 
2,806,000 
4.882,000 

11 
41 
89 
14 
89 
89 
80 

2 
186 
138 

"m 

89 

47 

106 
253 
180 
164 
480 
886 
221 

4 
8 
17 
2 
64 
20 
82 

1,568,008 

-J'tuiaary 

7,184,008 
6.08Q.000 
1.948,000 

Febraary 

ifAmfr    ...      . 

April 

16.848.000 

aSy::  : 

6,887.000 
8.068.000 

Jffie:..;:::;::. 

Total 

3 

12 

800,000 

287 

88 

2,448 

m 

31,588,000 

288 

938 

1,943 

154 

47,397,000 

Grand  total 79,380.000 

Daring  the  year  just  past  one  tow-boat,  the  Harry  Brown,  carried  to 
Oincinnati  in  one  tow  324,7^0  bushels  of  coal,  the  largest  single  ship- 
ment ever  made  between  these  two  points. 

It  is  customary  to  double  tows  below  Louisville,  and  the  following 
.amounts  were  carried  from  Louisville  to  New  Orleans  in  one  trip  during 
the  year  by  the  tow-boats  named: 

BoalMlB. 

W.W.  (VNeil 664,000 

.John  A.  Wood 677,000 

J.  B.WUllamo 700,000 

Ool.  Sidney  D.  Maxwell,  superintendent  of  the  Oincinnati  Ohamber  of 
Commerce,  in  his  last  annual  report  gives  a  ftall  exhibit  of  the  river 
•<»mmerce  of  Oincinnati,  from  which  the  following  table,  showing  the 
principal  items,  has  been  compiled: 

Bivm-  commerce  of  Cincinnati  for  year  ending  Auguet  91, 1882. 


▲rtiolM. 


To  other 

down-rlTer 

ports. 


To  up-riyer 
porU. 


TotaL 


Ale,  beer,  and  porter barrels. 

Apples,  green do... 

Baney bashels. 

Boots  sad  shoes oases. 

Batter barrelH. 

<%eese boxes.. 

'Ooflbe bsffs 

•Com bnshds. 


1,181 

1,124 

140 

1,007 

8,779 

694 

276 

1,117 


1.716 
18,506 
5.066 
19.760 
2.702 
8.379 
7.715 
85,414 


14,046 

1,007 

4,220 

12,740 

165 

9,250 

15^815 

287,008 


16,888 

16,687 

0.428 

33,507 

6t6tf 

13,888 

28,808 

278,584 
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Bivtr  commeroe  of  CineinnaH  for  the  year  ending  August  31, 1882 — Continaed. 


AitiolM. 


Hour barrelB. 

FamitDre   packAgea. 

•Olaaawars do... 

Hajrdware do... 

3EI»y bales. 

Soeprodaot : 

^UMon pounds. 

Balk,  loose do... 

Bulk,  in  boxes do... 

Hams do... 

Lsrd,  in  Heroes do... 

Lsrd,  in  kegs do... 

fork barrels. 

Iron  and  steel tons. 

Iron,  pic  do. 

X«ead,  white       kegs. 

Unit bnshels. 

Molasses barrels. 

ITails kegs. 

Oats bushels. 

Oil barrels. 

Peaants bags. 

Petrolenm barrels. 

Potatoes bags  and  barrels. 

Salt 7r. barrels. 

Seed,  oloTor,  timothy,  ^ bags. 

:Soap boxes. 

Stareh do  . 

Sagar barrels. 

Timaoco,  leaf hogsheads. 

Tobaooo,  mannlkctored packages. 

Wheat boshels. 

Whisky , barrels. 

Wool bales. 


To  New  Or- 
leans. 


2,357 

20,420 

16,140 

2,017 

2,256 

617,580 

14.882 

808,000 

1,075,180 

816^800 

32,004 

4.851 

1.061 

71 

1,407 


105 

58,112 

460 

8,228 

804 

8,764 

2,050 

1,104 

240 

86,264 

26.256 

184 

40 

004 


14,088 


To  other 

down-river 

ports. 


10,830 
14,823 
35,849 
38.387 
2,824 

1,210,200 

28,580 

88.500 

315,860 

431.044 

11,537 

580 

6.040 

1,166 

11.330 

87,  sn 

8,008 
142.045 
8,400 
7,846 
1.300 

12, 133 
0,344 

76,324 
4.353 

34,818 
5.835 
7.172 
1.820 
6.806 

11.071 

80.474 
804 


To  up-river 
ports. 

TotsL 

70.875 

02,571 

87. 812 

81,564 

7.604 

50.002 

33.756 

75,050 

7,787 

12,867 

4,360.076 

6,206,766 

680.405 

727,867 

1.322.500 

1,764,000 

608.620 

2,084.660 

823.716 

1,571.460 

47.682 

01.138 

1,600 

6.040 

873 

8.878 

4.480 

5.716 

10.061 

81.888 

18,878 

51.260 

10.064 

15.067 

1.268 

106,420 

36.272 

45,231 

4.807 

15,071 

6.550 

8,348 

2,352 

18.248 

13,511 

24,014 

2,600 

80,027 

10,626 

15,227 

30.480 

101,612 

18,466 

46,646 

11,567 

18,028 

8,715 

5,006 

11, 670 

18.280 

61,480 

72,561 

27,806 

72,877 

1.620 

2,024 

Oolonel  Maxwell  reports  that  the  stage  of  the  river  was  annsnally 
favorable  for  oommerce,  the  river  being  navigable  throughout  its  entire 
length  for  a  continuous  period  of  ten  months. 

The  following  table  will  show  the  most  important  facts  concerning 
the  steamboat  interests  of  Oincinnati  during  the  four  years  ending 
August  31,  1882 : 


Items. 

1878-'70. 

1878-»80. 

1880.'81. 

1881-'82. 

No. 

Tonnage. 

Na 

Tonnage. 

No. 

Tonnage. 

No. 

Tonnage. 

Modal  barges  bollt  at  Cincinnati. . . 

227 
13 
3 

61,788 

6,883 

810 

234 

10 
6 

68.044 
8,861 
2,210 

906 

7 
6 

68,168 

1.160 

10,067 

214 

8 
6 

78.708 
1.800 
4,900 

i 

{ 

1 

1 

1 

j 

1 

} 

"Wrmn'SB'w  Orleans 

85 

07' 

""m 

76* 

■2,306' 

103 

""Hi' 
""ii&' 

04* 

"i'TOO' 

86 

90* 

'"'ioi* 

48* 

"*i*33i' 

68 

Por  New  Orleans 

71 

PromPltUbuKh 

163 

18S 

164 

160 

164 

From  Saint  Louis 

64 

89 

42 

38 

For  Saint  Louis 

46 

Fhmi  other  ports 

2,413 

2,785 

8,346 

9,461 

Fer  other  ports 

9,451 

Totsls          

9,726 

2,730 

3,163 

3,172 

9.638 

2.633 

9^736 

9,730 

' 
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Schedule  of  rate$  <m  flomr  per  barrel  hy  rail  and  river  from  (Xmohnuai  during  tike  eaUudar 

year  1882. 


How  traaiBported. 

Byrafl 

By  fiver 


To  Pittaborgh. 


$0  80 
025 


To  LooiBTille. 


$0  20 
0  16 


To  NewOrleftaa. 


fO» 

0» 


Additional  statistics  as  to  Ohio  Biver  commerce  can  be  fonnd  in 
the  annnal  report  on  the  Lonisville  and  Portland  Canal,  to  which  ref- 
erence is  made. 

WORK  DURING  1883-'84. 

As  Congress  at  its  last  session  failed  to  pass  a  river  and  harbor  bUl, 
work  daring  the  present  fiscal  year  will  be  confined  to  the  completion 
of  the  outstanding  contracts  reported  above,  and  to  such  work  on  the 
Davis  Island  Dam  as  can  be  completed  with  the  small  balance  on  hand. 

ESTIMATE  FOR  1884-'85 

As  no  action  was  taken  on  the  estimates  submitted  with  my  last  an- 
nual report,  I  renew  them.  The  estimate  for  the  completion  of  the 
Davis  Island  Dam  is  given  in  detail  in  Captain  Mahan's  report.  I  have 
asked  for  the  amount  of  his  estimate,  less  the  amount  now  available  for 
this  work.  The  excess  over  the  estimate  of  last  year  is  due  to  the  extra 
cost  of  keeping  up  the  works  for  another  year,  the  loss  by  exposure  of 
unfinished  work,  the  extra  cost  sustained  during  the  past  season  by 
failures  of  contractors,  and  the  fact  that  last  year's  experience  has^hown 
the  necessity  of  adding  a  protection  against  scour  below  the  dam  that 
had  not  previously  been  thought  necessary.    The  estimate  is  as  follows : 


If 


5 

10 

63 

84 

89 

107 

112 

157 

219 

256 

862 

451 

486 

601 

608 

553 

600 


764 

860 
870 


Proposed  work*. 


Davis  Island  Dam,  completion 

Merriman,  new  dike 

Black's  Island,  repair  of  old  dam 

Twin  Island  repair  of  old  dam 

Wheeling  Island,  new  dam 

Captina  island,  repair  of  old  dam 

Fifth  Creek  Island,  repair  of  old  dam 

Three  Brothers,  repair  of  old  dam 

Sand  Creek,  new  dike 

Bight-Mile  Island,  new  dike 

Bonanaa  (Cub  Creek)  Bar,  new  dike 

Elght-Mile,  new  dike .. 

Medoc,  new  dike  and  removal  of  old  dike . 

Rising  San,  longitudinal  shore-dike 

Ounpowder,  new  dike 

Madison  Harbor,  new  dike 

Falls  of  the  Ohio 

Flint  Island,  new  dike 

OU  Creek,  new  dike 

ScniBetown,  new  dike 

CaaevTille,  new  dike 

Walker's  Bar,new  dike 

Snagging 


^naggii 
Dredgi 


Igin^ 

Completion  of  new  iron  dredge 

Removing  rocks 

Office  expenses,  inspection,  engineering,  and  contingencies. 


Estimated 
I       cost. 


170. 00ft 
AOOO 
28.800 
35.000 
13^750 
18.000 
22,300 
15,000 
18,000 
22,900 
33,000 
33.000 
80.000 
00,000 
87,060 
72,000 
50.000 
84^010 
72.000 
72,000 
84.000 
96;  000 
25,000 
16|500 
4.000 
5,000 
25^000 


Total I      1,068,750 
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Befoie  closing  this  report  I  would  call  the  attention  of  the  Department 
to  the  necessity  of  making  some  permanent  provision  for  the  running 
expenses  of  the  Davis  Island  Lock  and  Dam  when  completed.  These 
expenses  could  readily  be  raised  from  tolls  so  small  that  the  river  com- 
merce would  not  feel  them;  but  as  Congress  has  positively  forbidden 
the  collection  of  any  tolls  at  Government  locks,  some  other  provision 
must  be  made  for  operating  expenses.  I  would  therefore  recommend 
that  the  same  provision  be  made  for  this  work  as  has  been  made  for  the 
Louisville  and  Portland  Canal,  the  Des  Moines  Bapids  Canal,  and  the 
Saint  Mary's  Canal. 

Money  statement 

July  1,  1882,  amount  available $158,575  44 

Amount  appropriated  by  aot  passed  August  2,  1882 350,000  00 

508,575  44 
J«]y  1, 1883,  amount  expended  during  fiscal  year,  exclusiye  of 

outstanding  liabilities  July  1,  1882. |362,913  09 

July  1,  1883,  outstanding  UabiUtiee 34,448  38 

397,362  07 

July  1,  1883,  amount  available 111,213  3T 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1886 . 1 ,  063, 750  00 


Z2. 

OPERATING  AND  MAINTAINING  THE  LOUISVILLE  AND  PORTLAND  CANAL. 

This  work  was  under  charge  of  Lieut.  Col.  G.  Weitzel  until  July  31  j 
of  Maj.  F.  U.  Farquhar  until  September  18;  and  of  Lieut.  Col.  William 
£.  Merrill  until  the  close  of  the  fiscal  year. 

During  the  year  just  closed  the  duration  of  navigable  water  was  above 
the  average,  the  canal  having  been  closed  by  high  water  during  fifty- 
seven  days,  while  the  average  closure  is  forty-five  days.  In  February 
<K^cnrred  the  greatest  flood  ever  known  in  the  Ohio  Valley  below  Cin- 
cinnati, the  stand  at  the  locks  being  a  little  more  than  3  feet  above  the 
highest  water  hitherto  known — that  of  1832.  The  masonry  of  the  locks 
was  not  damaged,  but  a  breach  was  made  in  the  canal  bank  at  the  head 
of  the  old  locks,  fences  were  destroyed,  lumber  was  washed  away,  and 
considerable  minor  damage  was  done. 

During  the  year  another  portion  of  the  guiding-dike  at  the  head  of  the 
canal  has  been  raised  to  the  12-foot  stage,  making  a  total  length  of  660 
feet  of  raised  dike.  Just  above  the  high  part  of  the  dike  is  a  gap  100  feet 
wide  for  the  passage  of  ice  and  drift.  During  low  water  this  gap  is 
closed  by  a  movable  dam  of  Th6nard  shutters.  In  April  last  a  coal  tow 
ran  into  this  gap  and  destroyed  some  of  the  wickets.  It  is  proposed  to 
move  the  line  of  wickets  to  a  point  about  100  feet  from  the  channel, 
where  the  object  to  be  attained  will  be  equally  well  served,  and  where 
there  will  be  much  less  liability  of  injury  by  passing  boats. 

During  the  fiscal  year  4,954  vessels  passed  through  the  canal,  repre- 
senting an  undertonnage  of  1,226,455  tons.  Besides  general  merchan- 
dise these  vessels  carried  17,311,300  bushels  (692,000  tons)  of  coal^ 
13,335  tons  of  iron  ore,  and  26,395  bushels  of  salt. 

The  receipt  from  dredging  for  private  parties  and  from  rent  of  dry- 
dock  and  houses  amounted  to  $1,023.75,  which  sum  has  been  placed  to 
the  credit  of  the  Treasurer  of  the  Dnited  States. 

During  the  year  there  was  expended  in  the  care  and  maintenance  of 
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the  canal  161,333.14,  of  which  $4,008.91  was  dae  to  damages  caased  bj 
the  unprecedented  flood  of  last  February. 

During  the  fiscal  year  1883-'84  it  is  estimated  that  $77,740  will  be  re- 
quired for  the  proper  maintenance  of  the  canal.  Of  this  sum  $6,000  is 
for  repair  and  removal  of  the  Th^nard  shutters,  $22,000  is  for  the  recon- 
struction of  the  middle  miter  sill,  which  has  yielded  to  the  water  press- 
ure, and  $5,000  is  for  contingencies.  The  estimate  made  a  year  ago  for 
the  present  fiscal  year  was  $40,220.  The  increase  is  due  to  the  unavoid- 
able necessity  of  repairing  unexpected  damages  that  occurred  during 
the  fiscal  year  just  ended,  and  to  the  addition  of  $5,000  to  cover  similar 
unforeseen  contingencies  that  may  occur  during  the  present  year. 

For  the  fiscal  year  1884--'85  the  estimate  is  $128,540.  Of  this  sum 
$2,000  is  for  new  boilers  for  the  dredge-tender,  $3,000  is  for  pumps  for 
the  speedy  removal  of  the  heavy  deposits  of  mud  left  by  eveiy  rise,  and 
also  for  fire  purposes,  $25,000  is  for  a  new  dredge,  and  $53,200  is  for  a 
high-water  lock. 

The  necessity  for  a  new  dredge  is  due  to  the  fact  that  one  of  the 
present  dredges  is  worn  out  iu  hull  and  machinery,  and  is  unfit  for 
service.  After  every  rise  in  the  Ohio  the  locks  become  choked  with 
mud,  and  navigation  is  stopped  until  the  mud  can  be  removed.  The 
magnitude  of  the  Louisville  and  Portland  Canal,  the  large  sums  that 
have  been  expended  in  its  construction,  and  the  immense  commerce  that 
is  served  by  it,  all  call  for  the  best  attainable  operating  machinery.  The 
two  dredges  now  on  hand  have  been  in  use  on  the  canal  for  twenty -three 
years,  were  second-hand  when  originally  procured,  and  are  incapable  of 
performing  such  service  as  the  interests  of  the  canal  require.  They  are 
equipped  with  second-class  machinery  of  patterns  that  are  now  obso- 
lete. It  is  proposed  to  gradually  replace  these  worn  out  dredges  by  new 
ones,  with  such  improved  machinery  as  will  enable  them  to  handle  mud 
with  the  required  speed.  Daring  the  past  fiscal  year  the  two  dredges 
now  in  service  averaged  only  572  cubic  yards  per  working  day,  which 
is  but  a  small  average  for  one  dredge  under  the  existing  conditions  of 
work.  It  is  proposed  to  make  the  new  dredges  of  iron,  like  those  that 
have  done  such  good  service  on  the  Ohio. 

The  need  of  a  new  high-water  lock  has  been  so  fully  set  forth  by 
Lieutenant  Oolonel  Weitzel  in  his  annual  and  special  reports  that  it  is 
unnecessary  for  me  to  do  more  than  signify  my  hearty  concurrence  in 
his  recommendation.  At  present,  during  the  stages  of  from  11^  to  15 
feet  on  the  gauge  at  the  head  of  the  faUs  ascending  navigation  is  stop- 
ped because  the  canal  is  closed,  and  the  current  on  the  falls  is  too  strong 
to  be  stemmed.  The  proposed  high-water  lock  will  maintain  naviga- 
tion through  the  canal  until  the  falls  become  practicable.  Its  construc- 
tion is  earnestly  advocated  by  all  navigators  of  the  Ohio  Biver,  and  in 
my  judgment  it  is  a  work  of  public  necessity. 

The  expenditures  for  permanent  repairs  during  the  nine  years  since 
the  Government  took  charge  have  been  about  $171,900. 

For  farther  details  reference  is  made  to  the  annexed  report  of  Mr.  P. 
J.  Schopp,  superintendent  of  the  canal. 

Financial  staiemmtfor  the  fiscal  year  ending  June  30,  1883. 


Rooeipts. 


Amount. 


Bxpenditoras. 


ItenU 

Dry -dock . 
Dredging  . 
Pumping  . 


Total. 


$198  75 
447  50 
217  50 
1«0  00 

1,023  75  t 


Office  and  ireneral  administration  .. . 

Canal  and  locks 

Dred  jfing 

Improvements 


Total. 


f8,5i2  1» 
3S,038  4T 
17,050  S» 

2,oni8 

61, 333  14 
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.APPBOXIMATE   ESTIMATE    OF    EXPEITDITURBS    ON    THE    LOUIBVILUB    AND    POBTLAN]> 
CANAI.  FOR  THE  FI8CAJL  YEAR  ENDING  JUNE  30,  1884. 

Segnlar  pay-rolls |31, 140 

Miscellaneoaa,  fnel,  oil,  &,q 4,700 

£xtra  labor 1,500 

General  repairs 6,900> 

New  upper  gates,  new  looks  (nnfinished  work  from  last  year) 500 

BemoTal  ana  repair  of  Th^nard  shutters 6,000 

Beconstmction  of  middle  sill,  new  locks 22,000 

Contingencies !--.  5,000 

77,740 

APPROXIICATB   ESTIMATE    OF    EXPENDITURES    ON    THE    LOUISVIIJJB    AND    PORTLANI> 
CANAIi  FOR  THE  FISCAL  YEAR  ENDING  JX7NE  30,  1885. 

Regular  pay-roll $31,140 

Extra  labor 1,500 

Kiscellaneous,  fuel,  oil,  &c 4,700 

Geneial  repairs 3,000 

New  boilers  for  dredge-tender 2,000 

New  iron  dredge 25,000 

High-water  lock  and  gates 53,200- 

Hud  washing  apparatus 3,000 

Contingencies .* 5,000 

128,540 

Detailed  Hatemeni  of  expenditures  for  operaUng  and  maintaining  LouievilU  and  Portland 
CaruU  for  fiscal  year  ending  June  30,  18^. 


Month. 


1882. 

July 

August 

Scptombor . . 

October 

Koirember... 
Beeember .. 


Jamnttry .. 
FelnuAry. 
Marah.... 
April 

Jime 


Totals. 


Office  and  general  administration. 


SalAries. 


$680  00 
580  00 
580  00 
580  00 
680  00 
896  67 

667  60 
786  00 
685  00 
580  00 
755  00 
755  00 


7,774  17 


Supplies. 


20  00 


5  50 


73  01 

22  00 

18  96 

580 


154  26 


Miscel- 
laneous. 


68  71 

152  74 

20  79 

12  00 

228  16 
16  38 
36  32 
20  05 


628  67 


Total. 


$580  00 
689  52 
648  71 
732  74 
600  79 
787  67 


901  16 
801  88 
744  33 
631  05 
778  95 
760  80 


8»552  10 


Canal  and  locks. 


Labor. 


$1, 075  00 
1, 025  00 
1, 070  00 
1.273  32 
1,129  33 
1,110  83 

1,122  75 
1,100  00 
1.125  00 
1, 180  00 
1,180  00 
1,180  00 


13,57123 


Supplies. 


$28  92 
134  13 
151  00 
252  68 
47  80 
325  06 

11176 
117  97 
228  00 
140  28 
83  04 
158  13 


1,779  67 


Current 
repairs. 


$189  36 
3,034  88 

809  66 
2,744  27 
2,306  44 

998  67 

182  00 

562  58 

1,636  02 

2,332  88 

784  10 

2,106  71 


17,687  ff7 


Total 


a,  293  28 

4,194  01 

2,030  66 

4,270  27 

3, 483  57 

2,434  56 

1,416  51 

1.780  56' 

2,989  0» 

3,653  16 

2,048  0* 

8.444  84 

83,0S8  47r 


Month. 


Dredging. 


Labor.   Supplies. 


Current 
repairs. 


Total 


Improve- 
ments. 


Grand; 
total 


July 

August 

September. . 

October 

NoTerober . 
I>eoember . 


1882. 


January.. 
February., 
March.... 

April 

Miy 

June 


1883. 


$907  87 
978  53 
835  00 
841  35 
835  00 
835  00 

835  00 
924  83 
890  02 
839  34 
853  87 
835  00 


$54  28 
886  20 
437  03 
245  75 
77  73 
347  20 

102  54 
66  50 
211  97 
237  60 
245  45 
242  25 


$126  39 
1.968  33 
*889  70 

27  79 

187  86 
316  96 

204  25 

48  96 

8  40 

173  89 

28  69 

188  96 


$1,088  54 
3, 333  06 
2,161  73 
1. 114  89 
1, 100  59 
1,499  16 

1, 141  79 
1,040  29 
1, 105  39 
1,250  73 
1, 123  01 
1,091  21 


748  56 
1,875  82 


$2,961  82- 
8, 915  15^ 
6,716  42 
6,186  20 
5,184  95 
4, 671  8» 

3,459  46 
8,622  2? 

4,838  741 
5,534  94 
3,945  OO 
5,206  85 


Totals 10,41081     2,65440     4, 160  18   17,  05(;  39 


2,692  18 


61,333  14 


*  This  item  includes  $725  paid  for  hire  of  steamboat  to  take  place  of  dredge-tender  during  repairs  of 
latter. 
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ANALYTICAL  STATBUXNT  SHOWING  TIMS  BMPLOTKD  BT  DRBDOB8  AJXD  THB  AMOUNT 
AND  COST  or  DBBDOINO  AT  THE  LOUISVILLE  AND  POBTLAND  CANAL  FOB  THE  TKAB 


Time  dredging days.. 

Time  lost: 

Sundays  and  national  holidays do... 

Repairs do... 

Other  work do... 

Coalnfns do.. . 

High  water do... 

Ice do... 


196 


Deposit  remoYod daring  season cnbic  yards. 

Deposit  remoTed  per  day do 


112,090 
571.89 


Salaries,  for  the  year 110,410  81 

Salaries  per  day 28  52 

Repairs  and  supplies  for  the  year 6,814  58 

Repairs  and  sapplies  per  day 16  67 

Total  expenditure  for  the  year ^ 17,050  39 

Cost  per  dav  of  actual  dredging 86  99 

Cost  per  oubic  yard  excaratod 15 


Abitraet  of  propoadU  far  fumUhing  coal  for  u$e  at  the  Louinille  and  Portland  Canal^ 
received  and  opened  fry  Lieut,  Col,  William  E.  Merrill,  Cwpe  of  Engineere,  on  Jwne  S3, 
1883. 


No. 


Bidden. 


Austin  H.  Dnpui... 
O'Neill  St,  Company 
Byrne  &  Speed. 


9,000  bushels 
Yonghiogheny  ooaL 


•OIJI 

11 


S^OObnahetsOUo 
BiTer  or  Kana- 
whAooftL 


PerbuOuL 


'1 


Aggrjgtof 


93,017  S 
3,142U 
3,226  11 


Statement  of  veeeeU  paeeed  through  the  Louisville  and  Portland  Canal  during  tkefieodl 

ending  June  30, 1883. 


Month. 


I 

ll 

I 


Passenger 
boals. 


Now 


Under* 
tonnage. 


Tow-boats. 


Ka 


Under- 
tonnage. 


Model  barges. 


Na 


Under- 
tonnage. 


Coal  boats. 


So, 


July 

August 

September  . 

October 

KoTember.. 
December.., 
January..... 
February... 

March 

April 

MSy 

June , 

Totals 


171 
202 
212 
250 
242 
230 
153 

28 
240 

80 
804 
280 


100 

127 

127 

137 

139 

77 

10 

74 

21 

90 

73 


31,252 
84,461 
37,400 
84,803 
38.838 
49,821 
31,137 
4.188 
85,350 
10.008 
30,041 
34,104 


84 

60 
56 
76 
69 
60 
86 
7 
101 
32 
102 
110 


2,437 


870, 012 


7.876 

6,551 

4,081 

6,544 

5,070 

6,106 

6,061 

600 

11,814 

3,817 

13,702 

15,573 


760    87,651 


800 


7,837 
8,848 
10,025 
6,009 
9,485 
8»667 
7,560 


11,600 
8,316 
16,354 
21,090 


111,  171 


10 


8 
18 
65 

8 

74 

79 

101 

116 


7. 710 
23,650 

8,4II 
301, 1« 
33,712 
87,744 
49,311 


241.789 
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statement  of  vesnU  passed  through  the  Louisville  and  Portland  Canal,  ^c. — Continned. 


Squa 

No. 

92 

57 

111 

144 

128 

194 

108- 

9 

346 

67 

331 

342 

re  barges. 

bSito.^^-,^^^^' 

nment  boats. 

Underton- 
nage. 

Total. 

Month. 

Measured 

capacity. 

tons. 

No. 



16 
21 
11 
54 
30 
23 
19 

! 

No.  j  No. 

1 

1          A 

No.  of 
vessels. 

301 
289 
356 
441 
403 
472 
321 
34 
652 
214 
723 
748 

Underton- 
nage. 

Jniv 

17,905 
11,269 
23, 437 
25,388 
21, 328 
38, 173 
23,  575 
1,290 
£1,713 
a4.663 
68,859 
74, 344 

68,669 
61  129 

August 

""i" 


11 
14 
16 
11 
9 

September 

77,132 
71,  734 
76, 020 
110,086 
91,883 

October 

Kovember 

December 

January 

Kebrnary 

9,527 

170,  641 

65,568 

227,498 

196, 241 

\r»n>h 

10 
2 
9 

19 

...... 

4 

1 

24 

19 

April 

52 
1.793 
1,820 

MSy 

Jane 

Totals 

1,929 

401, 944 

214 

3 

115 

3.665 

4,954 

1,226,123 

The  total  cost  of  passing  boats  and  freight  through  the  canal  during  the  past  fiscal 
year,  including  all  expenditures,  except  for  improvements,  was — 

Per  lockage |24  06 

Per  boat 11  84 

Per  ton 041 

The  cost  of  lockage,  exclusive  of  expenditures  on  account  of  dredging,  was — 

Per  lockage $17  07; 

Per  boat 8  40 

Per  ton 03^ 

CUSTOMS  RECEIPTS  AT  THE  PORT  OF  LOUISVILLE. 

This  work  is  in  the  Louisville  collection  district.  During  the  fiscal  year  ending 
June  30,  1883,  the  receipts  from  customs  at  this  port  were  $95,599.23,  of  which  |529.^ 
was  on  goods  that  came  up  from  New  Orleans  hy  river. 


REPORT    OP    MR.    P.    J.   8CH0PP,   SUPERINTENDENT    OP    LOUISVILLE    AND    PORTLAND 

CANAL. 

Louisville,  Ky.,  July  1,  1883. 

Sir  :  I  have  the  honor  to  submit  herewith  my  report  upon  operating  and  care  oi 
Louisville  and  Portland  Canal  for  the  fiscal  year  ending  June  30,  1883. 

The  last  year  was  favorable  to  navigation  on  the  Ohio  River,  and  was  noteworthy 
for  the  occurrence  of  the  highest  flood  on  record.     During  the  year  the  canal  was  in 


operation  three  hundred  and  four  days ;  it  was  closed  by  high  water  fifty-seven  days 
and  by  ice  four  days.  The  large  locks  were  closed  ten  clays,  during  which  time  boats 
passed  through  the  old  locks;  navigation  was  therefore  uninterrupted  during  the  low- 
-water  season. 

During  the  period  of  navigation,  4,954  vessels,  representing  an  undertonnage  oi 
1,226,455  tons,  and  carrying  17,311,300  bushels  of  coal,  1.3,335  tons  of  iron  ore,  and 
26,395  barrels  of  salt,  besides  miscellaneous  freight,  passed  through  the  locks. 

At  tbe  entrance  of  the  canal  an  additional  length  of  336  feet  of  the  guiding  dike  was 
raised  to  the  12-foot  mark  of  the  canal  gauge,  making  the  present  length  of  raised 
dike  660  feet. 

The  flood,  which  reached  its  highest  stage  on  February  16, 1883,  being  then  3.05  feet 
higher  at  the  locks  than  the  memorable  flood  of  1832,  did  considerable  damage  to  the 
canal  bank  and  fences,  the  greatest  injury  being  a  break  on  the  north  side  of  the 
canal  near  the  old  locks.  Part  of  the  fences  were  washed  away,  and  the  remainder  were 
so  much  damaged  that  the  entire  length  from  the  railroad  biidge  to  the  locks  had  to 
be  rebuilt.  The  break  in  the  canal  bank  has  been  filled  up,  and  the  bank  has  been 
raised. 

The  old  mtaining-wall  on  the  north  side  of  the  canal  was  damage^  in  several 
places  by  passing  boats,  and  had  to  be  repaired. 
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In  the  dry-dock  the  old  and  rotten  blocks  and  slides  were  replaced  by  new  ones. 

The  old  locks  were  provided  with  a  new  set  of  upper  lift-gates,  and  also  with  new 
windlasses  for  all  the  lift-^ates,  a  much  needed  improvement.  These  locks  are  now,  as 
far  as  the  locking  apparatus  is  concerned,  in  good  order. 

The  side  walls  are  rugged  and  dilapidated,  but  as  extensive  improvements  are  in 
contemplation  which  wiUdo  away  with  the  old  locks,  it  would  not  be  advisable  to 
rebuild  them. 

At  the  new  locks  Ihe  wooden  suspension  columns  for  the  upper  gat«8  have  b<*en 
replaced  by  iron  ones.  A  new  pair  of  upper  gates  will  be  erected  during  the  coming 
season  of  low  water.  One  leaf  of  these  new  gates  has  been  launched,  and  the  other 
is  in  course  of  construction. 

During  the  year  the  lower  lift-gates,  which  were  no  longer  serviceable,  were  replaced 
by  new  ones.  Two  new  steel  boilers,  one  for  each  side  of  the  locks,  were  received. 
They  furnish  steam  for  the  gate  machinery  of  all  the  gates. 

The  masonry  of  the  middle  sill  has  been  somewhat  damaged,  and  is  in  a  leaky  con- 
dition. Repairs  in  the  low-water  season  will  be  necessary.  The  masonry  of  this  sill 
has  given  frequent  trouble  on  account  of  its  original  faulty  construction.  At  some 
future  time  it  will  be  necessary  to  entirely  reconstruct  it.  As  this  will  be  a  work  of 
some  magnitude,  proper  arrangements  should  be  made  to  procure  material  in  time, 
and  to  work  it  into  shape. 

The  very  large  deposit  of  sediment  which  is  left  on  the  lock  walls  and  in  the  boiler 
and  engine  houses  during  freshets  makes  it  necessary  that  more  efieotive  means  shonld 
be  adopted  for  the  quick  and  thorough  removal  of  this  mat<erial  while  it  is  in  a  half 
liquid  state,  and  before  it  has  time  to  harden.  The  small  stationary  pumps  at  the 
locks  are  not  sufficient,  and  the  heaviest  work  is  now  dime  by  the  large  pump  on  board 
the  dredge-tender  Walker  Morris ;  but  as  soon  as  the  water  is  sufficiently  low  for 
dredging  the  tender  must  be  withdrawn  from  washing  the  walls,  and  consequently  a 
large  pile  of  mud  has  to  be  left  on  the  lower  lock  walls  until  it  cau  be  removed  late  in 
the  season.  This  neither  looks  well,  nor  is  it  bencticial  to  health.  With  t^vo  pnmps 
of  a  larger  capacity  and  proper  pipe  and  hose  connection  the  flushing  could  be  done 
in  time  independently  of  the  dredge- tender,  and  the  place  could  be  kept  clean.  I 
therefore  recommend  the  purchase  of  two  pumps,  and  the  introduction  of  a  perfect 
flushing  .system. 

The  dredge-tender  was  provided  with  new  cylinder  timbers  and  a  new  deck  and 
guards ;  her  engines  were  also  repaired.  Her  boilers  are  now  seventeen  years  old,  and 
she  should  be  supplied  with  a  new  pair.  One  of  the  mud-scows  was  almost  entirely 
rebuilt. 

As  the  hull  of  one  of  the  dredges  must  soon  be  replaced,  and  as  the  machinery  is  ot 
an  old  pattt^m  that  by  long  service  has  nearly  worn  out,  it  is  proposed  to  build  a  new 
dredge  with  improved  machinery  and  larger  working  capacity. 

It  sometimes  happens  that  on  a  rising  or  falling  river  the  large  locks  are  closed  be- 
fore there  is  a  sufficient  depth  on  the  falls  for  the  passage  of  deeply  loaded  boats, 
which  are  thus  compelled  to  wait.  An  additional  set  of  gates  above  the  present  high 
guard  gates  of  the  new  locks  would  remedy  the  difficulty  by  forming,  with  the  pres- 
ent upper  lift-gates,  an  additional  lock  chamber  for  service  jn  high  stages. 

During  the  year  the  boundary  lines  of  the  land  belonging  to  the  Louisville  and 
Portland  Canal  were  resurveyed  and  marked  by  stone  monuments. 

The  number  of  regular  canal  employes  is  now  forty,  an  increase  of  two  over  former 
numbers.  The  increase  is  in  the  lock  force,  and  was  necessary  for  greater  efficiency 
in  the  service. 

Charges  for  extra  work  of  dredges,  use  of  tow-boat,  and  dry-dock,  were  the  same  as 
in  former  years,  viz,  |'2.50  per  hour  for  dredging,  $2.50  per  hour  for  use  of  steam-pump, 
and  harbor  rates  for  extra  towing.  For  the  use  of  dry-dock  $15  for  the  fir^t  day  and 
$10  for  each  subsequent  daj-. 

The  receipts  from  extra  work  of  dredging,  use  of  dry-dock  and  tow-boat,  and  rent 
during  the  fiscal  year  amount  to  $1,023.75. 

The  total  expenditures  during  the  fiscal  year  were  |61,333.14,  of  which  $3,^93.18 
have  been  for  permanent  improvements. 

Special  estimates  for  the  fiscal  years  1883-^84  and  1884-'85  are  submitted.  The  esti- 
mate for  1883-'84  had  to  be  increased  on  account  of  repairs  not  expected  when  an  esti- 
mate was  submitted  at  the  end  of  June,  1882.  The  estimates  are  based  on  expendi- 
tures that  are  now  anticipated ;  besides  this  it  is  essential  that  there  shonld  be  a  fund 
for  contingencies. 

Tables  carefully  prepared  from  records  kept  in  this  office  are  also  submitted  for  com- 
parison with  those  published  in  former  years. 
Very  respectfully,  your  obedient  servant, 

Phil.  J.  Schopp, 
Superintendent  Louisville  and  Portland  CanaL 

Col.  Wm.  E.  Mkrrill, 

Corps  of  Engineers^  U,  S,  A, 
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SPECIAL    BEPOBT    ON    IMPEOVEMBNT    OF    THE    FALLS    OP    THE    OHIO 

BIVEB. 

In  January,  1882,  the  Senate  of  the  United  States  called  for  a  special 
report  on  the  improvementa  still  needed  at  the  Falls  of  the  Ohio  to  serve 
the  interests  of  the  commerce  of  the  Ohio  River.  This  report  was  made 
under  date  of  February  10,  1882,  by  Major  (now  Lieutenant-Colonel) 
Weitzel,  and  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers, 
1882,  page  1880  et  seg. 

As  Colonel  WeitzeFs  successor,  it  has  devolved  upon  me  to  take  up 
the  subject  where  he  left  it,  and  to  carry  it  on  with  such  additions  and 
improvements  as  further  experience  and  study  might  suggest. 

The  chief  improvement  which  he  recommends  is  an  independent  coal 
canal,  in  order  to  prevent  the  stoppage  of  other  kinds  of  traffic  when  a 
coal  run  arrives  at  Louisville. 

Such  a  canal  would  be  an  excellent  solution  of  the  difficulties  that  now 
embarrass  navigation,  but  I  am  reluctantly  compelled  to  report  that,  in 
my  judgment,  it  is  not  practicable  at  the  present.  The  insurmountable 
obstacle  is  the  fact  that  its  construction  would  wholly  destroy  the  im- 
mense cement  interest  of  Louisville,  that  would  thus  be  deprived  of  ac- 
cess to  its  quarries. 

The  cement  mills  and  quarries  could  doubtless  be  condemned  and 
purchased,  but  the  condemnation  price  would  be  more  than  the  project 
could  bear,  even  if  the  injury  to  the  interest  of  the  public  by  the  extin- 
guishment of  so  important  an  industry  were  left  out  of  consideration. 

1  therefore  feel  compelled  to  submit,  in  lieu  of  the  independent  coal 
canal,  a  project  for  as  great  an  enlargement  of  the  upper  half  of  the 
canal  as  can  be  made  without  interfering  with  the  cement  interests. 
Whenever,  as  will  happen  in  the  course  of  time,  the  cement  rock. is 
worked  out  and  the  quarries  are  abandoned,  it  will  be  practicable  to 
complete  Colonel  WeitzePs  plan  at  a  great  saving  over  his  present  fig- 
ures, as  all  of  the  costly  rock  excavation  for  which  he  has  estimated  will 
be  done  by  the  cement  companies  in  their  pursuit  of  cement  rock. 

The  project  which  I  therefore  submit,  as  the  best  now  attainable,  will 
give  great  relief  to  the  canal,  and  will  be  an  inestimable  boon  to  the  city 
of  Louisville  by  furnishing  ample  harbor  room,  and  by  greatly  lessening 
the  annoyance  from  mud,  ice,  and  drift.  It  contemplates  enlarging  the 
present  canal  by  moving  its  northern  wall  to  the  northern  line  of  the 
canal  property,  commencing  at  the  pivot  pier  of  the  railroad  bridge  and 
extending  eastwardly  to  the  intersection  with  the  eastern  boundary  line 
of  the  property  of  the  Louisville  Cement  Company.  At  this  point  will 
be  the  new  head  of  the  canal,  and  it  will  be  connected  with  the  existing 
dam  on  the  crest  of  the  falls  by  a  similar  dam  along  the  eastern  line 
of  the  cement  company's  property  to  its  northeastern  corner,  thence  by 
a  straight  line  to  the  southern  end  of  the  opening  for  the  Middle  Chute. 
The  accompanying  map  shows  the  proposed  enlargement,  and  its  rela- 
tions to  the  existing  canal.  The  most  expensive  part  of  this  and  all 
other  plans  for  the  enlargement  of  the  head  of  the  canal  is  the  necessity 
of  excavating  to  canal  bottom  the  rocky  ledge  that  forms  the  falls,  which 
has  to  be  lowered  from  3  to  4  feet. 

The  estimated  cost  of  the  modification  herein  recommended  is  as  fol- 
lows: 

Hock  excavation $1, 089, 411 

Earth  excavation 84,650 

Hemoving  canal  wall 15, 196 

Removing  river  wall 15,288 
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New  retaining- wall ^7,400 

Removing  part  of  dam 4,230 

2,600  feet  of  new  dam 15,600 

Contingencies,  5  per  cent 63,588 

Total 1,335,363 

As  the  estiaiate  for  the  independent  coal  canal  was  $3,102,517,  the 
adoption  of  the  proposed  modification  will  canse  a  present  saving  of 
$1,767,154,  with  the  advantage  that  everything  done  under  this  project 
will  fit  into  the  larger  project  whenever  the  time  comes  for  its  execution. 

The  present  entrance  into  the  canal  is  contracted  and  dangerous. 
The  head  of  the  guiding  dike  is  now  ornamented  with  the  wreck  of  a 
fine  passenger  steamboat,  the  Buckeye  State,  that  got  caught  while 
trying  to  land  at  the  Louisville  wharf.  The  proposed  improvemeat 
would  make  the  harbor  of  Louisville  as  safe  as  any  on  the  Ohio  River, 
and  at  the  same  time  it  would  make  the  canal  accessible  at  all  stages 
without  danger  or  difficulty. 

As  the  work  should  be  done  as  soon  as  possible,  I  would  recommend 
an  appropriation  of  $500,000  for  '^  enlarging  Louisville  and  Portland 
Canal." 

LAWS  OF  THE  STATE  OP  KENTUCKY  AND  OP  THE  UNITED  STATSS 
RELATING  TO  THE  LOUISVILLE  AND  PORTLAND  CANAL. 

As  difficult  questions  are  constantly  arising  in  connection  with  the 
Louisville  and  Portland  Canal  whose  solution  depends  upon  past  legis- 
lation of  the  State  of  Kentucky  and  of  the  United  States,  I  have  thought 
it  advisable  to  collect  in  one  body  all  such  legislation.  I  therefore  an- 
nex for  publication,  in  connection  with  this  report,  copies  of  all  laws 
affecting  this  canal  that  have  thus  far  been  passed  by  either  the  State 
or  the  United  States, 


ATS  ACT  to  inoorporato  the  LouitviUe  and  Portland  Canal  Companj. 

Section  1.  Be  it  enacted  by  the  general  MsembUi  of  the  commonwealth  of  JT^nHieJby, 
That  Nioholas  Berthoud,  Robert  Ormsby,  Jamee  Hughes,  John  D.  Colmesnil,  Rob<^ 
Breckeniidge,  Isaac  Simeon,  S.  Good  win,  Charles  M.Thurston,  Worden  Pope,  WilUam 
8.  Vernon,  John  I.  Jacob,  Samuel  Churchill,  James  Brown,  James  H.  Overstxeet, 
Daniel  Felter,  James  Guthrie,  with  their  associates,  be,  and  they  are  hereby  ,created 
a  corporation  and  body  politic,  by  the  name,  style,  and  title  of  ''The  LouisvUle  and 
Portland  Canal  Company,"  for  the  purpose  of  oi>ening  and  constructing  a  canal  navi- 
gation with  suitable  locks,  docks,  and  basins,  around  the  falls  of  the  river  Ohio,  within 
the  State  of  Kentucky ;  and  they,  with  their  associates  and  successors,  shall  so  con- 
tinue and  have  perpetual  succession,  and  by  that  name  are  hereby  made  as  capable 
in  law,  as  natural  persons,  to  contract  and  be  contracted  with,  to  sue  and  be  sued, 
plead  and  be  impleaded,  answer  and  be  answered,  in  all  courts  of  law  or  equity  in  this 
commonwealth,  and  elsewhere ;  to  make,  have,  and  use  a  common  seal,  and  the  same 
to  break,  alter,  or  amend  at  pleasure.  They  shaU  also  have  the  power  to  purchase 
and  hold  as  much  real  estate  as  will  be  necessary  for  site  of  said  canal,  roads,  build- 
ings, docks,  basins,  and  the  proper  application  of  the  water  power,  or  use  of  water 
that  may  arise  from  the  proper  construction  of  said  canal,  with  power  to  make  as 
many  dry  and  wet  docks  as  they  may  deem  advisable ;  and  also  to  borrow  money  to 
any  amount  not  exceeding  the  capital  stock  hereinafter  mentioned,  but  not  to  have 
or  exercise  the  power  of  loaning  money,  or  buying  or  selling  bills  of  exchange,  or 
other  choses  in  action,  or  issuing  notes  on  banking  principles;  also,  the  power  to 
ordain  and  establish  such  by-laws,  ordinances,  and  regulations  as  shall  be  necessary 
for  the  well-being  and  government  of  the  concerns  of  said  corporation,  not  contrary 
to  the  conAtitntion  and  laws  of  this  commonwealth,  or  of  the  United  States. 

Sec.  2.  That  the  capital  stock  of  said  company  shall  consist  of  six  hundred  thou- 
sand dollars,  divided  into  shares  of  one  hundred  doUars  each,  to  be  subscribed  for  in 
the  manner  hereinafter  mentioned. 
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Sec.  3.  That  within  thirty  days  from  the  passage  of  this  act  the  persons  hereinbe- 
fore named,  or  a  msyority  of  them,  shall  cause  a  public  advertisement  to  be  made  of 
the  time  and  places  of  opening  books  for  the  snbscription  of  the  stock  of  said  com- 
pany, which  books  of  snbscription  shall  be  kept  open,  under  the  direction  of  the 
aforesaid  persons  or  a  majority  of  them,  not  less  than  ten  days  nor  more  than  ninety 
days.  If,  however,  at  the  closing  of  the  subscription,  it  shall  be  found  that  a  greater 
number  of  shares  shall  have  been  taken  than  the  number  of  six  thousand,  then  and  in 
that  case  the  persons  aforenamed  or  a  majority  of  them  shall  proceed  to  reduce  the 
subscription  in  an  eqnitable  proportion  among  the  subscribers,  taking  off  from  the 
largest  subscribers,  not  reducing  any  one  below  ten  shares. 

Sec.  4.  That,  whenever  one  thousand  shares  of  the  capital  stock  of  said  company 
shall  have  been  subscribed,  the  persons  aforesaid  or  a  majority  of  them  shall  adver- 
tise a  meeting  of  the  shareholders  of  said  company  in  Louisville,  giving  at  least 
fifteen  days'  notice  of  the  time  and  place  of  such  meeting,  and  shall  thereupon  pro- 
ceed to  the  election  of  a  president  and  four  directors,  who  shall  be  shareholders  in 
said  company,  and  also  tix  what  compensation  they  shall  be  eutitled  to,  if  any  is 
allowed ;  and  also  to  ordain  and  adopt  snch  other  permanent  by-laws  for  the  organi- 
zation of  the  said  corporation  as  they  may  deem  needful;  in  which  meeting,  as  well 
as  at  all  future  meetings  or  elections,  each  shareholder  shall  be  entitled  to  one  vote 
for  every  share  he  may  hold  to  the  number  of  twenty,  and  one  vote  for  every  ten 
•hares  over  twenty;  but  after  the  tirst  general  meeting  and  election,  no  person  who 
is  not  a  citizen  of  the  United  States  shall  vote  on  any  shares  in  said  company,  either 
in  person  or  by  proxy.  At  all  subsequent  elections  no  shares  shall  be  voted  on  that 
have  not  stood  in  the  name  of  the  person  claiming  to  vote  at  least  three  months  pre- 
vious to  the  day  of  election.  Shares  may  be  voted  on  by  proxy  duly  recorded  and 
conforming  to  the  foregoing  qualifications. 

Skc.  5.  That  the  president  and  directors  first  so  chosen  shall  hold  their  offices  until 
the  first  Monday  of  January,  eighteen  hundred  and  twenty-six,  or  until  others  shall 
be  chosen  in  their  places.  On  the  first  Monday  in  January  in  each  year,  the  stock- 
holders of  said  company  shall  meet  at  their  office,  in  some  place  to  be  designated  by 
the  president  and  directors,  in  Louisville,  and  there  proceed  to  choose  a  president 
and  four  directors,  who  shall  be  shareholders  in  said  company  and  resident  citizens  of 
the  United  States,  and  who  shall  hold  their  offices  for  one  year,  and  until  others  shall 
be  elected  in  their  places.  Public  notice  of  such  meetings  and  elections  to  be  given 
by  the  clerk  or  secretary  of  the  company  in  some  public  newspaper  printed  in  Couis- 
▼ille,  Frankfort,  and  Cincinnati,  at  least  fifteen  days  previous  to  any  such  meeting 
or  election.  At  the  annual  meetings  a  statement  of  the  affairs  of  the  company  shall 
be  made  out  and  presented  to  the  meeting  by  the  president  and  directors,  and  such 
dividend  of  the  profits  declared  as  they  may  deem  advisable. 

Sec.  6.  That  tne  concerns  of  said  corporation  shall  be  under  the  control,  superin- 
tendenoe,  and  management  of  the  said  Board  of  president  and  directors,  a  quorum  of 
which,  to  do  business,  shall  consist  of  the  president  and  two  directors,  or,  in  the  tem- 
porary absence  of  the  president,  of  three  directors,  who  may  appoint  one  of  their 
number  as  president  pro  tem.  The  president  and  directors  may,  after  they  shall 
have  been  duly  elected  as  aforesaid,  make  such  assessments  on  the  shares  subscribed 
and  payable  at  such  periods  as  they  may  deem  proper,  with  snch  conditions  of  for- 
feiture for  non-compliance,  not  exceeding  the  amount  of  the  stock  delinquent,  as  they 
may  deem  advisable.  They  may  open  or  renew  the  subscription  for  the  shares  not 
already  subscribed  or  dispose  of  them  in  any  manner  that  they  may  think  for  the 
interest  of  the  company  :  Provided^  kwoever,  That  they  shall  not  sell  any  stock  or  share 
in  said  company  at  less  than  the  par  value  thereof;  and  also  that  prop«>r  notice  of 
the  time  and  place  of  said  subscription  or  sale  is  given  in  one  or  more  public  news- 
papers printed  in  Louisville,  Frankfort,  and  Cincinnati. 

Sec.  7.  That  it  shall  be  the  duty  of  said  president  and  directors  to  appoint  a  clerk 
or  secretary,  a  treasurer,  and  such  other  officer  or  agents  as  they  may  think  needful 
for  prosecuting  the  said  undertaking,  and  to  allow  them  such  pay  or  compensation 
as  they  may  agree  on;  to  make  contracts,  and  do  all  things  necessary  for  carrying 
the  same  into  immediate  etfect ;  and  to  require  and  take  such  bonds  or  other  security 
in  their  corporate  name  from  any  person  or  persons  they  may  so  appoint  or  contract 
with.  In  case  of  the  death,  resignation,  or  vacancy  from  any  other  cause  in  the  said 
Board  of  president  and  directors,  the  remaining  members  may  proceed  to  appoint  a 
stockholder  or  stockholders  to  supply  the  place  or  places  of  the  president,  director,  or 
directors  so  vacated,  for  the  unexpired  time  for  which  he  or  they  were  elected. 

Sec.  H.  That  the  president  and  directors  of  said  company,  by  themselves  or  their 
agents  or  workmen,  shall  have  full  power  to  enter  into  and  lipou  any  lands  in  the 
Ticinity  of  the  proposed  canal,  and  to  survey  and  lay  out  such  route  or  track  as 
shall  be  deemed  by  them  most  practicable  for  efiecting  a  safe  and  easy  navigation, 
and  also  for  suitable  locks  to  it,  and  dry-docks  suitable  for  snch  objects  as  are  witnin 
the  contemplation  of  this  act  and  the  organization  of  this  company,  doing  as  little 
injury  to  the  adjoining  grounds  and  inclosures  as  is  possible  in  the  execution  of  the 
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proposed  undertaking ;  and  it  shall  and  may  be  lawfiil  for  the  owners  of  the  lands  and 
teuament-s  to  contract  and  agree  with  the  said  president  and  directors  for  the  convey- 
ance of  80  much  of  said  lands  as  will  be  necessary  and  requisite  for  the  purpose  afor^ 
said,  if  the  president  and  directors  can  agree  with  said  owners ;  but  in  case  of  disagree- 
ment said  company  may  proceed  to  lay  out  and  open  their  works  on  such  grounos  as 
they  may  deem  best  adapted  to  the  purposes  of  navigation,  water- works,  wet  and  dry 
docks,  and  basins  connected  with  the  same ;  and  on  application  of  either  party  to 
the  circuit  court  of  Jefferson  County^the  said  court  shall  appoint  twelve  persons,  who 
shall  be  freeholders,  disinterested,  to  view  and  assess  the  damages  and  advantages 
arising  to  the  said  owners  by  the  location  of  the  said  works,  and  make  report  thereof 
to  saia  court,  which  report,  when  duly  received  and  admitted  to  record,  shall  be  final, 
and  on  payment  of  th«  money,  if  any  is  awarded,  shall  vest  in  the  said  company  the 
fee-simple  to  the  land.  The  president  and  directors  shall  likewise  have  power  to  sell 
or  lease  for  a  term  of  years  the  privilege  of  erecting  docks  or  other  locations  on  the 
said  canal  or  its  appendages. 

Sec.  9.  That  it  shall  be  lawful  for  the  said  president  and  directors  by  themselves 
or  their  agents  to  enter  with  such  force  as  they  may  employ  for  that  purpose  upon  the 
lands  contiguous  or  near  to  the  proposed  canal,  and  from  thence  to  take  and  carry 
away  any  earth,  stone,  timber,  gravel,  &o.,  being  most  con veuient  for  making,  or  re- 
pairing the  said  cnual  and  appendages,  making  proper  compensation  therefor  to  the 
owners  of  said  land  if  fhey  can  agree  therein ;  but  in  case  of  disagreement,  then  it 
shall  be  settled  by  valuation  in  the  manner  before  recited.  And  when  the  said  canal 
shall  be  completed,  suitable  for  the  passage  of  boats  drawing  four  feet  of  water  in  low 
stages  of  water,  the  said  president  and  directors  by  themselves,  their  agents  and  ser- 
vants, shall  have  power  and  authority  to  demand  and  receive  from  the  owner  or  owners, 
master  or  agents,  of  all  vessels,  boats,  barges,  or  other  craft  entering  the  said  canal, 
the  following  rates  of  toll,  to  be  paid  before  the  said  vessel,  boat,  barge,  or  craft  shall 
be  suffered  to  pass  through  the  same,  to  wit :  For  steamboats,  sea  vessels,  barges,  or 
keel-boats,  twenty  cents  per  ton,  United  States  measurement ;  for  each  flat-boat,  four 
dollars :  for  each  ratt  of  timber,  plank  or  other  lumber,  four  dollars  for  every  sixty 
feet  in  length,  not  exceeding  twenty  feet  in  width.  The  said  tolls  to  be  paid  m  gold 
or  silver  coin,  current  in  the  United  States;  and  in  no  event  shall  any  law  be  passed 
requiring  or  compelling  to  receive  any  other  currency  in  discharge  of  toll.  The  said 
president  and  directors  shall  fix  and  establish  such  sums  as  they  may  deem  advisable 
for  the  use  of  the  docks,  basins,  and  other  appendages  to  the  said  canal;  which  rat«8, 
with  the  foregoing  rates  of  toll,  shall  be  posted  up  in  some  conspicuous  place  on  the 
said  canal,  and  no  other  or  greater  rates  shall  be  demanded  than  those  posted  up. 

Sec.  10.  That  if  any  person  or  persons  shall  willfully  and  knowingly  do  any  act  or 
thing  whatever,  whereby  the  said  navigation  oranv  lock,  gate,  dam,  engine,  machine, 
or  other  thing  thereto  belonging,  shall  be  injured  or  damaged  or  impeded,  or  shall 
commit  any  willful  trespass,  or  take,  carry  away,  or  conceal  any  material,  instrument, 
tool,  or  other  ihing  belonging  to,  or  used  in  or  about  the  said  works,  or  shall  open 
or  cause  the  locks  to  be  opened,  or  attempt  so  to  do,  or  to  pass  or  repass  without  the 
knowledge  of  the  agent  or  manager  to  said  canal,  he,  she,  or  they  so  offending  shall 
forfeit  and  pay  to  the  said  canal  company,  their  tenant  or  agent,  three  times  the  amount 
of  the  cost  or  damage  susttfiined  by  means  of,  or  through  such  willful  act,  together  with 
cost4  of  suit,  to  be  rec«>vered  before  any  court  of  competent  jurisdiction,  and  in  case 
of  clandestinely  taking  and  carrying  away,  be  liable  to  a  prosecution  for  theft,  as  in 
other  cases. 

Sec.  U.  That  the  said  president  and  directors  shall  keep  a  true  account  of  the  cost 
and  expenditure  of  the  said  canal  and  appendages,  and  on  the  first  Monday  in  Janu- 
ary of  each  year  have  the  same  made  up,  and  the  balance  of  pi-ofit  struck  and  divided 
among  the  stockholders,  and  report  the  same  to  the  general  assembly  of  this  common- 
wealth  ;  and  if  it  shall  appear  by  the  said  return  so  made  under  the  oath  of  the  presi- 
dent and  directora,  that  the  profits  so  divided  do  not  amount  to  twelve  and  one-half 
per  cent,  on  the  capital  expended,  the  said  corporation  shall  be  authorized  to  add  to 
the  tolls  for  the  succet  ding  years  until  the  net  profits,  after  deducting  for  all  expenses, 
repairs  and  necessary  improvements,  shall  amount  to  twelve  and  one-half  per  cent 
per  year.  But  should  it  appear  by  the  said  returns  that  the  net  profits  as  aforesaid 
exceed  eighteen  per  cent,  per  year  after  the  expenses,  repairs,  and  necessary  im- 
provements are  made,  the  legislature  reserve  to  themselves  the  right  so  to  reduce 
the  rate  of  toils  as  that  the  profits  to  be  divided  shall  not  exceed  eighteen  per  cent 
per  annum. 

Sec.  12.  That  the  trustees  of  the  town  of  Louisville  shall  have  a  right  to  subscribe 
for  and  take  any  amount  of  stock  in  this  company  or  corporation,  not  exceeding  one 
thousand  shares,  and  that  whatever  sum  which  may  be  so  subscribed  for  and  t&k^n 
by  the  trustees  aforesaid,  not  exceeding  $100,000,  shall  not  be  reduced  by  anything 
ill  the  third  section  in  this  act  contained;  and  that  said  trustees  and  their  successors 
shall  be  entitled  to  the  same  rates  as  other  subscribers  or  stockholders,  and  not 
otherwise;  which  stock  may  be  subscribed  for  by  the  president  or  chairman  of  the 
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Board  of  trustees  for  the  time  being,  and  the  rates  to  which  they  may  be  entitled 
may  be  given  either  by  the  president  or  chairman  of  said  Board  for  the  time  being, 
or  such  other  person  as  they  may  appoint :  Provided,  That  such  sabscription  by  such 
trustees  be  made  within  thirty  days  from  the  time  of  opening  the  books  for  snbscrib* 
ing  of  slock.  And  to  enable  said  trustees  to  raise  and  borrow  the  necessary  fiiuds  to 
meet  and  pay  up  their  subscriptions  of  stock,  the  said  trustees  and  their  successors 
may  pledge  the  amount  of  8t<jck  so  subscribed  and  taken,  as  well  as  their  interest  or 
profits  arising  from  the  proposed  canai,  dry  and  wet  docks,  and  other  appendages,  as 
well  as  any  other  funds  or  property  they  may  possess  as  trustees  aforesaid. 

Sec.  13.  That  the  stock  in  said  canal  company  shall  and  may  be  transferable  in 
what-ever  manner  the  president  and  directors  of  said  canal  may  by  their  by-laws  or- 
dain and  appoint. 

Skc.  14.  That  unless  the  said  company  shall  within  eighteen  months  from  the  pass- 
age of  this  act,  bona  fide^  commence  the  cutting  of  said  canal,  or  shall  fail,  within 
three  years  from  the  passage  of  this  act,  to  have  the  main  object  of  their  charter, 
to  wit,  the  canal  itself,  completed,  the  corporate  powers  hereby  granted  shall  cease 
and  determine :  Provided,  That  if  the  said  stock  shall  not  be  subscribed  and  notice 

iven  bf  the  company  to  the  governor  of  the  commonwealth  on  or  before  the  first 
,ay  of  Ifovember  next,  then  this  charter  shall  ceaHc  and  be  void,  and  all  rights  and 
privileges  become  null  and  void  to  all  intents  and  purposes,  as  if  this  act  had  not 
passed. 

AppDved  January  12,  1825. 


I 


AJS  ACT  to  amend  an  act  entitled  "An  act  to  incorporate  the  LonisTllle  and  Portland  Canal  Company.*' 

Beit  enacted  by  the  general  assembly  of  the  oommonwealth  of  Kentucky,  That  so  much 
of  thd  fourteenth  section  of  the  above  act,  entitled  *^  An  act  to  incorporate  the  Louis- 
ville and  Portland  Canal  Company^''  as  requires  the  canal,  by  said  act  authorized,  to 
be  completed  within  three  years  from  the  passage  of  said  act,  be,  and  the  same  is 
hoeby,  repealed  :  Provided,  That  the  said  canal  be  completed  within  three  years  from 
tl^  passage  of  this  act. 

Approved  December  20,  1825. 


AN  ACT  to  authorize  a  rabacrlption  for  stock  on  the  part  of  the  United  States  in  the  Lonisvllle  and 

Portland  Canal  Company.  * 

Be  it  enacted  by  the  Senate  and  House  of  Benreseniatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Secretary  of  the  Treasury  be,  and  he  hereby  is,  author- 
ized and  directed  to  subscribe  for,  or  purchase  in  the  name  and  for  the  use  of  the 
United  States,  not  exceeding  one  thousand  shares  of  the  capital  stock  of  the  Louis- 
ville and  Portland  Canal  Company,  and  pay  for  the  same  at  such  times  and  in  such 
proportions  as  may  be  required  of  and  paid  by  other  stockholders  of  said  comoany, 
oat  of  any  money  in  the  Treasury  not  otherwise  appropriated  :  Provided,  Said  shares 
can  be  procured  for  a  sum  not  exceeding  one  hundred  dollars  each. 

Sec.  2.  Jnd  be  it  further  enacted,  That  the  Secretary  of  the  Treasury  shall  vote  for 
president  and  directors  of  said  company,  according  to  such  number  of  shares,  and  shall 
receive  upon  the  said  stock  the  proportion  of  the  tolls  which  shall  from  time  to  time 
be  due  to  the  United  States  for  the  shares  aforesaid. 

Approved  May  13,  1826. 


AN  ACT  allowing  farther  time  for  completing  the  Loaisville  and  Portland  Canal. 

Be  it  enacted  by  the  general  assembly  of  the  commonwealth  of  Kentucky,  That  the  fur- 
ther time  of  sixty  days  after  the  time  now  allowed  by  law  be,  and  the  same  is  hereby, 
allowed  the  president,  directors,  and  company  of  the  Louisville  and  Portland  Canal 
to  finish  the  same. 

Approved,  February  6,  1828. 


AN  ACT  giving  farther  time  for  the  completion  of  the  Loaisville  and  Portland  Canal. 

Be  it  enacted  by  the  general  assembly  of  the  commonwealth  of  Kentucky,  That  the  fur- 
ther time  of  two  years  from  and  after  the  sixth  day  of  February,  eighteen  hundred  and 
twenty-nine,  be,  and  the  same  is  hereby,  given  for  the  completion  of  the  Louisville 
and  Portland  Canal. 

Approved  December  11, 1828. 
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JlS  act  to  aathorise  ft  subacriptioii  for  stock  on  theiMrt  ofthe  United  St«(M  in  the  LonisTiOe  and 

Portland  Canal  Company. 

Be  it  enacted  by  the  Senate  and  House  of  Repre$entatires  of  the  United  States  of  Awteri/ca 
in  Congress  asnembled.  That  the  Secretary  of  the  Treasnry  be,  and  he  hereby  is,  author- 
ized and  directed  to  HubMcribe  for  or  purchaHc  iu  the  name  and  for  the  ase  of  the 
United  States  any  stock  which  may  have  been  forfeited  to  the  company,  and  which 
shall  be  nndiaposed  of  on  the  fourth  day  of  March  next,  not  exceeding  one  tbonsand 
three  hundred  and  fifty  shares  of  the  capital  stock  of  the  Louisville  and  Portland 
Canal  Company,  ami  to  pay  for  the  same,  when  called  on  by  the  said  company,  ont  of 
any  money  in  the  Treasury  not  otherwise  appropriated:  Provided,  Said  shares  can  be 
had  for  a  sum  not  exceeding  one  hundred  dollars  each. 

Sec.  2.  And  be  it  further  enacted j  That  the  said  Secretary  of  the  Treasury  sOall  vot« 
for  president  and  directors  of  said  company,  according  to  such  number  of  shares,  and 
shall  receive  upon  the  said  stock  the  proportion  of  the  tolls  which  shall  fron  time  to 
time  be  due  to  the  United  States  for  the  stock  aforesaid. 

Approved  March  2,  1829. 


AN  ACT  to  enlarge  the  capital  stock  of  the  LoaisriUe  and  Portland  Canal  Company 

Section  1.  Beit  enacted  by  the  general  assembly  of  the  oommonvealth  of  Kentuckk,  Thai 
the  capital  stock  of  the  Louisville  and  Portland  Canal  Company  shall  be,  and  tie  same 
is  hereby,  increased  from  six  hundred  thousand  dollars  to  the  sum  of  seven  hmdred 
thousand  dollars,  and  the  president  and  managers  of  said  company  are  hereby  aithor- 
ized  to  sell  one  thousand  additional  shares  of  stock  in  said  company  of  one  hmdred 
dollars  each,  or  to  mortgage  or  pledge  the  same  for  a  sum  sufficient  to  complete  the 
said  canal. 

Approved  December  12,  1829. 


AN  ACT  aathorisinj^  the  Loaisville  and  Portland  Canal  Company  to  increase  their  capital  stock 

Be  it  enacted  by  the  general  assembly  of  the  commontpealik  of  Kentucky,  That  th 
Louisville  and  Portland  Canal  Company  shall  have  the  right,  and  are  hereby  author- 
ized to  extend  their  capital  stock  to  such  an  amount  as  will  be  sufficient  to  pay  all 
the  costs  and  expenses  of  constructing  said  canal,  and  the  interest  on  the  sums  ex- 
pended by  tftiem  in  the  construction  thereof,  up  to  the  time  said  canal  was  ox>en,  and 
vessels  passed  thronsh  the  same ;  and  they  may  sell  as  many  additional  shares  at  one 
hundred  dollars  each  as  will  pay  said  costs  and  interests ;  and  they  are  required  t« 
report  to  the  legislature  of  this  State  the  number  of  shares  sold  under  this  act  and 
the  sum  receivea  for  the  same. 

Approved  Decemlier  12,  1831. 


AN  ACT  to  amend  the  charter  of  the  LoaisTlllo  and  Portland  Canal  Company. 

Section  1.  Be  it  enacted  by  the  general  assembly  of  the  commomrealth  of  Kentucky, 
That  the  act  incorporating  the  Louisville  and  Portland  Canal  Company  shall  be,  and 
the  same  is  hereby,  so  amended,  that  whenever  the  stockholders  in  said  company  shall 
so  direct,  the  Board  of  president  and  directors  of  said  company  shall  have  the  privi- 
lege of  selling  the  shares  of  stock  owned  by  individuals  iu  said  canal  to  the  United 
States,  or  the  State  of  Kentucky,  or  the  city  of  Louisville,  for  the  purpose  of  event- 
ually making  the  said  canal  free  of  tolls ;  or  further,  to  effect  this  object,  the  Board 
of  president  and  directors,  when  so  authorized,  as  aforesaid,  shall  hereby  have  the 
privilege  of  appropriating  the  net  income  arising  from  said  canal  to  the  purchase  of 
said  stock,  instead  of  making  dividends  therewith. 

Sec  2.  Be  it  further  enacted,  That  whenever  said  stockholders  shall  authorize  said 
Board  of  president  and  directois  to  appropriate  the  annual  net  income  of  said  company 
to  the  purchase  of  shares  held  by  individuals  in  the  same,  it  shall  be  the  duty  of  said 
Board  to  advise  each  stockholder  of  the  amount  to  be  appropriated  to  the  purchase  of 
shares,  and  propose  to  purchase  the  number  of  shares  that  the  sum  on  hand  will  war- 
rant, at  the  lowest  bid  or  offer.  Thirty  days'  notice  shall  be  given  for  such  offers  of 
stock  to  be  made. 

Sec  3.  Be  it  further  enacted,  That  the  maximum  price  at  which  the  said  Board 
shall  purchase  said  shares  for  the  first  year  shall  not  exceed  the  sum  of  one  hundred 
and  fifty  dollars  per  share,  and  when  the  offers  of  said  shares  are  made  it  shall  be  the 
duty  of  said  Board  to  accept  the  lowest  offers  for  the  number  of  shares  which  the  net 
income  of  the  preceding  year  will  allow  them  to  purchase;  and  no  dividends  will  be 
paid  on  the  remaining  shares  of  said  company  after  the  ratification  of  this  amended 
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act;  the  maxiinum  price  paid  for  the  shares  purchased  the  first  year,  and  six  per  cent. 
per  annum  annually  added  thereto,  shall  be  the  highest  price  which  shall  be  paid  for 
the  shares  in  each  subsequent  year. 

Sbc.  4.  Be  it  further  enacted,  That  the  shares  so  purchased  by  said  Board  shall  be 
held  in  trust  by  it  for  the  purposes  herein  declared,  and  shall  be  voted  on  by  them  at 
all  subsequent  meetings  and  elections,  until  by  the  operation  of  the  provisions  of  this 
act  all  the  shares  standing  in  the  name  of  others  than  the  Government  of  the  United 
States  shall  have  been  purchased  up ;  and  when  the  said  shares  shall  be  all  purchased 
the  same  shall  be  transferred  to  the  Government  of  the  United  States,  on  condition  of 
said  Government  levying  tolls  for  the  use  of  said  canal,  only  sufiicient  to  keep  the 
same  in  repair  and  pay  all  necessary  superintendence,  custody,  and  expenses,  and 
make  all  necessary  improvements,  so  as  fully  to  answer  the  purposes  of  its  establish- 
ment; and  further  to  protect  and  guard  the  interests  of  commerce,  the  superintendents 
or  agents  in  charge  of  said  canal  shall  ever  hereafter,  on  the  first  Monday  in  January, 
annuallv,  report  to  the  general  assembly  of  Kentucky  the  amount  of  tolls  levied  and 
received,  and  of  the  charj^es  and  expenses  incurred  on  the  same,  the  general  assembly 
reserving  the  right  of  directing  the  amount  annually  to  be  collected,  if  found  too 
much  for  the  purposes  contemplated  by  this  amended  act. 

Sec.  5.  Be  it  further  enacted,  That  it  shall  be  the  duty  of  said  Board  of  president  and 
directors  to  report  to  this  general  assembly,  on  the  first  Monday  in  January  in  each 
year  the  condition  of  the  canal,  and  state  the  number  of  shares  purchased  and  the 
amount  paid  for  the  same :  Provided,  That  nothing  contained  in  this  act  shall  give 
said  company  the  right  to  increase  the  toll  allowed  by  the  original  charter. 

Approved  January  21, 1842. 

AN  ACT  to  Amend  sn  ftot  entitled  "An  act  to  amend  the  charier  of  the  Louisville  and  Portland  Canal 
Company,"  approved  January  21,  1842. 

Be  it  enacted  by  the  general  aeaenibly  of  th^  commonwealth  of  Kentucky,  That  in  the 
event  of  the  United  States  becoming  the  sole  owner  of  the  Louisville  and  Portland 
Canal,  the  Jurisdiction  of  this  commonwealth  over  said  canal  shall  be  yielded  up  to 
the  Government  of  the  United  States,  and  no  annual  report,  as  mentioned  in  the 
oharter  of  the  Louisville  and  Portland  Canal  Company,  shall  be  required  to  be  made 
by  the  United  States,  or  the  agents  and  superintendents  of  said  canal,  to  the  general 
assembly  of  this  commonwealth. 

Approved  February  22,  1844. 


AN  ACT  to  amend  the  charter  of  the  LonisviUe  and  Portland  Canal  Company. 

Be  it  enacted  by  the  general  aeeemhly  of  the  comm^mwealth  of  Kentucky,  That  the  oharter 
of  the  Louisville  and  Portland  Canal  Company  be  so  amended  as  to  authorize  said 
company  to  construct,  with  the  revenues  and  on  the  credit  of  the  corporation,  a 
branch  canal  sufiicient  to  pass  the  largest  class  of  steam  vessels  navigating  the  Ohio 
River,  and  said  company  are  hereby  vested  with  all  the  powers  and  authority  to 
acquire  and  bold  the  necessary  lands  for  said  branch,  and  to  construct  the  same, 
Tested  by  the  charter  and  amendments  for  the  construction  of  the  original  canal,  and 
all  the  provisions  of  the  original  charter  and  amendments  shall,  and  are  hereby,  made 
as  applicable  to  the  branch  as  the  original  canal. 

Approved  December  19,  lb57. 

(Vo.l2]  A  BESOLUTIGN  anthorizing  the  enlarfEement  of  and  constmotion  of  a  branch  to  the  Louis- 
ville and  Portland  Canal. 

Resolved  by  the  Senate  and  House  of  liepresentatives  of  the  United  States  of  America  in 
Congress  assembled,  That  the  president  and  directors  of  the  Louisville  and  Portland 
Canal  Company  be,  and  they  are  hereliy,  authorized  with  the  revenues  and  credits  of 
the  company,  to  enlarge  the  said  canal  and  to  construct  a  branch  canal  from  a  suit- 
able point  <m  the  south  side  of  the  present  canal  to  a  point  in  the  Ohio  River  opposite 
Sand  Island,  snfiBcient  to  pass  the  largest  class  of  ateam-vesaels  navigating  the  Ohio 
River:  Provided,  That  nothing  herein  contained,  shall  authorize  the  said  president  and 
directors,  directly  or  indirectly,  to  use  or  pledge  the  faith  or  credit  of  the  United 
States  for  the  said  enlargement  or  construction.  It  hereby  being  expressly  declared 
that  the  Government  of  the  United  States  shall  not  be  in  any  manner  liable  for  said 
enlargement  and  construction :  Provided  further,  That  when  said  canal  is  enlarged  and 
its  branch  canal  constructed  and  its  cost  of  said  improvements  paid  for,  no  more  tolls 
shall  be  collected  than  an  amount  sufficient  to  keep  the  canal  in  repair  and  pay  for 
all  necessary  superintendence  and  maiiajgement. 

Approved  May  24, 1860. 
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JOIKT  BSSOLUTIOir  of  the  Kentacky  togtoUtare,  Maxth  9B.  19r2. 

Whereas  all  the  stock  in  the  Lonisville  and  Portland  Canal  belongs  to  the  United 
States  Government  except  fiv^  shares  owned  by  the  directors  of  the  LouisTille  and 
Portland  Canal  Company,  and  said  directors,  under  the  authority  of  the  legislature 
of  Kentacky  and  the  United  States,  executed  a  mortgage  to  Isaac  Caldwell  and  Dean 
Richmond  to  secure  bonds  named  in  said  mortgage,  some  of  which  are  out  and  unpaid, 
and  said  canal  company  may  owe  other  debts ;  and 

Whereas  it  is  right  and  proper  that  the  Govemmeut  of  the  United  States  should 
assume  the  control  and  management  of  said  canal:  Therefore  be  it 

Resolved  by  the  general  assembly  of  Kentucky,  That  the  president  and  directors  of  the 
Louisville  and  Portland  Canal  Company  are  hereby  authorized  and  directed  to  sur- 
render the  said  canal  and  all  the  property  connected  therewith  to  the  Govemment  of 
the  United  States,  upon  the  following  t«rms  and  conditions : 

1.  That  the  Govemment  of  the  United  States  shall  not  levy  tolls  on  said  canal,  ex- 
cept such  as  shall  be  necessary  to  keep  the  same  in  repair,  pay  all  necessary  superin- 
tendence, custody,  and  expenses,  and  make  all  necessary  improvements. 

2.  That  the  city  of  Louisville  shall  have  the  right  to  throw  bridges  over  the  canal 
at  such  points  as  said  city  may  deem  proper:  Provided  always,  That  said  bridges  shall 
be  so  located  as  not  to  interfere  with  the  use  6f  the  canal,  and  so  constructed  as  not 
to  interfere  with  its  navigation. 

3.  That  the  title  and  possession  of  the  United  States  of  said  canal  shall  not  interfere 
with  the  right  of  the  State  to  serve  criminal  and  civil  processes,  or  with  the  State's 
general  police  power  over  the  territory  covered  by  said  canal  and  its  appendages. 

4.  And  further,  That  the  city  of  Louisville  shall  at  all  times  have  the  right  of  drain- 
age into  said  canal:  Provided,  That  the  connections  between  the  drains  and  the  canal 
shall  be  made  upon  the  plan  to  keep  out  mud  and  garbage. 

5.  That  the  use  of  the  water-power  of  the  canal  shall  be  guaranteed  forever  to  the 
actual  owners  of  the  property  contiguous  to  said  canal,  its  branches  and  dams,  subject 
to  such  restrictions  and  regulations  as  may  l>e  made  by  the  Secretary  of  the  Depart- 
ment of  the  United  States  Government  which  may  have  charge  of  the  said  canal. 

6.  That  the  Govemment  of  the  United  States  shall,  before  such  surrender,  discharge 
all  the  debts  due  by  said  canal  company,  and  purchase  the  stock  of  said  direct-ors. 

AN  ACT  makiBg  sppropriations  for  the  repair,  preeerratlon,  and  completion  of  certain  public  wnrks 
on  rivers  and  harbors,  andfor  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  Ameriea 
n  Congress  assembled, 

•  #  •  •  *  •  • 

For  completing  the  Lonisville  and  Portland  Canal,  one  hundred  thousand  dollars; 
and  the  Secretary  of  the  Treasury  is  authorized  and  directed  to  assume,  on  behalf  of 
the  United  States,  the  control  and  management  of  the  said  canal,  in  conformity  with 
the  terms  of  tbe  ioint  resolution  of  the  legislatare  of>the  State  of  Kentucky  approved 
March  twenty -eight,  eighteen  hundred  and  seventy- two,  at  such  time  and  in  sueb 
manuer  as  in  his  judgment  the  interests  of  the  United  States,  and  the  oommeFee 
thereof,  may  require ;  and  the  sum  of  money  necessary  to  enable  the  Secretary  of  the 
Treasury  to  carry  this  provision  into  effect  is  hereby  appropriated :  Provid^,  That 
after  the  United  States  shall  assume  control  of  said  canal  the  tolls  thereon  on  veaselB 
propelled  by  steam  shall  be  reduced  to  twenty-five  oents  per  ton,  and  on  all  other 
vessels  in  proportion. 

Approved  March  3,  1873. 

AN  ACT  providing  for  the  payment  of  the  bonds  of  the  Louisville  and  Portland  Canal  Compuay. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  Ameriea 
in  Congress  assanbled,  That  the  appropriations  made  by  the  act  approved  March  third, 
eighteen  hundred  and  seventy- three,  entitled  "An  act  making  appropriations  for  the 
repair,  preservation,  and  completion  of  certain  public  works  on  rivers  and  harbors. 
and  for  other  purposes, '^  for  the  payment  of  the  debts  of  the  Louisville  and  Portland 
Canal  Company,  are  hereby  continued  in  full  force,  and  are  made  permanently  appli- 
cable to  the  payment  of  the  debts  of  the  said  Louisville  and  Portland  Canal  Company; 
and  so  much  as  may  be  necessary  shall  be  applied  to  the  payment  of  the  interest  as  it 
accrues,  and  ti  e  principal  of  the  outstanding  bonds  of  said  company  as  they  mature: 
Provided,  Jiotoever,  That  the  Secretary  of  the  Treasury  may  purchase  and  pay  for  any 
of  said  bonds  at  the  market  price,  not  above  par,  whenever  he  deems  it  for  the  interest 
of  the  United  Stat^js. 

Sec.  2.  That  after  thirty  days  from  the  passage  of  this  act  the  Secretary  of  War  is 
hereby  authorized  and  directed  to  take  possession  of  the  said  Louisville  and  Portland 
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Canal,  and  all  the  property,  real  and  personal,  of  said  company  as  the  property  of  the 
United  States,  as  provided  for  by  the  act  of  the  general  assembly  of  the  State  of  Ken- 
tucky approved  February  twenty -second,  eighteen  hundred  and  forty-four,  entitled  "An 
act  to  amend  an  act  entitled  '  An  act  to  amend  the  charter  of  the  Louisville  and  Port- 
land Canal  Company,'  approved  January  twenty-first,  eighteen  hundred  and  forty- 
two,"  conceding  lurisdiction  over  said  canal  to  the  United  States,  subject,  however, 
to  the  mortgage  lien  on  said  property  in  favor  of  the  trustees  under  said  mortgage, 
and  the  holders  of  the  bonds  issued  under  it;  and  the  Secretary  of  the  Treasury  is 
hereby  authorized  to  pay  the  directors  of  said  company  for  the  stock  held  by  them, 
'which  payment  shall  be  made  forthwith  by  the  Secretary  of  the  Treasury,  being  the 
Bom  of  one  hundred  dollars  to  each  director,  with  interest  thereon  at  six  per  ceutum 
per  annum  since  the  ninth  day  of  February,  eighteen  hundred  and  sixty-four ;  atid  he 
IB  authorized  and  directed  to  cause  a  careful  and  full  examination  of  all  the  receipts 
and  disbursements  of  the  said  company  to  be  made,  and  to  collect,  and,  if  necessary, 
to  sue  for,  any  money  due  to  or  held  for  the  said  company  by  the  directors  of  said  com- 
pany, or  the  trustees  under  said  mortgage,  or  by  any  persons  whatever.  And  said 
Secretary  of  the  Treasury  is  hereby  directed  and  empowered,  immediately  upon  the 
passage  of  this  act,  to  give  public  notice  in  such  manner  as  in  his  judgment  will  best 
effect  the  purpose,  to  all  persons  and  corporations  having  debts  of  any  nature  against 
said  Louisville  and  Portland  Canal  Company,  except  the  bonded  debt  thereof,  to  pre- 
sent them  to  him  on  or  before  the  first  day  of  July,  eighteen  hundred  and  seventy-hve. 
and  any  such  debt  not  presented  on  or  before  said  day  shall  be  forever  barred.  Ana 
said  Secretary  is  hereby  directed  and  authorized  to  examine,  audit,  and,  in  his  dis- 
cretion, allow  such  debts,  or  any  of  them,  being  hereby  vested  with  any  power  neces- 
sary to  that  end ;  and  he  shall  embrace  his  action  in  the  premises  in  his  succeeding 
annual  report :  Provided^  however^  That  no  sum  of  money  shall  be  paid  by  the  Secre- 
tary of  the  Treasury  on  account  of  any  claim  for  either  city  or  State  taxes  assessed, 
or  to  be  hereafter  assessed,  against  said  company,  or  against  the  said  canal  property, 
or  any  of  it«  appendages. 

Skc.  3.  That  the  said  canal  and  property  appertaining  thereto  shall  be  held  for  the 
common  use  and  benefit  of  the  people  of  the  United  States,  free  of  all  tolls  and 
charges  except  such  as  are  necessary  to  pay  the  current  expenses  of  said  canal,  and 
to  keep  the  same  in  repair ;  and  for  the  present  year  they  shall  be  at  the  rate  of  ten 
cents  per  ton  capacity  on  vessels  propelled  by  steam  and  five  cents  per  ton  on  other 
vessels ;  and  to  ascertain  what  rates  will  pay  current  expenses  after  the  present  year, 
the  Secretary  of  War  shall,  on  the  first  Monday  of  January  of  each  year,  ascertain 
from  the  expenses  of  the  previous  year  what  tolls  will  probably  pay  the  expenses  of 
the  current  year ;  and  he  shall  fix  and  declare  the  rate  of  tolls  thus  ascertained  to  be 
charged  for  the  current  year;  and,  until  otherwise  provided  by  law,  the  Secretary  of 
War  shall  provide  for  the  superintendence,  management,  and  repair  of  said  canal, 
and  may  apply  the  tolls  so  received,  as  far  as  may  be  necessary,  to  pay  the  current 
expenses  of  said  canal ;  and  he  shall,  in  his  next  annual  report,  set  forth  such  r«  ceipts 
and  expenditures,  and  the  condition  of  said  canal,  with  a  view  to  such  legislation  as 
may  be  necessary  for  the  superintendence  and  management  thereof;  but  no  expendi- 
tare  nor  contract  for  expenditure  of  money  shall  be  made  under  the  authority  of  this 
section  in  any  one  year  to  an  amount  greater  than  the  amount  which  may  be  received 
daring  such  year  from  the  tolls  on  said  canal. 

Sbc.  4.  That  if  at  any  time  it  become  necessary  to  enforce  the  lien  of  the  mortgage 
upon  said  canal  property  for  the  benefit  of  the  bondholders,  it  shall  be  lawful  for  the 
trnstees  named  in  said  mortgage,  or  any  other  trustees  who  may  be  appointed  in  pur- 
suance of  the  laws  of  Kentucky,  to  commence  proceedings  therein  in  any  court  hav- 
ing Jurisdiction  thereof,  with  notice  to  the  United  States  as  terre  tenant  pro  forma, 
and  serve  process  upon  any  officer  of  the  United  States  who  shall  have  the  superin- 
tendence of  said  canal,  whose  duty  it  shall  be  to  notify  the  Attorney-General  of  the 
United  States  of  such  service ;  whereupon  said  Attorney-General  shall  enter  an  appear- 
ance in  said  case,  and  take  all  necessary  steps  to  represent  and  defend  the  interests  of 
the  United  States  in  such  proceedings,  so  that  the  same  may  be  conducted  in  the 
same  manner  and  with  the  like  efiect  as  if  the  said  Louisville  and  Portland  Canal 
Company  were  still  in  existence  as  a  corporation. 

Approved,  May  11,  1874. 

Chap.  05.--AK  ACT  to  abolish  all  tolls  at  the  Loniaville  and  Portland  CanaL 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhledy  That  after  the  first  day  of  July,  eighteen  hundred  and  eighty, 
no  tolls  shall  be  charged  or  collected  at  the  Louisville  and  Portland  Canal,  but  the 
Secretary  of  War  shall  be  authorized  to  draw  his  warrant  from  time  to  time  upon  the 
Secretary  of  the  Treasury  to  pay  the  actual  expenses  of  operating  and  keeping  said 
canal  in  repair. 

Approved,  May  18,  1880« 
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IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND  PENS. 

8YLVANIA. 

As  soon  as  practicable  after  the  passage  of  the  river  and  harbor  act 
of  Aagust  2,  1882,  Mr.  L.  M.  Petitdidier,  assistant  engineer,  was  put  in 
local  charge  of  the  Government  improvements  on  tbis  river,  with  in- 
structions to  begin  the  construction  of  Lock  "So.  8,  at  the  mouth  of 
Dunkard  Greek. 

The  work  of  clearing  away  brush  and  small  trees  from  the  site  of  the 
lock  was  begun  on  September  2,  and  from  that  date  until  the  close  of 
operations  on  November  30  the  work  was  pushed  as  rapidly  as  the 
weather  and  the  stage  of  the  river  would  permit. 

A  coffer-dam,  122  feet  long  and  115  feet  wide,  was  built  to  inclose  the 
upper  end  of  the  lock,  and  at  the  close  of  the  season  the  foundations  of 
both  walls  of  the  lock  for  a  length  of  23  feet,  the  whole  of  the  cross-wall 
at  the  head  of  the  lock,  and  32  feet  of  the  wing- wall  had  been  built  to 
a  height  of  3  feet  above  low  water. 

Amount  of  masonry  laid,  810  cubic  yards. 

The  contractors  for  furnishing  the  stone  for  this  lock  (Messrs.  Ship- 
man  and  Carmody,  contract  of  July  28,  1881),  have  thus  far  delivered 
6,136  cubic  yards  of  the  10,325  cubic  yards  of  stone  called  for  by  their 
contract.  The  entire  quantity  required  will  undoubtedly  be  delivered 
by  the  time  another  appropriation  will  warrant  the  resumption  of  work 
on  the  lock. 

No  work  of  construction  will  be  attempted  during  the  present  year, 
as  the  available  funds  are  barely  sufficient  to  provide  for  the  stone  to 
be  furnished  under  the  existing  contract. 

At  Lock  Ko.  9  (Hoard's  Bocks)  the  combined  roller  and  slide  valve, 
invented  by  Mr.  F.  M.  G.  Stouey,  an  English  engineer,  which  was  r^ 
ferred  to  in  my  last  annual  report,  has  been  erect^.  There  were  some 
practical  difficulties  in  adopting  this  valve  to  the  peculiarities  of  the 
site,  and  there  are  some  minor  matters  yet  to  be  adjusted,  but  the  net  re- 
sult has  been  a  decided  increase  in  the  rapidity  with  which  the  lock 
can  be  emptied.  When  Lock  No.  8  is  completed  and  the  level  below 
No.  9  is  raised  so  as  to  cover  the  discharging  culvert  at  all  stages,  the 
valve  will  do  still  better,  and  will  fully  meet  the  expectations  which 
led  to  its  erection  in  the  place  of  the  former  balanced  valve.  Itifl 
operated  without  difficulty  by  one  man,  and  gives  a  clear  ox)ening  of  35} 
square  feet,  working  under  an  extreme  head  of  12  fe«t. 

OOMMBROIAL  STATISTICS. 

Owing  to  the  isolated  position  of  the  single  Grovemment  lock  on  this 
river,  the  record  of  the  commerce  passing  this  point  is  of  comparatively 
little  value  in  estimating  the  amount  of  traffic  which  will  result  upon 
the  completion  of  Lock  No.  8,  which  will  secure  a  continuous  slackwater 
navigation  from  Pittsburgh  to  Morgantown.  The  attached  table  is 
compiled  from  the  monthly  reports  of  the  lock-keeper  at  No.  9,  and 
shows  the  actual  commerce  during  the  present  unfinished  state  of  the 
improvement. 
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WORK  DURING  1883-'84. 

There  being  no  funds  available,  no  work  will  be  done  daring  the 
present  fiscal  year.  Operations  at  No.  8  will  be  confined  to  the  receipt 
of  stone  from  the  contractors.  At  No.  9  one  lock-keeper  will  attend  to 
the  wants  of  navigation. 

ESTIMATE  FOB  1884-'85. 

As  no  funds  were  appropriated  during  the  last  session  of  Congress, 
I  resubmit  the  estimate  contained  in  my  last  annual  report,  which  was 
as  follows : 

Amount  (estimated)  for  completion  of  existing  project $164, 000 

Alreadj  appropriated 75,000 

Amount  still  required 89,000 

For  running  expenses  and  contingencies  at  Lock  No.  9,  Hoard's  Rocks,  there 
is  needed 2,000 

Total  for  improving  Monongahela  River 91, 000 

To  the  above  it  is  necessary  to  add  $2,000  for  the  expenses  of  Lock 
No.  9  during  the  current  year,  which  will  have  to  be  met  out  of  the  ap- 
propriation for  building  No.  8,  as  it  is  impossible  to  stop  navigation  by 
closing  Lock  No.  9. 

The  estimate  for  1884-^,  is  therefore  $93,000. 

In  this  connection  it  is  my  duty  to  call  attention  to  the  absolute  neces- 
sity  of  making  some  permanent  provision  for  current  expenses  at  Lock 
No.  9.  The  United  States  has  built  a  dam  across  the  Monongahela 
River  at  this  point,  and  the  only  way  to  pass  up  or  down  is  through  the 
Government  lock.  Now  that  this  lock  has  been  built  it  must  be  kept 
in  working  order,  and  this  cannot  be  done  without  funds  to  pay  a  lock- 
keeper  and  to  make  current  repairs. 

By  the  act  of  Congress  passed  August  2, 1882,  the  collection  of  tolls 
at  Government  locks  is  absolutely  forbidden.  As  long  as  appropria- 
tions ai*e  made  for  other  work  on  the  Monongahela,  it  is  possible  to  di- 
vert a  small  part  to  the  expenses  of  No.  9,  but  any  failure  in  the  river 
and  harbor  bill,  at  a  time  when  funds  are  exhausted,  will  have  most 
serious  consequences,  unless  some  other  provision  is  made. 

I  would  therefore  urgently  recommend  that  the  Government  locks  on 
the  Monongahela  be  placed  on  the  same  footing  as  the  Louisville  and 
Portland  Canal,  the  Des  Moines  Canal,  and  the  Saint  Mary's  Canal ; 
that  is,  that  the  necessary  expenses  of  operating  and  maintenance  be  a 
permanent  charge  on  the  Treasury. 

Money  statement. 

July  1,  1882,  amount  available $37,968  97 

Amount  appropriated  by  act  passed  August  2,  1882 25,000  00 

62,968  97 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1882 $34,679  22 

Julyl,  1883,  outstanding  liabiUties 4,990  40 

39,669  62 

July  1,  1883,  amount  available 23,299  35 

Amount  (estimated)  required  for  completion  of  existing  project H9, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    93, 000  00 
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COMMtMClMI.  STATISTICS. 


Comma-ce  pawing  Lock  Xo.  9,  MouongaktU  Rirtr,  dmrimg  the  fitml  year  mtdimg  Jmme  30, 

tscs3. 


Going  ap.  Goms  down. 


Month.  s        t         ^         i         d    '•    ^        S  :|8l 

e  a  A  «  a  =  <*-aa 


a     ss       »3     .    H 


1?»2.                                                             Tans.  i  IbiM:    Jl.  B.  Jf.:  C\t- A 

Jnlj 40  10  4           2       73  10  •  4  ...  r      13  ,      88         4  24,000        26.m 

Aneiut     3«  4  0           2     116  4  |  4  ...      17  I         6         141.500       43.1*1 

8ept<:inl>er....  31  4  5           2     105  4|  4      ...I      Ul        4         8ft    ;     55,501 

0<toljer 10    2  '    64    '  1  3    ....' '    23    ' ! 

Koveml)er  ....  10  1  5 72  1,5..  I , 4^    « 

December 7  3  2. I    41  2!  1      ..  1 1 


18i{3.  I  'III                                    >  I 

Jamiarv  1  ■ I  1  1  ' 2,200    

F^-biTiaW 42         14    2  :    68^         16     ;  10 4^  49,500'     20,081 

March.". 32         14    1       3(H         15    1  ...  '      50  3    '. I 

April 15r>  24           1  2     103           24           6       2  ■  138  "    19'  8  653.000     96S.S€0 

M»v 45  10'        3  3       66    '      10  •        2       1  '  12  '      94  '  8  8,000!     37,5M 

June I  51  »•        4  2       b5    ,        9          5       2  ,  37  452  •  1    ,  230,000  i     68.0M 


Total 460         93  :      32         16  |  830    ,      96         34       6  ,    239  ,    861       701   1,108,200      617,! 


The  following  Btatistics  are  taken  from  the  lant  annual  report  of  the  Monon^ahela 
Navigation  Company,  and  show  the  commercial  movement  on  the  lower  (northern) 
end  of  the  river : 

SHIPMENTS   ox  THE  MOSOSGAHKUl   SLACK  WATER  IN  1882. 

Brick number..  1,318,175 

Cattle  and  horses do. . .  528 

Cinder tons..  6,700 

ClaMHilied  freight pounds..  42,033,389 

Coal,  coke,  and  slack bushels..  106, 1G8,3U0 

Fire-clay tons..  4,737 

Iron  ore do...  23,4a8 

Iron,  in  pigs do...  1,1^ 

Lumber feet..  8,011,966 

Oil barrels..  1,75!7 

Posts number.-  17,96:3 

Posts,  pit do...  307,320 

Railroad  ties do...  182,700 

Sand bushels..  541,000 

Sheep  and  hogs number..  10,968 

Staves do...  120,000 

Steel  rails tons..  26,3(>§ 

Stone perches..  12,804 

Timber feet..  3,622,567 

Whisky barrels..  4,443 

Passengers number..  52,!226 


Z4. 

IMPROVEMENT  OF  ALLEGHENY  RIVER.  PENNSYLVANIA. 

The  work  of  improvement  on  this  river  remained^as  during  the  pre- 
vious season,  under  the  local  charge  of  Mr.  I.  Y.  Hoag,  jr.,  assistant 
engineer. 

Work  was  limited  to  small  repairs  at  the  Nicholson  and  Six-Mile 
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dams,  and  to  the  removal  of  rocks  and  snags  from  the  bed  and  banks  of 
the  river. 

Bock  obstractions  are  larger  and  more  numerous  in  the  Allegheny 
River  than  in  any  other  that  is  now  or  has  ever  been  under  my  official 
charge. 

The  season's  work  was  restricted  to  that  part  of  the  Allegheny  lying 
below  French  Creek.  From  this  section  there  were  removed  28,513  cubic 
yards  of  rock  and  three  hundred  and  one  snags.  For  details  and  such 
commercial  statistics  as  could  be  obtained,  reference  is  made  to  the 
annexed  report  of  the  assistant  engineer. 

As  the  funds  previously  appropriated  have  been  expended,  there  will 
be  no  work  done  on  the  Allegheny  during  the  present  fiscal  year. 

ESTIMATE  FOE   1884-'85. 

The  chief  work  to  be  done  on  the  Allegheny  at  present  is  the  removal 
of  rocks,  of  which  there  is  a  plentiful  supply  on  the  banks  and  in  the 
bed  of  the  river.  A  detailed  estimate  cannot  well  be  made,  owing  to 
the  fact  that  the  work  will  be  scattered  over  so  great  a  distance.  One 
hundred  thousand  dollars  could  be  used  to  great  advantage. 

The  most  important  improvement  that  can  be  made  in  this  river  is 
to  build  a  lock  and  dam  below  Herr's  Island.  Such  a  work,  in  connec- 
tion with  the  Davis  Island  Dam,  would  complete  the  harbor  of  Pitts- 
burgh and  would  secure  throughout  its  limits  the  cheap  transfer  of  coal, 
coke,  ore,  petroleum,  pig  and  manufactured  iron,  and  all  other  bulky 
articles,  to  the  great  advantage  of  the  manufacturer  and  ultimately  of 
the  consumer.  I  therefore  renew  the  approximate  estimate  of  $153,000 
for  the  proposed  lock  and  dam  which  was  originally  presented  in  my 
annual  report  for  1880,  making  the  total  estimate  for  1884-'85  as  follows  : 

For  contiDuiiiff  the  removal  of  rocks |100, 000 

For  lock  and  dam  in  Pittsburgh  Harbor 153,000 

Total 253,000 

Money  statement, 

July  I,  1882,  amoiiut  available ^1,899  28 

Amount  appropriated  by  act  passed  August  2,  1882 15, 000  00 

16,899  28 
July  1, 18S3,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1882 16,082  59 

July  1,  1883,  amount  available 816  69 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  253, 000  00 


REPORT  OF  MR.   I.   V.   HOAO,   JR.,  ASSISTANT  ENGINEER. 

Cincinnati,  Ohio,  Jane  30,  1883. 

The  appropriation  of  $15,000  for  this  river,  contained  in  the  river  and  harbor  act  of 
August  2,  1882,  was  expended  in  accordance  with  the  project  submitted  to  the  Chief 
of  Engineera  July  27,  and  approved  by  Department  letter  of  August  2,  1882. 

This  project  contemplated  the  removal  of  obstructions,  chiefly  rocks,  from  the 
shoals  and  prominent  snore  bars.  In  addition  to  this  work  it  was,  however,  found 
necessary  to  take  some  steps  to  arrest  the  scour  which  had  taken  place  below  the 
dams  at  Six-Mile  and  Nicnolson  islands.  The  damage  in  each  case  was  due  to  a 
-washout  on  the  lower  side  of  the  dam,  which  threatened  to  undermine  the  work. 
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These  dams  were  placed  in  complete  repair  at  the  following  expense,  viz : 

Six-Mile  Island : 
287  cubic  yards  stone,  at  70  cents ^00  90 

Nicholson  Island : 

4,504  feet  B.  M.  oak,  at  $25  per  M $112  60 

138  cubic  yards  stone,  at  75  cents 103  50 

432  cubic  yards  stone,  at  |1 432  00 

Total 648  10 

The  rock  obstructions  which  were  removed  consisted,  in  many  instances,  of  hnee 
fragments  which  originally  fell  into  the  river  from  the  hillsides,  and  were  afterwai3» 
moved  about  by  ice-gorges. 

The  organization  and  equipment  of  the  various  parties  employed  was  the  same  a» 
during  the  previous  season. 

The  following  is  a  statement  of  the  work  done  at  each  locality : 


u 
It 

8" 


119 
116 
115 
102 
100 

88 

86 

861 

84 


74 

73 

71 

tl 

60 

68 

66 

55 

64 

5Si 

53 

61i 

61 

50| 

49 

48i 

43 

42 

40 

86 
81 
31* 
81 
82 
31 
80 
28 
1| 


Place. 


I  I 


EtkBt  Saody  Ripple . . . 
Robert'a  RunKipple. 
Falling  S(i 


Craig's  lOpplc 

Bookland  Bar 

Smlenton  Bend 

Kiobie's  Run  Bar  and  Bipple  ... 

On  point  bar  opposite 

Fomace  Creek  far  and  Bipple . 

Clarion  River  Ripple 

Parker's  Falls 

Truby's  Ripple 

Sugar  Creek  Ripple 

Catfish  Rinple 

RimertonBar 

Nellie's  Ripple 

Rattlesnake  Ron  Bar 

Mahoning  Bar 

Ferry  Bar 

Templeton  Bar 

Ore  Hill  IsUindB -,... 

Nigger  Hole 

Allegbeny  Furnace  Landing — 

Tanr*8Bar 

Barton  House  Landing 

WUkins  Landing 

Pine  Creek  Ripple 

Kittauning  Ripple 

Cogley's  Kippfe 

Green's  Bars. 

Nicholson  Ripple 

PearteEddy 

Coyles'  Run  Ripple 

WalkersBar 

Sugar  Loaf  Bend 

Murphv's  Island. 

Sugar  Loaf  Bend 

Dock  Ripple 

MoKane's  Bars 

Old  Aqueduct  Piers 

Pittsburgh  Harbor 

Opposite  Thirty-first  street 


^       409 

602 

2,051 

661 

2,651 

264 

2,467 

1,564 

2.050 

484 

1,290 

284 

510 

1,102 

1,073 

142 

664 

2,075 

97 

609 

341 

112 

40 

106 

46 

202 

701 

389 

1,170 

15 

1 

220 

30 


Total  . 


Remarks. 


165 

1,262 

638 

485 

1,552 


350 


Party  No.  1,  J.  R.  Patterson,  foreman. 

^  Party  No.  2,  Frank  Patters«m,  fare- 
man. 

Party  No.  8.  F.  1£  Campbell,  foremaii^ 
Party  Na  4  H.  Crawford,  fneman.. 


1 
1 
6 
272 
9 


513      301 


Party  No.  5,  D.  0.  Fry,  fbrenuuiv. 


Party  No.  6,  J.  H.  Hndaon,  forwman^ 
Party  No.  7,  Thomaa  Carr,  foreman. 


Tlie  result  of  this  work  has  been  to  increase  the  navigable  depth  in  low  water  at 
the  points  named  from  6  to  15  inches,  besides  lessening  tiie  hazards  of  navigation  at 
higher  stages. 

Grateful  acknowledgments  for  what  has  been  done  by  the  Gfovemment  in  the  amel- 
ioration of  navigation  upon  this  river  have  been  volunteered  by  Capt.  J.  H.  Moore, 
of  the  steamer  Modoo,  the  Q.  W.  Wilkins  Mills  at  Pine  Creek,  the  BLittanning  Rolling 
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Mill  and  Furnace  Company  of  Eittanning,  the  Sraham  and  Farmerie  MUIb  of  Etna, 
»nd  many  others  on  the  riTer  and  its  tribntaries. 

The  work  has  also  the  un^nalified  approval  of  the  numerous  flat-boatmen  who  de- 
pend entirely  on  the  nayigation  of  this  stream  for  a  livelihood. 

Operations  have  been  confined  to  the  section  of  river  embraced  between  French 
Creek  and  the  month,  a  distance  of  about  126  miles.  Application  was  made  to  have 
the  work  extended  above  French  Creek,  but  it  was  deciaed  by  you  that  under  the 
appropriation  act  the  funds  had  to  be  expended  below  French  Creek.  In  the  event 
of  future  appropriations  to  continue  these  operations  I  would  suggest  that  this  pro- 
vision be  removed,  and  that  work  be  allowed  wherever  needed,  or,  at  least,  that  it  be 
authorized  as  far  up  as  the  mouth  of  Tionesta  Creek,  which  point  is  about  150  miles 
from  the  mouth  of  the  river. 

The  attempt  has  been  made  to  thoroughly  complete  the  work  as  it  advanced,  and 
it  is  believed  that  these  efforts  have  met  with  a  Ratifying  success,  and  the  places 
worked  over  are  probably  not  susceptible  of  better  improvement  without  slack-water. 
Between  the  mouth  of  the  river  and  Tionesta  Creek  the  extent  of  river  tiius  far 
cleared  will  embrace  about  one-half  of  the  necessary  work,  and  a  much  larger  sum 
than  any  of  the  past  appropriations  could  be  advantageously  expended  during  any 
low- water  season,  a  period  usually  of  about  three  month's  duration.  The  removal  of 
these  obstructions  would  afford  increased  safety  and  also  extend  the  navigable  depth 
sufficiently  to  permit  of  constant  traffic  by  the  class  of  boats  now  employed,  as  well 
as  to  prolong  tne  duration  of  navigation  for  rafts  and  other  descending  craft. 

RESOURCES  OF  THE  ALLEOHENT  RIVER. 

Extensive  deposits  of  iron  ore,  coal,  fire-clay,  limestone,  and  sand  abound  in  the 
hills  of  this  valley,  and  the  lumber  trade,  for  which  it  has  been  chiefly  noted,  is  con- 
lined  to  the  product  of  the  tributary  streams.  The  principal  of  these  tributaries  are 
Tionesta  and  French  creeks,  and  Clarion,  Red  Bank,  and  Mahoning  rivers,  all  of 
which,  with  the  single  exception  of  I<>encli  Creek,  enter  the  Allegheny  from  the  left 
«r  east  bank. 

The  commerce  of  the  Tionesta  and  Clarion  consists  almost  entirely  of  timber  products ; 
such  as  rough  and  dressed  lumber,  laths,  shingles,  bark,  boat  bottoms,  and  coal  barges. 

In  a<ldition  to  the  above  there  is  also  produced  on  the  Red  Bank  a  superior  quality 
of  fire-clay,  which  is  said  to  rival  the  finest  ever  discovered,  besides  iron  ore  and  pig- 
iron,  which  are  all  large  and  growing  industries. 

The  Tionesta  lumber  mills  have  a  capacity  of  100,000,000  feet  B.  M.  per  annum,  and 
there  is  annually  cut  and  floated  down  the  river  over  43,000,000  feet  B.  M.  of  timber 
alone. 

On  the  Clarion,  the  mills  have  a  capacity  of  over  125,000,000  feet  B.  M.  and  the  an- 
nual product  floated  to  market  is  25,000,000  feet  of  boards,  30,000,000  feet  B.  M.  of 
logs,  5,000,000  shingles,  and  1,000,000  laths,  besides  from  500  to  1,000  boat  bottoms 
designed  for  the  coal  trade  of  Pittsburgh. 

Tne  mills  of  the  Red  Bank  ship  over  20,000,000  feet  B.  M.  of  dressed  lumber  an- 
nually by  rail,  for  want  of  cheaper  facilities,  and,  during  seasons  of  freshets,  the 
amount  annually  floated  down  the  river  will  equal  that  of  the  Clarion. 

On  the  Mahoning,  also,  much  timber  is  cut  and  sent  down  by  river,  but  the  industry 
Is  not  as  settled  as  on  the  other  streams. 

On  the  Allegheny  proper  the  present  industries  embrace  active  operations  in  all  of 
the  minerals  herein  named.  These  operations  are,  however,  but  a  tithe  of  what  they 
would  be  with  proper  water  facilities. 

The  general  commerce  of  the  Allegheny  is  of  an  irregular  character,  and  no  public 
record  of  its  traffic  is  anywhere  kept,  and  it  would  require  a  personal  effort,  consum- 
ing weeks  of  time,  to  arrive  at  a  proper  estimate  of  the  gross  amount  of  trade.  It 
was  not  practicable  for  me  to  afford  this  time,  and  I  am  able,  therefore,  to  present 
but  a  part  of  these  statistics,  which  have  been  collected  by  Mr.  W.  P.  Younger,  in- 
spector, as  his  other  duties  would  permit.  His  investigations  cover  the  portion  of 
the  river  between  Mahoning  and  Freepori;,  a  distance  of  28  miles. 

^*  Mahoning,  55  m«e«  aftor«PiW»6»r^A.— November  9,  1882,  commenced  investigations 
2  miles  up  the  river,  at  the  furnace  of  Laughlin  &  Co.,  which  is  running  full  blast. 
No  fuel  is  used  but  gas  obtained  from  a  welL  which  the  furnace  company  put  down 
one-fourth  of  a  mile  from  their  works.  Mr.  Laughlin  showed  me  the  difl'erent  strata 
of  iron  ore,  limestone,  coal,  and  fire-clay. 

"There  are  four  different  veins  of  coal,  varyins;  in  thickness  from  2  to  5  feet. 

**  The  5-foot  or  lower  vein  is  60  feet  below  the  bed  of  the  river.  It  was  discovered 
when  boring  the  gas  well.  There  are  two  2-foot  veins,  which  are  not  worked.  The 
top  or  4-foot  vein  is  need  for  making  coke,  besides  supplying  fuel  for  local  consump- 
tion.   The  coke  produced  ih  said  to  be  of  an  excellent  quality. 

"The  limestone  vein  is  12  feet  in  thickness,  and  is  used  in  largo  quantities  at  the 
5455— E  83 98 
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furnace.  There  is  also  an  unlimited  supply  of  iron  ore,  wMch  yields  firom  2Sto50 
per  cent.,  or  an  average  of  40  per  cent,  of  good  iron. 

**  The  fire-clay  is  not  worked,  as  there  is  no  demand  for  it  at  the  furnace. 

**  All  the  minerals  here  mentioned  are  said  to  run  the  whole  length  of  the  river. 

^'  The  quantity  of  ore  used  at  the  furnace  this  year  is  14,000  tons,  and  of  limestone 
about  7,000  tons ;  also  a  large  quantity  of  sand,  which  is  abundant  and  of  a  superior 
quality,  for  fluxing  purposes. 

*'  The  iron  produced  amounts  to  about  4,000  tons  annually.  This  product  is  hauled 
2  miles  by  wagon  to  the  nearest  railroad  point,  and  is  thence  shipped  to  the  Pitts- 
burshmarkets. 

''With  a  proper  improvement  of  the  river  this  production  would  be  immensely  in- 
creased, and  at  a  very  much  reduced  cost. 

''The  timber  in  the  valley  is  composed  of  oak,  hemlock,  and  pine.  It  is  trans- 
ported to  market  bv  water  during  freshets.  I  could  not  get  the  amount  annually 
cut,  as  no  one  could  sive  me  an  approximately  correct  statement  of  that  trade. 

"  There  is  another  furnace  in  successful  operation  7  miles  further  up  this  river.  It 
is  known  as  the  Caldwell  furnace.  The  entire  product  is  stored  until  high  water,  at 
which  time  it  is  shipped  in  boats  to  the  Pittsburgh  markets. 

"  TempUionf  1  mile»elow  Mahoning,— -Thiitj  tons  of  iron  ore  is  mined  and  shipped 
daily  firom  this  point. 

"PtiM  Creek  eaw-mill,  4  milee  helaw  last  paint.^1^.  G.  W.  Wilkins,  the  proprietor  of 
these  mills,  makes  the  following  statement  of  the  year's  business : 

Lumber  built  into  barges feet  B.  M..  2, 150,000 

Lumber  shipped  on  barges do...  1,000,000 

Shipped  on  barges laths..      600,000 

Shipped  on  barges coal-pit  posts. .        25,000 

"  The  mills  have  a  capacity  of  3,000,000  feet  B.  M.  lumber  per  annum,  and  an  in- 
crease of  1,000,000  feet  is  expected  during  1883.  In  addition,  1,000,000  feet  B.  IL 
lumber  will  be  bought  to  be  inade  into  boxes,  which  will  be  shipped  by  rail. 

"  Mr.  Wilkins  states  that  he  has  derived  great  benefit  fi'om  the  improvement  of  the 
river,  as  barges  can  now  be  run  at  any  time  when  the  river  is  not  closed  by  ice.  Pre- 
vious to  the  improvement  he  was  at  times  obliged  to  hold  them  two  months,  and  then 
run  the  risk  of  their  being  caught  in  the  ice. 

"  Cawanehannockf  48  miUs  above  Pittsburgh. — Messrs.  H.  R.  and  W.  Skelly  have  re- 
cently erected  a  large  and  valuable  plant  at  this  point  for  the  production  of  fire- 
brick, tiling,  &.C,  Tneir  present  annual  output  is  1,200,000  fire-brick,  besides  a  large 
amount  of  tiling.  They  also  ship  25  tons  of  fire-clay  daily.  A  new  company  has 
recently  located  here,  which  is  makine  improvements  for  an  extensive  coal  trade. 

"  Kittanning,  45  miles  above  Pittshurgk,  is  a  thriving,  solidly  built  town  of  2,624  in- 
habitants. Various  industries  abound,  although  the  predominating  one  is  the  works 
of  the  Kittannmg  Rolling  Mill  and  Furnace  Company.  One  hundred  thousand  tons 
of  iron  ore,  50,000  tons  of  limestone,  and  1,000  tons  of  sand  are  annually  consumed 
here,  for  the  larger  part  of  which  they  are  dependent  on  water  transportation.  The 
manager,  Mr.  Charles  Neal,  is  much  pleased  with  the  recent  river  improvements^ 
which  enable  them  to  increase  the  drauffht  of  their  boats. 

**  Manorville,  2  miles  below  KittanninOf  is  an  active  shipping  point.  About  200,000 
tons  of  limestone  and  800,000  fire-brick  are  annually  sent  firom  here. 

"  Bosston,  2  miles  below  iMt  point, — William  Bailey's  limestone  quarry  here  ships 
from  50  to  75  tons  of  stone  daily  by  rail  to  the  Lucy  furnace  at  Pittsburgh.  Mr. 
Bailey  says  that  this  production  would  be  greatly  increased  if  the  river  was  better 
improved,  so  as  to  admit  of  water  transportation. 

"Logansporit  31  miles  above  Pittsbwrgh, — There  are  five  limestone  quarries  in  suo- 
cessfhl  operation  here.  Loomis  Brothers,  who  have  erected  a  large  and  expensive 
plant,  ship  by  rail  200  tons  per  day.  They  desire  to  ship  entirely  by  river,  but  the 
facilities  are  entirely  too  uncertain,  and  at  this  time  they  have  had  1,000  tons  loaded 
on  boats  for  two  months,  waiting  for  a  rise  of  the  water.  Of  the  other  quarries,  Ma- 
hoffey  and  Snvder,  both  ship  100  tons  daily  by  rail,  while  McCaslin  and  Hudson,  who 
depend  entirelv  on  the  river,  ship  each  50  tons  daily  by  water. 

"  Glen  Coal  Works,  36  miles  ahove  Pitt»6i*r£fc.— These  works  ship  daily  by  rail  1,200 
bushels  of  coal  and  40  tons  of  limestone.  They  would  do  a  large  river  business  if  the 
Allegheny  were  properly  improved. 

"  ielley,  35  miles  above  Pittsburgh, — This  place  ships  800  tons  of  limestone  monthly. 

"  Freeportf  27  miles  above  Pittsburah, — Gugenheimer's  distillery,  located  at  this  pointy 
does  a  very  large  and  growing  trade.  They  make  at  their  cooperage  here  from  18,000 
to  20,000  whisky  barrels  annually  for  their  own  use.  Much  of  their  supplies  comes 
firom  Illinois  and  Indiana  to  Pittsburgh  by  water,  and  thence  to  this  point  by  rail. 
They  feel  tlie  want  of  proper  water  transportation  from  Pittsburgh  very  much. 

"There  is  also  a  large  barge  yard  and  saw-mill  at  this  point,  which  consumes 
annually  5,000,000  feet  JB.  M.  of  timber  for  geueral  purposes,  and  1,000,000  feet  B.  M. 
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used  in  oonBtracting  barges.    They  are  dependent  on  the  river  for  supplies  and  greatly 
deplore  their  meager  water  facilities/' 

Notwithstanding  the  great  importance  and  wealth  of  the  Allegheny  Bi  ver  and  Val- 
ley, no  attempt  has  ever  been  made,  until  within  two  or  three  years,  to  aid  or  develop 
the  navigation  of  this  stream,  although  I  am  credibly  informed  that  more  than  forty 
years  ago  a  project  for  its  radical  improvement  by  locks  and  dams  was  stroDgly  sup- 
IK>i*ted. 

That  i>roject  was  accidentally  defeated  by  a  strange  misunderstanding  of  the  then 
dominating  lumber  shippers,  who  regarded  dams  as  inimical  to  their  interests,  and 
aolely  from  this  cause,  so  states  General  J.  K.  Moorhead,  formerly  member  of  Congress, 
the  capital  seeking  investment  was  diverted  to  the  Monongahela  Valley,  with  the 
atriking  result,  there  presented  to-day,  of  the  most  prosperous  valley  in  the  United 
States,  wholly  dependent  for  that  prosperity  on  its  water  privileges. 

The  city  of  Pittsburgh,  as  a  manufacturing  center,  undoubtedly  owes  very  much  of 
its  prominence  and  prosperity  to  the  slack  water  of  the  Monongahela  River,  and  for 
these  reasons  I  would  strongly  urge  the  manifest  advantage  and  utility  of  extending 
similar  facilities  to  the  Allegheny  Valley. 

The  first  consideration  in  any  enterprise  should  be  an  end  commensurate  with  the 
expense.  I  do  not  believe  that  it  will  require  much  argument  to  show  that  a  lock  and 
dam  located  at  the  head  of  the  pool  of  the  Davis  Island  Dam,  or  below  Garrison  Ripple, 
with  a  12-foot  lift,  sufficient  to  drown  out  Garrison,  Six  Mile,  and  Nine  Mile  ripples, 
thus  extcDding  the  benefits  of  a  constant  navigable  depth  almost  to  the  soda  works^ 
will  justify  the  expense.  Such  an  improvement  will  present  more  than  25  miles  of 
additional  valuable  water  front,  with  an  immense  number  of  desirable  sites  for  mills 
or  other  industrial  establishments,  besides  affording  relief  and  a  new  outlet  to  the 
many  extensive  works  now  located  on  the  banks  of  this  river,  many  of  which  languish 
for  want  of  better  water  facilities.  Messrs.  Graham  and  Farmerie,  extensive  saw-mill 
and  lumber  men  and  boat  builders,  whose  mills  are  located  above  Garrison  Ripple, 
inform  me  that  they  annually  lose  thousands  of  dollars  for  want  of  a  proper  improve- 
ment of  the  river. 

Messrs.  Walter  and  Darragh,  mill  owners  of  Sharpsbure,  also  make  similar  com- 
plaint, and,  besides  the  above,  some  of  the  lareest  blast  furnaces  and  iron  mills  in 
the  country,  employing  a  capital  of  millions  of  dollars,  are  located  on  this  part  of  the 
river,  and  depend  largely  for  fuel  and  other  shipping  facilities  on  it. 

Garrisen  Ripple  is  within  the  corporate  limits  of  the  city  of  Pittsburgh,  and  less 
than  3  miles  fjrom  the  mouth  of  the  nver.  It  is  the  greatest  obstruction  on  the  river, 
and  no  system  of  improvement  is  complete  without  embracing  it.  It  is  not  suscepti- 
ble of  any  further  improvement  except  by  lock  and  dam.  In  a  previous  report  you 
have  submitted  estimates  for  the  construction  of  such  a  work,  and  I  beg  to  renew  the 
recommendation  that  it  receive  early  attention. 

Respectfully  submitted. 

I-  V.  Ho  AG,  Jr., 
Assistant  Engineer, 

Lieut.  Col.  W.  £.  Merrill, 

Carps  of  Engineers, 


ICE  HARBOR  AT  MOUTH  OP  MUSKINGUM  RIVER,  OHIO. 

As  heretofore,  this  work  has  been  ander  tlie  local  charge  of  Mr.  Will- 
iam Weston,  assistant  engineer.  Active  operations  for  coiltinning  the 
constmction  of  the  lock  at  Marietta  were  resumed  on  August  3,  the 
project  being  to  construct  an  inshore  coffer-dam,  and  to  complete  the 
land  wall  and  bank  protection  to  some  point  below  the  line  of  the  State 
dam.  In  the  afternoon  of  this  day  (August  3),  however,  a  break  oc- 
curred in  the  State  dam  just  outside  of  the  Government  coffer-dam, 
which  drained  the  pool  and  seriously  injured  the  coffer.  High  water 
prevented  work  until  August  10,  when  the  new  condition  of  affairs 
rendered  a  change  of  project  advisable;  it  was  then  determined,  with 
the  approval  of  the  Chief  of  Engineers,  to  expend  the  season's  work  in 
prolonging  the  outer  wall  of  the  lock. 

A  coffer-dam  was  built  which  extended  129  feet  below  the  crest  of 
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the  State  dam,  and  continaed  thence  100  feet  to  the  shore.  For  a  por- 
tion of  this  distance  the  depth  at  low  water  was  upward  of  20  feet,  the 
bottom  being  of  rock  covered  with  about  2  feet  of  gravel.  This  thick- 
ness of  gravel  was  insnfiQcient  to  hold  the  piling  for  the  cofter,  and  tie 
rods  had  to  be  inserted  to  prevent  the  walls  Irom  spreading.  The 
inclosure  was  ready  for  pumping  on  September  20,  but  a  rise  in  the 
Ohio  Biver  delayed  the  work  so  that  it  could  not  be  emptied  until  Oc- 
tober 6. 

Owing  to  the  lateness  of  the  season,  it  was  thought  unsafe  to  tear 
away  any  part  of  the  State  dam,  and  the  work  was  therefore  limited  to 
extending  the  enter  wall  of  the  lock  to  the  upper  face  of  this  dam,  and 
to  getting  in  another  portion  of  the  foundation  of  the  upper  half  of  the 
lock  chamber. 

On  October  4  masons  were  set  to  work  to  finish  the  upper  section  of 
the  outer  lock  wall,  which  was  built  up  last  season  to  12  feet  above  the 
lock  floor;  this  work  was  finished  on  October  19,  and  the  wall  was  after- 
wards pointed.  Masonry  on  the  new  section  of  the  river  wall,  68  feet 
in  length,  and  extending  down  to  within  12  feet  of  the  dam,  was  began 
on  November  7,  and  was  finished,  except  the  coping,  on  the  28th  of  the 
same  mouth. 

One  hundred  and  seventeen  piles  were  driven  for  the  foundation  of 
the  lock  above  the  dam.  Thirty  piles  were  also  driven  in  the  lower 
coffer,  but,  owing  to  the  fact  that  some  of  the/piles  struck  rock  so  near 
the  surface  as  to  make  it  questionable  whether  piling  should  be  used 
for  foundation  in  this  part  of  the  lock,  it  was  thought  best  to  maJce  ex- 
tended borings  over  the  doubtful  area  before  deciding  on  the  character 
of  the  foundation,  and  the  driving  of  piles  was  accoi^ingly  susi>ended. 
A  few  borings  were  made,  but  high  water  stopped  operations  before 
sufficient  information  as  to  the  lay  of  the  bed  rock  had  been  obtained. 

The  upper  gates  of  the  lock  were  completed  and  they  were  put  in 
place,  with  all  necessary  apparatus  for  handling  on  December  6. 

After  repairing  and  strengthening  the  coffer  dam  and  the  State  dam 
inside  the  lock,  to  enable  them  to  withstand  the  floods  and  ice  of  win- 
ter, the  working  force  was  discharged  and  active  operations  for  the 
season  was  closed  on  December  22. 

The  amount  of  permanent  work  accomplished  during  the  season  is  as 
follows : 

Excavation cubic  yards..  2,600 

Piles  driven 117 

Lock  floor  laid square  feet..  1,350 

Concrete  laid cubic  yards..       147 

Masonry  laid do 958 

Look  gates  hung t 

The  contractor  for  furnishing  stone  for  this  lock  (T.  B.  Townsend, 
contract  February  16, 1880),  completed  his  contract  on  November  11, 
having  delivered  5,050.45  cubic  yards  of  dimension  and  6,149.52  cubic 
yards  of  rubble  stone,  at  a  total  cost  to  the  United  States  of  $28,465.75. 
The  stone  are  to  be  dressed  by  the  United  States. 

The  contract  of  W.  H.  Bwing  &  Co.,  dated  March  24, 1882,  for  fur- 
nishing  square  piles  and  lock-gate  timber  was  completed  on  October  7. 
The  contract  of  Stephen  G.  Sprague  for  furnishing  round  piles  was  un- 
finished at  the  close  of  the  year,  but  has  since  been  closed. 

WORK  DXJRiNa  1883-'84. 

'So  work  will  be  attempted  during  the  present  year  for  lack  of  avail- 
able funds. 
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ESTIMATE  FOB  1884-.'85. 

Owing  to  the  8inall  appropriations  hitherto  made  to  the  increased  cost 
due  to  the  necessity  of  waiting  until  half  of  the  working  season  wasended 
before  beginning  work,  thus  being  constantly  forced  to  restore  temporary 
structures  which  could  have  been  removed  or  abandoned  had  the  work 
progressed  at  a  reasonable  rate,  to  the  damage  caused  by  the  break  of 
the  State  dam,  and  to  the  loss  that  must  accrae  during  the  total  ces- 
sation of  work  for  a  year,  while  the  second  coffer-dam  is  exposed  to 
possible  destruction  by  floods  and  ice,  it  will  be  necessary  to  add  at 
least  $30,000  to  the  revised  estimate  of  the  cost  of  the  work. 

I  have  therefore  to  submit  for  the  next  season  an  estimate  of  $96,400. 
It  is  also  my  duty  to  state  that  if  the  work  is  compelled  to  drag  on  as 
lieretofore  with  insufficient  appropriations,  it  will  be  impossible  to  make 
any  reliable  estimate  of  its  ultimate  cost. 

Money  statement. 

July  1, 1882,  amount  avaUable |7,254  62 

Amount  appropriated  by  act  passed  Augpiflt  2, 1882 40,000  00 

47,254  62 
July  1, 1883,  amount  expended  daring  fiscal  year,  exclusive  of 

ontstandinff  liabiUties  July  1,  1882 $38,659  97 

July  1, 1883,  outstanding  liabUities 638  69 

39,337  66 

J«ly  1,  1883,  amount  available 7,916  96 

Amount  (estimated)  reouired  for  completion  of  existing  project 96, 400  00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    96, 400  00 


Z6. 

HARBOR  OF  REFUGE  NEAR  CINCINNATI. 

The  work  thus  far  completed  under  appropriations  for  a  harbor  of 
refage  near  Cincinnati  consists  of  two  dikes  in  the  Ohio  Eiver  at  Four- 
Mile  Bar,  10  miles  above  Cincinnati,  designed  primarily  to  catch  and 
hold  back  ice-floes,  which  might  otherwise  lodge  in  the  harbor  of  Cin- 
cinnati; and  secondarily  to  improve  navigation  at  Four-Mile,  which  has 
hitherto  been  one  of  the  shoalest  bars  above  Cincinnati. 

After  these  two  dikes  had  been  built  it  was  decided  that  the  desired 
effect  would  not  be  fully  obtained  without  a  third  dike  on  the  Ohio  side, 
and  estimates  for  such  a  dike  were  duly  submitted,  amoanting  to 
$33,000.  The  river  and  harbor  act  of  August  2,  1882,  appropriated 
$16,000  for  this  work,  but  as  this  was  not  quite  half  of  the  sum  required, 
the  Chief  of  Engineers  approved  my  recommendation  that  no  work  be 
begun  until  the  whole  amount  needed  had  been  appropriated. 

I  have  therefore  to  report  that  no  work  was  done  during  the  past  fis- 
cal year,  and  that  no  work  is  contemplated  daring  the  present  fiscal 
year.  I  also  renew  my  former  estimate  of  $17,000  for  the  completion  of 
this  project. 

Money  statement. 

July  1,  1882,  amount  available $16,000  00 

July  1,  lh83,  amount  available 16,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 17, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nue  30, 1885 ...     17, 000  00 
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IMPBOVEMENT  OF  KENTUCKY  AND  TIDEWATER  RIVERS  OF  BIG  SANDY 
RIVER,  KENTUCKY  AND  WEST  VIRGINIA,  AND  OF  GUYANDOTTE  AND 
LITTLE  KANAWHA  RIVERS,  WEST  VIRGINIA. 


REPORT  OF  CAPTAIN  JAMES  C.  POST,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS.. 

IMPROVEMENTS. 


1.  Kentnckv  River,  Kentucky. 

2.  Bis  Sandy  River,  West  Virginia  and 

Kentucky. 


3.  Guyandotte  Kiver,  Weat  Virginia. 

4.  Little  Kanawha  River,  West  Virginia. 

5.  Tradewater  River,  Kentucky. 


United  States  Engineer  Office, 

Cincinnatij  OhiOy  July  28, 1883. 
General  :  I  transmit  herewith  the  annual  reports  for  the  fiscal  year 
ending  June  30, 1883,  for  the  several  works  of  improvement  under  my 
charge. 

I  assumed  charge  May  1, 1883,  relieving  Lieut.  Col.  William  E.  Mer- 
rill, Corps  of  Engineers,  who  had  temporary  charge  of  the  district  dur- 
ing the  sickness  and  after  the  death  of  Maj.  James  W.  Gnyler,  Corps 
of  Engineers,  April  16, 1883. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A. 


A  A  I. 
IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

At  the  close  of  the  Inst  fiscal  year  the  slack- water  system  on  this  river 
was  in  successful  operation  for  82  miles,  or  as  far  as  it  was  influenced 
by  the  repair  and  reconstruction  of  the  first  four  locks  and  dams. 

These  works  were  far  from  being  complete  at  that  time,  and  much  re- 
mained to  be  done  to  put  them  in  a  safe  and  secure  condition. 

The  operations  during  the  past  year  have  been  conducted  with  a  view 
of  establishing  the  permanency  of  this  improvement,  and  navigation 
has  been  continued  with  only  an  interruption  of  a  few  days,  except  that 
caused  by  the  freshets  which  have  been  unprecedented  in  height  during 
the  past  winter. 
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The  following  is  a  summary  of  the  work  done  at  the  different  locks 
as  contained  in  a  report  of  Assistant  Engineer  D.  L.  Sablett^at  present 
in  local  supervision  of  these  works. 

LOCK  NUMBER  5. 

Old  gates  lemoved  and  Government  gronnds  inclosed. 

LOCK  NUMBER  4 

Gnard  cribs  were  bniU  and  filled  with  stone,  old  dam  temporarily  repaired,  and 
stone  filling  replaced  that  had  been  washed  out ;  a  cross  rabble  wall  was  bmlt  at  lower 
end  of  the  lock,  and  a  stone  retaining  wall  for  the  bank.  Lock-house  was  put  in 
temporary  repair  and  the  United  Stales  Government  gronnds  on  the  lock  side  inclosed. 

LOCK  NUMBER  3. 

Gnard  cribs  raised  and  lower  river  crib  lengthened.  The  lower  end  of  the  stone 
abutment  was  also  raised,  the  lock-honse  was  repaired,  a  cistern  bnilt,  and  the  Gov- 
ernment grounds  ditched  and  drained. 

LOCK  NUMBER  2. 

The  dam  at  this  place,  which  was  left  in  an  uncompleted  condition  the  previoos  sea- 
son and  had  sustained  some  damage  from  the  winter  and  spring  rises,  was  completed, 
as  was  also  the  crib  abutment  and  the  guard  cribs.  The  dam  was  backed  with  day 
and  graveL 

In  order  that  navigation  might  not  be  interrupted  during  the  progress  of  the  work, 
a  movable  bridge  was  erected  over  the  lock  wall  to  facilitate  putting  in  stone  filling 
at  a  cost  of  about  |I,000. 

LOCK  ▲ND  DAM  NO.   1. 

The  end  of  the  fiscal  year  1881  and  l'^82  found  the  breach  or  "cut-ofif''  around  the 
dam  which  occurred  in  October,  1881,  practically  closed  so  far  as  securing  navigation 
was  concerned,  being  at  this  date  some  5  feet  above  the  crown  of  the  dam.  The  record 
of  previous  '*  run-outs''  or  local  rises  at  this  lock  showed  there  had  been  instances 
of  from  10  feet  to  15  feet  rises  in  twenty-four  hours,  with  a  fall  of  from  6  to  15  feet, 
dependent  on  the  condition  of  the  Ohio.  It  therefore  became  imperative,  in  order  to 
secure  this  work,  that  it  should  be  raised  Irom  14  feet  to  16  feet  above  the  crown  of 
the  dam  to  prevent  a  recurrence  of  the  disaster.  This  was  done  by  capping  this  work 
with  a  crib  16  feet  wide  and  196  feet  long,  filled  with  stone  and  sheeted  on  river  side. 

The  dam,  which  was  only  partially  completed,  was  sheeted  both  above  and  below 
for  half  its  length. 

A  crib  abutment  was  built  in  lieu  of  the  stone  abutment  partially  destroyed  by  the 
"cut-off." 

From  settlements  and  other  causes  the  dam  had  to  be  raised  in  order  to  give  the 
necessary  6-foot  navigation  at  number  2,  which  was  done.  Some  675  linear  of  feet 
guard  cribs  were  built  both  above  and  below  the  lock  and  filled  with  stone,  and  the 
dam  backed  with  stone,  brush,  and  gravel,  and  lock-house  repaired. 

A  pile-driver  boat  was  built  at  a  cost  of  $2,500,  and  three  rows  of  piles  driven  across 
the  gap  below  the  dam  with  a  view  to  closing  this,  if  experience  proved  it  to  be  nec- 
essary. 

It  soon  became  evident  that  the  ^ap  below  the  dam  wonld  have  to  be  closed,  ss 
the  fall  over  the  dam  during  a  rise  m  the  Kentucky  and  the  Ohio  at  a  low  sta^  would 
put  in  motion  the  large  body  of  water  lyin^  behind  the  abutment,  producing  very 
strong  eddies  that  caused  serious  cavings  of  the  sandy  banks,  threatening  another 
disaster  from  cutting  back  or  up-stream. 

This  gap  was  therefore  closed  by  cutting  off  the  piles  at  a  common  level,  filling 
between  with  brush  and  stone,  and  then  erecting  thereon  crib-work  to  a  sufficient 
heieht  to  prevent  the  reaction  of  the  water.  The  banks  were  also  matted  with  brush 
hela  down  with  stone.  This  work  was  continued  from  time  to  time  as  the  stage  of 
water  would  permit,  and  was  completed  in  May  last. 

The  importance  of  this  work  is  fully  demonstrated  from  the  fact  that  the  banks 
have  ceased  to  cave,  and  there  has  been  a  filling  in  behind  the  abntment  since  this 
work  began  of  15  feet,  and  a  total  fill  of  25  feet,  and  the  whole  area  is  now  dry  at 
low  water. 

In  addition  to  the  above,  a  sarvey  has  been  made  for  the  location  of 
a  lock  and  movable  dam  at  Beattyville,  Ky.,  at  the  junction  of  the 
Three  Forks,  170  miles  above  the  limit  of  the  present  slack-water  navi- 
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gation.  A  site  has  been  selected,  but  in  the  absence  of  the  anthority 
of  Congress  to  make  the  necessary  purchase  of  land,  nothing  beyond 
the  discussion  of  a  suitable  design  for  this  dam  has  been  undertaken. 
This  has  developed  a  problem  containing  many  difficulties.  The  con- 
ditions require  a  dam  with  a  lift  of  not  less  than  12  feet,  and  to  make 
this  a  movable  one  requires  the  construction  of  the  most  expensive  form 
known.  With  movable  dams  generally  the  leakage  is  very  great,  and 
it  is  exceedingly  doubtful  whether  the  water  supply  at  this  point  during 
the  dry  season  when  the  dam  is  most  needed  will  be  found  sufficient 
to  keep  the  pool  up,  if  such  a  structure  is  built.  It  is  recommended 
that  when  Congress  authorizes  the  purchase  of  the  land  necessary  for 
the  construction  of  this  work,  that  it  should  provide  also  for  the  refer- 
ence of  this  subject  to  a  Board  of  Engineers  for  general  discussion.  The 
question  to  be  determined  is,  whether  a  movable  dam,  or  a  permanent 
one,  with  one  or  more  chutes,  is  best  suited  to  the  interests  of  nav- 
igation at  this  place.  It  may  also  be  questioned  whether  a  lock  is  nec- 
essary at  the  present  time.  It  is  estimated  that  a  lock  of  the  required 
size  would  cost  $100,000,  and  that  a  suitable  movable  dam  would  cost 
$125,000  in  addition,  making  $225,000  in  all.  A  fixed  ^am  witti  a  lift 
of  12  feet  and  with  two  passes  or  chutes,  each  60  feet  wide,  fitted  with 
chanoine  wickets,  can  be  constructed,  it  is  estimated,  for  $92,500. 

The  act  of  Congress  passed  August  2, 1882,  appropriated  $225,000 
for  the  improvement  of  this  river,  and  provided  that  $75,000  of  this 
amount  should  ^<  be  used  for  the  erection  of  a  lock  and  movable  dam  at 
Beattyville.''  Of  this  latter  $2,185.26  have  been  expended,  leaving  a 
balance  still  available  of  $72,814.74.  An  additional  appropriation  of 
$19,685.24  is  required  to  complete  this  work,  according  to  the  smallest 
estimate  made — that  for  a  permanent  dam,  with  passes  or  chutes. 

The  navigation  of  the  Kentucky  Eiver  is  at  present  greatly  restricted 
by  the  existence  of  the  bridges  crossing  it.  There  are  three  of  these ;  one 
at  Worthville,  11  miles  from  its  mouth,  and  two  at  Frankfort,  65  miles 
irom  the  mouth.  The  former  and  one  of  the  latter  are  iron  structures, 
belonging  to  the  Louisville  and  !Nashville  Railroad,  and  are  unprovided 
with  draws.  A  rise  of  6  feet  in  this  river,  which  is  not  infrequent,  pre- 
vents the  steamers  from  going  above  the  railroad  company's  bridge  at 
Frankfort,  and  if  this  is  accompanied  by  a  rise  in  the  Ohio,  even  of 
moderate  dimensions,  navigation  by  steamer  is  entirely  suspended,  on 
account  of  the  impossibility  of  passing  the  bridge  at  Worthville.  The 
second  bridge  at  Frankfort,  and  which  belongs  to  the  city,  is  also  un- 
provided with  a  draw.  It  is  2  feet  lower  than  the  railroad  bridge,  and 
prevents  the  river  steamers  from  passing  above  the  city,  except  at  ex- 
treme low  water.  This  question  is  a  very  serious  one  in  connection 
with  the  improvement  of  this  river,  and  Congress  is  especially  requested 
to  take  some  action  in  regard  to  it.  Another  bridge  across  the  river  is 
contemplated  at  Tyrone,  17  miles  above  Frankfort,  and  others  are  not 
nnlikely  to  be  constructed.  It  would  therefore  seem  necessary,  if  navi- 
gq^tion  is  to  be  continued,  that  some  general  law  be  enacted  in  regard 
to  bridging  this  river,  similar  to  that  passed  affecting  the  Ohio  River, 
by  which  the  height  and  span  of  all  bridges  may  be  made  subject  to 
the  demands  of  commerce.  This  law  should  also  require  those  already 
constructed  to  be  modified,  with  draws  or  otherwise,  so  that  the  steam- 
ers may  pass  unhindered. 

A  complete  revision  of  the  estimates  for  the  extension  of  slackwater 
navigation  on  this  river  to  Beattyville,*  at  the  junction  of  the  Three 
Forks,  shows  that  those  submitted  in  the  report  of  January  14, 1879, 
were  much  too  small.    This  project  contemplated  the  construction  of 
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twelve  locks  and  dams,  and  the  repair  of  the  fl^e  locks  and  dams  then 
in  the  river. 

The  engineering  difficulties  encountered  in  this  work  have  been  far 
greater  than  were  at  first  anticipated,  and  np  to  the  present  time  bat 
four  of  the  five  locks  and  dams  have  been  put  in  operation.  Even  these 
still  require  considerable  work  ui>on  them  before  they  can  be  regarded 
as  completed. 

The  following  is  the  revised  estimate  for  this  project: 

Twelve  new  locks  and  dams $2,400,000  00 

Repairs  to  fifth  lock  and  dam  now  in  the  river 112,020  00 

Repairs  to  the  other  foar  locks  and  dams 67,39129 

Total 1 2,579,411  29 

Balance  on  hand 107, 772  08 

Required  to  complete  existing  project 2, 471 ,  639  96 

This  estimate  is  believed  to  be  accurate,  and  is  based  upon  the  expeii- 
ence  already  gained  in  contending  with  the  diflBculties  encountered  in 
the  construction  of  lock  and  dams  in  this  river,  and  upon  a  survey  for 
the  location  of'the  site  for  the  first  of  the  twelve  new  locks.  The  large 
cost  of  the  repairs  to  the  fifth  dam  and  lock  is  due  to  the  extensive 
work  required.  The  dam  and  abutment  must  be  rebuilt  entirely,  and 
a  large  breach  around  the  abutment  site  closed,  as  well  as  the  lock  re- 
paired. 

Under  the  present  arrangement  for  the  navigation  of  this  river,  its 
continuance  depends  entirely  upon  the  yearly  appropriations  made  by 
Oongress.  Should  these  fail  at  any  time  there  is  no  provision  for  the 
payment  of  the  lock-keepers  and  for  making  such  repairs  as  will  always 
be  necessary  from  time  to  time.  After  the  locks  and  dams  are  once  com- 
pleted the  amount  required  for  their  superintendence,  repairs,  &c.,  will 
be  comparatively  small,  but  if  there  is  no  fiind  from  which  these  can  be 
paid  navigation  must  cease  and  the  works  allowed  to  deteriorate.  I 
therefore  renew  the  recommendation  of  my  predecessor  (the  late  Mi^. 
J.  W.'Guyler,  Corps  of  Engineers),  that  the  Kentucky  Eiver  be  placed 
upon  the  same  conditions  as  the  Des  Moines  Rapids  Canal,  the  Saint 
Mary's  Canal,  and  the  Louisville  and  Portland  Canal,  in  regard  to  allow- 
ing the  cost  of  maintenance  and  repairs  of  the  locks  and  dams  to  be 
paid  directly  from  the  Treasury,  upon  the  proper  requisition,  withoat  a 
apeciflc  appropriation  being  maae.  With  the  work  needed  upon  these 
locks  and  dams  now  in  operation,  the  present  amount  available  cannot 
be  expected  to  keep  them  in  operation  for  a  longer  time  than  during^  the 
next  fiscal  year,  and  only  for  this  period,  provided  but  little  damage  is 
done  to  them  during  the  coming  season.  At  present  Dam  No.  4  reqnixes 
extensive  repairs  before  it  can  be  considered  safe,  and  these  will  be 
undertaken  this  season. 

The  breach  at  No.  1,  though  closed,  is  not  unlikely  to  give  further 
trouble,  and  will  continue  to  endanger  navigation  so  long  as  there  is  a 
large  open  space  behind  the  closing  works  into  which  the  water  flows. 
This  is  now  gradually  filling  up,  and  there  is  every  reason  to  believe  it 
will  become  completely  so,  if  Congress  provides  the  means  to  take  proper 
care  of  it. 

The  oi)erations  for  the  coming  year  will  consist  of  repairing  the  four 
locks  and  dams  now  in  operation,  and  lock  and  dam  No.  5.  The  con- 
struction of  lock  and  dam  No.  6,  and  the  lock  and  dam  at  BeattyviUe, 
will  also  be  commenced,  provided  Congress  authorizes  the  purchase  of 
the  necessary  land  for  the  sites  of  these  works,  and  a  sufficient  appro- 
priation is  made. 
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The  following  amoants  have  been  appropriated  since  this  project  has 
been  commenc^: 

By  act  of  Congress  March  3,  1879 $100,000 

By  act  of  Congress  June  14,  1880 100,000 

By  a^Jt  of  Congress  March  3,  1881 125,000 

By  act  of  Congress  August  2,  1882 225,000 

Total '  550,000 

The  amount  expended  up  to  June  30,  1883,  including  outstanding 
liabilities,  is  $442,227.97. 
The  following  papers  accompany  this  report: 

1.  A  drawing  showing  the  condition  of  the  hreach  at  No.  1. 

2.  Partial  statistics  of  the  amount  of  commerce  on  the  Kentucky  River. 

3.  Table  of  lockages  at  Xocks  Nos.  1  and  2. 

4.  Commercial  statistics  of  BeattyvlUe  and  vicinity. 

Money  statement, 

July  1, 1882,  amount  available $1  24 

Amount  appropriated  by  act  passed  August  2, 1P82 225,000  00 

225,001  24 
July  1,  1883,  amount  expended  during tiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1882 |116, 191  51 

July  1,  1883,  outstanding  liabilities 1,037  70 

117,229  21 

July  1,1883,  amount  available 107,772  03 

Amount  festimated)  required  for  completion  of  existing  project 2, 471, 639  26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .      380, 000  00 


COMMBBCIAL  STATISTICS. 

Report  of  commerce  on  the  Kentuckjf  River  for  the  eix  months  ending  June  30, 1883. 


ArtiolM. 


Timber oubiofeet 

I*«inber M  f Mt  B.M 

JTonr bATreU 

WhUky do.. 

MolMaas do 

Lime  and  cement do 

SJt do.. ..I 

ybeat Musks..! 

S«ed» do i 

Cora do 

H»y bales.. i 

Tobacco       bogeheade..' 

SUTeeandahinglee M..i 

Coal tons.. I 

Herobandise do 

Iferobandiae nackases..' 

Tninitore do  ...I 

Jawenicers | 

Sheep,  bogs,  and  cattle I 


I 

5 


e4 

I 


120 
3,836 
1,722 

243 
2.948 
1,895 
10.748 

538 

26,378 

1,897 

1,596 

282 

450  ! 

450  I 
12,935 
1,057 
1,650 

800 


40  I 

1. 033  I        52 
31  I  7,4S0 


I 
I 

i 


1, 833  ! . 


5,059 

319 
4,000 
1,639 

890 
21  i 

840  ; 

666 


1,995  j. 


8,422  I 


68 


640 
75 
150 


970  I 
92 


99 
605 


6,000  ;    880 


100 


BafU. 


*2, 472, 000 


TotaL 


2;  478, 000 

160,000 

4,421 

9,288 

248 

4,780 

1,895 

17,802 

847 

88,790 

3.336 

2,556 

808,000 

8;  410 

1,191 

13,086 

1,057 

2,719 

1,497 


*  2,092,000  stopped  above  No.  4  at  Frankfort 
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The  report  of  the  steamerB  City  of  Frankfort,  Fanuie  Freese,  and  B.  F.  Deval  ie  ool  j 

?iartial.    No  reports  have  been  obtained  from  the  steamers  Hornet,  Little  Hany, 
/olonel  Sellers,  and  J.  M.  Abbott,  all  of  which  are  engaged  in  the  commerce  of  tins 
river. 

Navigation  8tati»tic»  for  thefi9cal  year  ending  June  30, 1883. 


Locks. 

Steamboats. 

Barges. 

Rafts.       Flat-boato. 

i 

Totd 
Skiffs.       munberif 
1  k>ok.p» 

Look  No.  1 

44S 

385 

909 

68 

130  '                 « 

119 

08 

IB 

LockNo.S 

139 

3 

Mi 

Look  No.  3 

Lock  No.  4 

A  complete  record  of  the  lockages  at  Nos.  3  and  4  has  not  been  kept. 

Amount  of  yearly  oommeroe  passing  down  the  Kentucky  River  from  Beatiyville  and  aitm, 
and  the  average  percentage  of  losses  incurred  by  the  present  system  of  navigation. 


Quantity. 

Market 
value. 

Lost 

Articles. 

Percent- 
age. 

10 
5 
9 

Quantity. 

TalM. 

Coal 

050.000biishels 

6, 000, 000  feet  B.  M. 

5,000 

•81.950  00 
50,000  00 
87,500  00 

05,000 

3,000.000 

1,100 

18. 1» 

8aw4ojEs 

BaOroHties 

"^S 

Total  valne 1 - 

008,750  00 

SS^CS 

A  A  2. 
IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKT. 

During  the  past  year  operations  have  been  continued  upon  the  im- 
provement of  the  Tug  and  Louisa  forks.  The  work  of  improving  nav- 
igation through  the  Houghs  of  Tug,  96  miles  above  Louisa,  Ky.,  com- 
menced last  year,  was  completed  by  the  removal  of  rocks  and  the 
construction  of  chutes,  15  to  20  feet  wide,  over  seven  shoals.  Between 
the  foot  of  the  Boughs  and  the  junction  with  the  Louisa  Fork  various 
rocks  were  removed  and  chutes  constructed.  The  improvement  of  the 
Louisa  Fork  was  extended  to  100  miles  above  Louisa,  and  15  miles 
above  the  head  of  steamboat  navigation  at  Piketon,  Ky.  Over  this 
distance  snags,  stumps,  and  rocks  were  removed  and  chutes  built  acroos 
shoals.  Some  work  that  was  necessary  was  also  done  on  the  main  river 
below  Louisa.  An  examination  was  also  made  of  the  Louisa  Fork  from 
Piketon,  Ky.,  to  Grundy  Court-House,  Va.,  a  distance  of  52  miles,  with 
an  estimate  of  the  cost  of  rendering  it  navigable  for  light-draught  freight 
boats  and  rafts  at  an  average  stage  of  water.  This  is  stated  to  be  $2(N> 
per  mile,  or  $10,440  for  the  entire  distance.  In  the  absence  of  any  sta- 
tistics as  to  the  commerce  of  this  locality  seeking  an  outlet,  it  is  impoo- 
Bible  to  make  a  statement  of  the  importance  of  this  work.  For  the  de- 
tails of  the  work  done  I  refer  to  the  report  of  Mr.  E.  A.  Chase,  assistant 
engineer,  in  local  charge,  herewith  inclosed. 
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The  following  is  a  summary  of  what  has  been  accomplished  upon  these 
streams  since  work  had  been  commenced : 

By  the  removal  of  obstructions  and  the  formation  of  chates  a  ea 
channri  has  been  formed,  which,  at  an  ordinary  stage  of  water,  is  50  feet 
wide  and  about  2  feet  deep.  This  extends  from  Louisa,  Ky.,  up  the 
Lioaisa  Fork  a  distance  of  100  miles,  and  15  miles  above  Piketon,  Ky., 
the  head  of  steamboat  navigation.  A  similar  channel  has  been  tbrmed 
in  the  Tug  Fork  for  a  distance  of  108  miles. 

The  character  of  the  work  done,  and  that  of  the  country  through  which 
this  river  and  its  forks  pass,  is  such  that  the  improvement  made  cannot 
be  of  a  permanent  nature.  The  banks  are  sandy,  full  of  rocks,  and  the 
changes  in  the  river,  caused  from  time  to  time  by  freshets  and  sudden 
rises,  are  constantly  devdoping  new  obstacles  to  navigation.  Trees  are 
washed  from  the  banks,  forming  new  snags,  and  rocks  are  rolled  into 
the  channel.  The  chutes  formed  across  tne  shoals  also  constantly 
need  attention  to  prevent  them  from  being  filled  up  by  the  large  amount 
of  sand  swept  from  the  banks.  These  conditions  show  the  necessity  of 
yearly  appropriations  for  these  rivers,  if  the  present  improved  channels 
are  to  be  kept  open.  Now  that  they  are  fairly  established,  the  amount 
required  to  maintain  them  will  not  be  large.  The  $5,000  provided  for 
the  improvement  of  the  Tug  Fork  by  the  act  of  Congress  of  August  2, 
1882,  was  expended  during  the  past  year's  operations.  A  small  balance 
remains  of  the  $5,000  appropriated  for  the  improvement  of  the  Louisa 
Fork,  and  a  party  is  at  present  in  the  field  clearing  the  stream  of  a  few 
obstructions  near  Piketon,  Ky.,  which  have  recently  developed. 

An  appropriation  of  $5,000  is  recommended  for  this  river  and  its 
forks,  for  the  next  fiscal  year,  to  be  applied  upon  the  main  river  or  upon 
either  or  both  of  its  forks  as  the  interests  of  commerce  may  demand. 
This  amount  will  enable  the  present  channel  to  be  maintained  and  make 
some  repairs  that  are  needed  to  the  chutes  on  the  forks  which  were  con* 
structed  by  the  State  of  Kentucky  some  years  ago. 

The  plan  and  specifications  for  the  lock  to  be  constructed  at  Louisa, 
Ky.,  having  been  completed,  bids  were  invited  September  25, 1882,  for 
the  delivery  of  the  stone  necessary  for  its  construction.  As  they  all 
greatly  exceeded  the  original  estimate  for  the  cost  of  this  work  they 
were  rejected.  New  bids  were  received  on  June  20, 1883,  after  the  speci- 
fications had  been  modified  somewhat.  The  lowest  one,  that  of  David 
B.  Shipley,  of  Cincinnati,  Ohio,  being  considered  reasonable  was  ac- 
cepted. The  original  estimate  for  this  lock  and  dam  was  $110,000. 
Later  data  obtained  by  making  borings  from  changes  that  have  taken 
place  in  the  river  banks  and  bed  and  the  advance  of  the  price  of  labor 
increases  this  estimates  to  $213,237,395  as  follows : 

E8TIMATK  OF  COST  OF  LOCK. 

11,«28 cubic  yards  of  stone |69,541  75 

Labor  and  materials  required  for  laying  same 44,912  00 

2  upper  and  2  lower  gates ^ 6,000  00 

4  wickets 700  00 

Goifer-dam 10,945  00 

7,750  cubic  yards  sand  from  interior  of  coffer,  at  25  cents 1, 937  50 

2,160  cubic  yards  rock  excavation  for  lock  walls,  at  $2 4, 320  00 

House  for  lock-keeper   1,800  00 

Adjustable  dam  at  head  of  lock 306  00 

140,462  25 
Engineering  and  contingencies,  10  per  cent 14, 046  22 

154,508  47 
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B8TIMATB  FOR  TIMBER  DAM. 

177  onbic  feet  lamber  12  by  12",  at  25  cents  per  cubic  foot $44  2S 

Cross  stringers,  per  running  foot  of  dam,  1,800  linear  feet 1  44 

20  cubic  yards  riprap  filling,  at  $1 20  00 

Drift-bolts  and  spikes 10  flO 

Piles  and  drivinfc,  per  running  foot  of  dam  (1,200  piles) 14  00 

Labor,  per  running  foot  of  dam 20  00 

Total,  per  running  foot 109  6& 

Cost  of  300  running  feet  of  dam 32,907  ft) 

Engineering  and  contingencies,  10  per  cent 3,290  7^ 

36,197  70 

COST  OF  MASOITRT  ABUTMRNT. 

1,633  cubic  yards  coursed  rubble,  at  $8.50  per  cubic  ^[ard $13, 880  0^ 

7,079  feet,  B.  M.,  flooring,  at  $30  per  M  (laid) 212  94 

14,310  feet.  B.  M.,  caps  and  stringers,  at  $30  per  M 429  91 

156  piles,  oriven,  at  $3.50  per  pile 546  01 

9,333  cubic  yards  earth  excavation,  at  25  cents  per  cubic  yard 2, 333  30 

210  running  feet  sheet  piling,  at  $3.50  per  foot  (driven) 735  Ot 

666  square  yards  paving  bank,  at  $2.16  per  square  yard 1,438  56 

19,575lo 
Engineering  and  contingencies 1,967  51 

21,532  61 

TOTAI.  COST  OF  LOCK  AND  DAM. 

Lock $154,608  47 

Dam 36,197  70 

Abutment 21,532  64 

Site 996  5ft 

213,237  39 

The  operations  of  the  coming  season  will  consist  of  the  removal  of 
sneh  obstractions  to  navigation  as  may  be  found  in  the  Looisa  Fork  of 
the  river,  which  have  been  caused  by  the  late  freshets,  and  the  com- 
mencement of  the  construction  of  the  lock  at  Louisa,  Ky. 

The  following  amounts  have  been  appropriated  since  these  improve- 
ments have  been  commenced: 

By  act  of  Congress  June  18,  1878 $12,000 

By  act  of  Congress  March  3, 1879 12,000 

By  act  of  Congress  June  14,  1880 55,000 

By  act  of  Congress  March  3,  1881 50,000 

By  act  of  Congress  August  2,  1882 25,000 

154,000 

In  the  acts  appropriating  the  above  amounts  $43,000  was  designated 
by  Gongress  for  the  removal  of  obstructions  to  navigation  in  the  river 
and  its  tributaries,  and  $42,027.33  has  been  expended  for  this  purpose* 
The  remaining  $101,000,  appropriated,  was  for  the  construction  of  a 
lock  and  dam  at  Louisa,  Ey.  Total  amount  exi>ended  to  June  30, 1883, 
including  outstanding  liabilities  is  $52,435.28. 

Money  statement 

July  1, 1882,  amount arailable 989,204  1» 

Amount  appropriated  by  act  passed  August  2,  1882 25,000  00 

114,204  13 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusire  of 

outstanding  liabilities  July  1,  1882 $12,538  90 

July  1,  1883,  outstanding  liabilities 100  50 

12,639  4(^ 

July  1,1883,  amount  available 101,564  72 

Amount  (estimated)  required  for  completion  of  existing  project 112, 645  31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     80, 000  09 
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u4.hstraet  of  proposaU  for  stone  received  by  Maj.  James   W,  Cuylefj  at  Cincinnati,  Ohio, 

September  iib,  1882. 


Bidders. 


Cut  stone. 

{  S,847  cubic    2,958  cabic 

1,856  cubic    1.729  cubic,    J^l^        iJ*jf' 
;      yards      1      yards  squared        backing 

face.  face. 


I  Per  eu.  yd, 

PatriokHart i         $13  00 

Jonea.  Peters  &  Scully !  12  00 

Indiana   Oolite   Limestone  i  17  00 

Company. 
Thomlinson  &  Reed >  16  90 


Per  eu.  yd. 

$10  00 

11  00 

15  11 

16  20 


843  cnbio 
yards 
special 
stones. 


•^SSregate. 


Ahairact  of  proposals  for  stone  refieived  by  Capt  James  C.  Post,  at  Cinoinnatif  Ohio.  June 

20,  1883. 


Bidders. 


I>aTid  B.  Shipley... 
McMahon  &  JLaxd. . 
John  D.  Sbipman .. 
Hoag_&  Petltdidier 

P.&Hart 

H.&Hopkin4 

Thomas  Rogers  — 


Cat  stone. 


1,566  cnbio 

yards 

dressed 

fisoe. 


1,729  onbio 
yards 
quarry 
face. 


Per  cu.  yd. 

$7  50  I 

8  50 

9  00 
9  75  I 

11  00  I 

12  00 
15  00  I 


Pereu.yd. 

$6  50 

7  50 

7  50 

8  70 

9  00 

10  00 

11  25 


4.149  oubio 
yards 
squared 
stone. 


Pereu.yd, 

$5  50 

5  50 

5  50 

5  90 

6  00 
900 
8  75 


2,968  cubic 

848  onbio 

yards 

yards 

backing 

special 

stone. 

stone. 

Per  eu.  yd. 

Pereu.yA 

$4  00 

$14  25 

425 

13  50 

400 

14  90 

465 

12  00 

3  50 

14  00 

8  00 

15  00 

7  60 

22  50 

Aggregato.. 


$69, 641  76 
72, 932  75 
73, 394  00 
78, 528  05 
79, 676  50* 
109, 554  00 
120, 192  60* 


report  of  mr.  edwin  a.  chase^  assistant  engineer. 

United  States  Enconeer  Office, 

Cinoinnatiy  Ohio,  June  28, 1883. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  Big^ 
Sandy  Biyer,  West  Virginia  and  Kentucky,  daring  the  months  of  Au^ast;  Septem- 
ber, October,  Noyember,  and  a  part  of  December,  1882,  at  that  time  under  the  direc- 
tion of  M^j.  James  W.  Cuyler,  United  States  Corps  of  Engineers. 

The  character  of  the  work  and  general  plan  of  operations  were  the  same  as  had 
been  projected  and  carried  on  in  past  seasons  on  the  upper  Big  Sandy  River. 

Two  working  parties  were  organized  ^one  for  each  fork)  and  funushed  with  push- 
boats,  tents,  proYisions.  blasting  material,  and  all  necessary  tools  to  perform  the  re- 
quired work,  namely,  the  remoyal  of  all  obstructions,  rocks,  snags,  fallen  trees^  and 
stumps  from  the  natural  channel  and  sharp  bends  of  the  riyer^  to  improye  the  snoalfr 
by  constructing  chutes  and  raft-channels,  so  as  to  extend  steamboat  and  push-boat 
nayigation  as  far  up  the  riyer  as  nossible,  and  to  aid  the  yast  timber  interest  of  thia 
TaUey  in  drifting  timber  rafts  safely  to  the  mouth  ot  the  Big  Sandy  Riyer. 

The  experience  of  past  low-water  seasons  had  shown  the  advantage  of  gaining 
the  headwaters  of  both  forks  as  early  as  possible  and  working  down-stream. 

From  Auffust  20  to  September  1  the  time  was  consumed  at  Louisa,  Ky.,.  in  repaiip- 
ing  and  fitting  up  the  boats  for  the  season's  work. 

TUO  FORK. 

September  1  the  Tug  Fork  flotilla,  of  two  push-boats^  skiff,  joe-boat,  and  canoe,, 
with  a  crew  of  twenty-five  men,  left  Louisa,  Ky.,  for  the  Roughs  of  Tug. 

Progress  was  slow,  owing  to  hieh  water  and  a  rising  river,  and  after  pushing 
against  storm  and  flood,  steep  shoals,  and  strong  currents  incident  to  this  mountain 
stream,  the  boats  reached  the  foot  of  the  Roughs  September  18, 96  miles  above  Lou- 
isa, Ky. 

I  did  not  deem  it  advisable  to  send  the  large  boats  into  the  Roughs,  on  account 
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of  the  wear  and  tear  they  woald  receive  in  climbine  over  the  noimproTed  ahoak ; 
so  a  camp  was  pitched  on  Ben  Island,  at  the  foot  of  the  Ron^rhs. 

The  work  of  blasting  solid  rock,  removing  bowlders,  constmctingpnsb-boat  ehiitei 
and  rafb-channels  was  commenced  where  it  left  off  at  the  close  of  the  season's  wock 
of  1881,  abont  2  miles  above  the  foot  of  the  Roughs.  Shoals  Nos.  7,  6,  5»  4,  3,  2,  and 
1  were  improved  by  constmoting  posh-boat  chutes  from  15  to  30  feet  wide,  and  ill 
large  bowlders  blasted  and  removed ;  also,  large  quantities  of  solid  rock  from  the 
sharp  bends  in  the  river,  that  imperiled  the  drifting  of  timber  rafts  and  looae  saw- 
logs. 

The  work  in  the  Roughs  dosed  October  3. 

From  the  foot  of  the  Roughs  to  the  Hatfield  Dam  (the  point  reached  working  up- 
stream from  Warfield,  Ky.,  in  1890),  about  20  miles,  had  never  been  improved  nndtt 
the  present  system,  and  a  large  amount  of  blasting  was  required  to  improve  Ubk 
stretch  of  river  for  push-boat  navigation  and  timber  drifting. 

The  following  shoals  were  improved  and  obstructions  removed  as  follows : 

Ben  Creek  Snoal,  by  constructing  a  push- boat  chute  from  the  north  end  of  mill- 
dam  to  tbe  foot  of  the  shoal. 

The  ''Alum  Rock,"  on  the  Kentucky  side,  was  entirely  removed :  Alum  Shoal^  bj 
dredging  a  chute  and  building  a  rafb-channel ;  Slick  Rock  Shoal,  by  blastin|f  a  pvsh- 
boat  chute  in  the  solid  bed  rock,  549  feet  long  9  feet  wide  and  1  foot  deep ;  Bnilaad 
Hard  Fortune  shoals,  by  constructing  chutes  and  removing  large  bowlders  from  tlis 
natural  raft-channel.  Blasted  and  removed  the  "  Grant  lEfocks^  from  the  Kentucky 
side,  and  improved  the  Qrant  Shoal,  by  build  inga  push- boat  chute  1,437  feet  long. 
Long,  Blankenship,  Knox,  Beach,  Mounts,  and  Hatfield  shoals  were  improved  1^ 
constructing  chutes  and  rafb-<Aiannels,  and  removing  large  rocks  from  the  bendi  a 
the  river. 

At  Hatfield  Bar  a  new  straight  chute  was  cut  through  the  navel  bar,  and  the 
natural  low- water  chute  stopped  by  building  a  riprap  wing-dam  2  feet  high. 

The  work  down-stream  from  this  point  consisted  mainly  in  deepenmg^  widening, 
and  straightening  the  old  push-boat  chutes,  repairing  and  rebuilding  nprap  wing- 
dams,  and  removing  snags  and  fallen  trees  from  the  steamboat  channel. 

The  party  worked  on  down  the  Tug  Fork  to  its  confluence  with  the  Louisa  Foik, 
where  the  season's  work  closed,  and  the  boats  arrived  at  Louisa,  Ky.,  December  % 
and  the  crew  was  discharged. 

LOUISA  FORK. 

The  Louisa  Fork  party  of  fifteen  men  left  Louisa,  Ky.,  August  28^  with  two  push- 
boats,  and  reached  the  forks  of  the  Louisa  Fork  (98  miles  above  Louisa)  upon  Sep- 
tember 6. 

The  water  being  too  high  to  improve  the  shoals,  tbe  party  worked  up-stream  for  3 
miles,  removing  snags  and  blasting  rock  in  the  sharp  bends  of  the  river ;  returning 
down-stream,  a  large  rock,  on  the  right  bank  opposite  the  mouth  of  Russell  Fork  was 
blasted  and  removed,  and  all  snags  and  fallen  trees  removed  from  the  mouth  of  Ros- 
BoU  Fork.  Also  removed  one  of  the  old  bridj^e  piers  at  this  point  that  obstructed 
timber  rafts,  blasted  rock,  and  cut  off  the  point  at  the  *'  Tumhole,"  thus  destroying 
the  swirl  below  ;  improved  the  Turnhole  Snoal  ford  by  removing  rock,  and  woikaS 
on  down-stream,  snsk^gins;  and  blasting  rock  in  the  sharp  bends,  to  Piketon,  Ky. 
(86.5  milen  above  Louisa,  Ky.),  the  head  of  steamboat  navigation. 

From  PiketoB  down-stream,  snags,  stumps,  fallen  trees,  and  rock  were  removed 
at  or  near  the  following  localities:  Long  Shoal,  mouth  Toilets  Creek,  Stone  Coal 
Creek,  Grimes  Shoal,  Lanesville  Post-Offlce,  72  miles  above  Louisa;  Jack  Strattow 
and  Prater  shoals ;  Hawes  Ford  and  Shoal ;  mouth  Albert  Creek  to  Moody  Geoige 
Shoal ;  mouth  of  John's  Creek  to  Little  Paint  Creek,  Conly  Shoal ;  between  Hell  Gste 
Shoal  and  Paint  Creek,  36  miles  above  Louisa;  Greasy  Shoal,  month  Greasy  Creek, 
Big  White  House,  Chestnut,  Lost  Creek,  Bumble  Bee  and  Greaves  shoals,  Peack 
Orchard,  17  miles  above  Louisa. 

At  George's  Creek,  14  miles  above  Louisa,  a  large  drift  pile  and  seven  large  &Ues 
trees  were  removed,  so  that  the  river  might  resume  its  natural  channel.  Snags  wen 
also  removed  from  the  mouth  of  Twin  Brothers  Creek,  Contrary  Shoal,  Twin  Brother 
Shoal,  and  Five-Mile  Shoal.  This  completed  the  work  on  the  Louisa  Fork,  and  tbe 
boats  and  crew  arrived  at  Louisa,  Ky.,  November  4. 

IfAIN  RIVER. 

Having  asked  for  and  received  authority  to  work  a  party  on  the  Bij^  Sandy  River, 
from  Louisa,  Ky.,  to  the  month  of  the  river,  26  miles,  I  sent  the  Louisa  Fork  party 
on  down  the  main  river  removing  snag^,  stumps,  and  rocks. 

The  '*  Jonah  Hatton  Rock,''  12  miles  below  Louisa,  has  been  a  serious  obstmcUos 
to  steamboats  and  rafts,  and  this  rock  was  blasted  and  all  removed  down  to  eztreae 
low-water  mark. 
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SnaKS  and  sturnpa  were  removed  from  the  mouth  of  Bear  Creek,  Ruah  Creek^  Vir- 
j^ina  Whites  Creek,  and  Inst  above  Savage  Branch; 

Stumps  were  removed  from  both  banks  of  the  river  from  England  Hill  to  the  mouth 
of  Big  Sandy  River,  to  facilitate  the  landing  of  timber  rafts. 

This  completed  the  season's  work  on  the  main  river,  and  on  November  90  the  boats 
wrere  towed  back  to  Louisa,  Ky.,  and  the  crew  discharged. 

The  results  of  the  season's  work  on  the  Big  Sandy  River  and  its  tributaries  may  be 
aummed  up  as  follows :  Free  and  unobstructed  navigation  for  steamboats  as  far  up 
the  Tug  and  Louisa  forks  as  their  limited  steam-power  will  carry  a  paying  load  of 
freight  or  passengers. 

Well  defined  push-boat  chutes  up  the  Tug  Fork,  that  will  enable  supplies  to  be 
boated  up  to  the  extreme  headwaters,  118  miles  above  Louisa,  Ky.,  and  the  safe 
drifting  of  timber  rafts,  loose  saw-logs,  and  staves  from  the  headwaters  of  both  forks 
to  the  Ohio  River. 

The  following  table  shows  in  detail  the  amount  of  work  done  during  the  season  of 
1682  on  the  Big  Sandy  River,  West  Virginia  and  Kentucky : 


Locatioii  uf  work. ' 


Tag  Fork  

Loaiita  Fork . . 
Big  Saudy 


Siukgs 
removed. 

1 

Average 
length. 

Ayeraee 
bait  cir- 
cum- 
ference. 

Feet. 
6.8 
fl.1 
&3 

Fallen 
trees  re- 
moved. 

Average  - 

Averitfe    bnttcir-  1  Stumps 

length.        cum-      removed. 

1  ference.  . 

ShoaU 

im- 
provtMl. 

1 

1      Xo. 

M 

Feet 

27  7 

Xo. 
2 
20 

Feet 
43 
51 

Feet 
8.0 
8.6 

Xo. 

Xo, 
49 

817            35!  7 

182 

77            41. 3 

15 

1      "* 

36.7 

«.3 

22 

50.2 

8.5 

m 

49 

Location  of  work. 


Tag  Fork 

l.ouifia  Fork 
Big  Sandy... 


structed.  1,^-0^ 


Xo. 


36 


No. 


41 


36 


41 


ISolidrock 

blasted 
I      and 
removed. 


Ou.ydt, 

5,499.2 

191.5 

300.0 


li.990.7 


Loose  J^SL  Distance  Distance  „  ,,  ^„^ 
«>«k  re-  !  T,S!?~  '  worked  traveled  ^f"  !?' 
moved.   I  ^^^  I     over,      by  boats.     P^^^'^**- 


Du.ydt. 
2,426.9 


2, 426. 9 


Xo. 


63 

22  { 


MiU$.         MiUe.     ,      Xo. 

I  196  ' 


101 
26  1 


202 
62! 


171 


226  I 


I 


450  j 


Exports,  Big  Sandy  Eiver,  from  July  1,  1882,  to  July  1,  1H83 
Articles. 


I 


Quantity.      Weight,    j    Valu*^. 


FBODl'CE. 

Apples: 

l>ritd l^W- 

(  Jieen barrels. 

Butter boxes. 

Beeswax do .  - . 

Beans bags. 

Com do... 

Kg^s  cases. 

l«Vat  her.H bags . 

Furs do... 

<riUHPDg do.  .  . 

Honey.. boxes. 

llUXifs bales. 

X.eathcr do... 

Oats bags. 

Peaches,  tli K  d do. . . 

Potatoes do... 

Rye do... 

R«>ots do... 

SorjEhnra barrels. 

Sheep-pelt.H bales. 

Tobacco hogsheads. 

Tallow barrels. 

Wheat bags . 

Wool do... 


382  : 
610  j 
404  I 
85  . 
638  I 
1, 105  i 
2,975  i 
1,148  ; 
298  I 
277  I 
170  I 
695  , 
426  I 
606 
1,870 
340 
425 
2,125 
6,800 
64 
22 
64 
12,750 
16. 745 


Pounde.    * 
38,200  i 
63.750 
12, 206 
3,400  I 
82,946  I 
110,  500  ' 
238,000  , 
110,  500  I 
14,900  I 
24,930  ; 
9,350 
12,750 
52,700  , 
35,700  I 
112,200  , 
34.000  ! 
10,200  j 
106,250  i 
3,400,000  , 
3,200  I 
22,000 
26,000  I 
1,  657,  500 
144.500 


$1,«I0 
1,  OL'i) 


9.  ::r.o 

44,  L-C' 

2,  urt 

24.  p:-') 

i.'i. . 

1  ;••;■ 

I4.jr>i> 

6."."i> 

25,  .Ml) 
137,  U'  •) 

3.  o.->» 

I,  I'-U 

r.i..--- 

61,  --  ' 


6,  325, 275 


5455— E  83- 


-99 
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Exports  J  Big  Sandy  River,  from  July  1,  1882,  to  July  1,  1883— Con  tinned. 


-Cattle    

Clii4kon« 

Ducki* 

Articles. 

LIVE  STOCK. 

number.. 

do.... 

do  ... 

Quantity. 

i 

3,570  ' 

40,800 

408 

468 

255 

3,400 

77 

1,700 

1.275 

Weight. 

Pound*. 

2,856.000 

170,000 

1.632 

5,100 

331,500 

680,000 

84,700 

255,000 

12,750 

ValntL 

8,5» 

81 

Uff^e    

do... 

1S7 

HorsoR 

do... 

20. 4M 

Hots           

do.... 

40  M 

MuWh 

do... 

7.716 

Sh«***p 

do.... 

3.40# 

Tnrkevs 

do.... 

l.€3» 

TIMIU.K. 

number.. 

do.... 

4.396.682 

167, 7« 

Afthlu^H 

<  tak  Iocs 

2, 12r» 
25,500 
62,250 
10,  200 

4,  250 

Cubic  Jtet. 

54,000 

680,000 

3,  570,  WK) 

2:>5. 000 

130,  OtO 

8,704 
96  3i* 

Toplar  lo^s 

do... 

do 

4«.& 

127.  .T» 

16  39 

M\\0<\  ]0'r« 

LIMUKR. 

do... 

4, 6»5,  000 

717  319 

Lumber  feet  B.  M    ..   .. 

5,950,000 
85,000 

119.  W9 

T^Mralx^r,  walnat,  B.  M 

! 

3  4M 

Walnut  knols 

93,  SM 

Hoop-poles    

Staven 

number.. 

do.... 

8,500 

6,800.000 

850 

851 

170  OM 

Tan-bark 

-       

cords.. 

11, 9M 

396.659 

$372»172 
187. 7M 

Total  valiiA  of  i>rodnoe 

-      ----- 

Total  ralue  of  stock 

Total  value  of  timber . . . 

717.  Stt 

Total  value  of  lumber... 

398.  C59 

1.655.919 
7«2,«9 

Total  export 

- 

Imports  as  per  estimate  . 

Total 

2,41f.»9 

A  A  3. 

IMPROVEMENT  OF  GUYANDOTTE  RIVER,  WEST  VIRGINIA. 

The  operations  of  the  past  year  have  been  conducted  with  a  view  of 
extending  and  completing  the  improvements  heretofore  made.  This 
consisted  in  removing  snags,  rocks,  and  shoals,  so  as  to  open  a  clear 
channel  for  push-boat  and  raft  navigation,  30  feet  wide  and  18  inches 
deep  at  the  lowest  stage  of  the  water.  Work  during  the  past  year  was 
commenced  at  Justice  Bar,  28J  miles  above  Logan  Court- House,  or  110 
miles  above  the  month  of  the  river,  and  extended  up-stream  12  miles. 

The  following  localties  were  improved,  namely:  Blankinship,  Skin 
and  Leatherwood  shoals,  by  removing  solid  rock  and  bowlders  from  the 
bed  of  the  stream.  The  channel  was  improved  at  Hickory  Dam  and 
Cub  Creek  Island,  by  cutting  leaning  trees  and  removing  stumps  and 
snags  and  closing  one  channel  by  building  brush  and  rock  dams  to  con- 
centrate the  water  in  a  single  channel.    Toler's  Shoal  was  dredged  and 
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Toler's  Bar  was  cut  down  so  as  not  to  obstruct  the  passage  of  the  timber 
rafts.  At  Zac  Shoal,  rocks  and  bowlders  were  removed  and  trees  were 
cut  along  both  banks  of  the  river. 

The  work  at  several  shoals  below  Logan  Court- House  that  had  been 
partly  improved  was  completed. 

The  following  is  a  summary  of  the  work  done : 

Solid  rock  blasted  and  removed cubic  yards..      600 

Loose  rock  and  bowlders do 100 

Stamps  destroyed number..       100 

Leaning  trees  cut do 22 

Brush  and  rock  dams  built linear  feet..  1,030 

To  obtain  the  full  benefit  of  the  improvements  made  it  will  be  neces- 
sary to  remove  the  two  private  mill-dams  known  as  Peck's  and  Eogers's, 
the  former  74J  miles  and  the  latter  13  miles  from  the  mouth  of  the  river. 
These  are  not  only  serious  obstructions,  but  a  source  of  danger  to  the 
navigation  of  the  river.  It  is  recommended  that  Congress  authorize 
the  Secretary  of  War  to  take  such  steps  as  are  required  for  their  re- 
moval, and  provide  for  the  payment  of  all  the  necessary  expenses, 
including  their  purchase,  if  that  cannot  be  avoided.  It  is  possible  that 
a  chute  of  suitable  size  placed  in  these  dams  would  fully  meet  all  the 
requirements  at  the  present  time.  As  they  are  supposed  to  be  private 
property,  it  is  not  unlikely  that  this  would  be  quite  as  expensive  as  their 
complete  removal,  while  it  would  be  much  less  satisfactory.  They  are 
very  old,  leak  badly,  and  cannot  be  of  much  value. 

An  appropriation  of  $5,000  would  probably  besuflficient  to  remove  all 
the  obstructions. 

It  is  proposed  during  the  present  year  to  make  additional  improve- 
ments now  needed  between  Logan  Gourt-House  and  Bogers's  Mill-dam, 
especially  at  Musk  Eat  and  Little  Ugly  shoals,  and  remove  the  snags, 
trees,  and  bowlders  which  have  been  brought  into  the  river  by  the  re- 
cent freshets. 

Since  this  improvement  has  been  commenced  the  following  appro- 
priations have  been  made : 

Byactof  Congress  June  18,  1878 |2,000 

By  act  of  Congress  March  3.  1879 1,000 

By  act  of  Congress  June  14,  1880 2,000 

By  act  of  Congress  March  3,  1881 3,500 

By  act  of  Congress  Augusts,  1882 2,000 

Total , 10,500 

Total  amount  expended  to  June  30, 1883,  $9,081.12. 

Mimey  statement. 

July  1,  1882,  amount  available $846  36 

Amount  appropriated  by  act  passed  August  2,  1882 2,000  00 

2,846  36 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabihties  July  1,  1882 1,427  48 

July  1, 1883,  amount  available 1,418  88 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .      5, 000  00 
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CcmmeroUa  BiaiUUet  fwrfiieal  year  1882  amd  1663. 


Ko. 


Aitiol«a. 


Quantity. 


700 
S50 

loo 


PopUrrafta cubic  feet.. 

Oak  rafts linear  feet.. 

'  Walnat  rafts onbic  feet.. 

White-oak  staves number.. 

I  Tan-bark cords.. 

I  Wool pounds.. 

I  Feathers do.... 

I  Ginseng,  dried do — 

Lumber,  sawed feet.. 

Wheat bushels.. 

Com do — 

Rye do 

Oat* do.... 

Potatoes do.... 

Apples barrels.. 

Tobacoo  pounds. . 

Butter,  e|(ga,  and  other  produce 


1, 750, 000 

400,000 

150,000 

7,000,000 

2,000 

16,000 

5.000 

20,000 

200.000  i 

6,000 

20,000 

2,000 

10,000 

2,000  I 

1,000 

40,000  I 


Price. 


Talae. 


12  cento  per  foot '  $£10.  M^^ 

25  cento  per  foot 100,  Ota 

50  centa  per  foot 75^006 

$15perM '  lOfi^OOS 

$15perooid 30.it» 

40  cento  per  pound 6^  MB 

40  cento  per  pound ,  S,Mi 

$1.60  per  pound W.OM 

llSperM. I  3,«M 

$1  per  bushel     |  COW 

SO  cents  per  bushel \  10,100 

50  cento  per  bushel 1,00« 

40  cento  per  bushel 4«Mi 

$1  per  bushel 2,Ma 

l.aoperbarrel 1,3» 

10  cento  per  pound 4|f3o 

1S,0M 


■I 


Exports  . 
Imports.. 

Total  ... 


373.1 


979,3 


A  A  4. 

IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINL4. 

During  the  past  year  operations  on  this  river  have  been  confined  to 
receiving  the  dimension  stone  and  rubble  under  the  contract  of  April 
17, 1882,  with  Thomas  B.  Townsend  for  the  lock  to  be  constructed  above 
Burning  Springs.    A  portion  of  this  stone  has  also  been  dressed. 

The  contractor  finding  that  he  would  be  unable  to  complete  his  con- 
tract at  the  date  designated  by  its  t^rms,  applied  to  have  the  time  ex- 
tended from  September  30, 1882,  to  September  1, 1883.  This  was  grante<l 
upon  recommendation  to  the  Chief  of  Engineers. 

From  December  1  until  the  following  May  no  stone  was  received  or 
stone-cutting  done  on  account  of  the  cold  weather  and  high  water. 

The  following  amounts  were  received  during  the  year:  968.3  cubic 
yards  dimension  stone,  and  534.7  cubic  yards  rubble  stone. 

The  estimates  for  this  lock  and  dam  heretofore  made  places  its  cost 
at  $101,000.  This  is  much  too  small  in  view  of  the  advance  in  the  price 
of  both  labor  and  materials.  A  careful  revision  based  upon  the  latest 
information  obtained  has  been  made,  and  is  given  in  detail,  as  follows: 

ESTIMATE  FOR  LOCK. 

1,890  cubic  yards  concrete,  at  $6  per  cubic  yard |11,340  W 

7,007  cubic  yards  foandation  excavation,  at  35  cents  per  cubic  yard 2, 452  45 

1,963  cubic  yards  earth  excavation,  at  25  cents  per  cubic  yard 491  25 

1,720  cubic  yards  foundation  masonry,  at  $11  per  cubic  yard Id,  920  00 

4,507  cubic  yards  quarry  face  masonry,  at  $9.50  per  cubic  yard 42^816  50 

294  cubic  yards  cut  stone,  at  $14.25  per  cubic  yard 4, 189  0(< 

Four  valves  and  fixtures,  at  $150  each 600  00 

Four  gates  and  anchorages,  at  $1,000  each.... 4,000  00 

84.809  21) 
Engineering  and  contingencies ^ 8,48(J  92 

93,290  12 
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ESTIMATE  FOR  TIMBER  DAM. 

Per  running  foot. 

218  cubic  feet  lumber  and  sheeting,  at  25  oente  per  cubic  foot $54  50 

18  cubic  yards  riprap  filling,  at  $1  per  cubic  yard 18  (K^ 

Drift-bolts  and  spikes 8  00 

L.«bor 18  00 

Cost  per  running  foot 98  50 

Coat  of234  feet  dam,  at  |98.50  per  rnnning  foot 23,049  00 

Engineering  and  contingencies 2,304  90 

25,353  90 

COFFER-DAM. 

^,366  feet,  B.  M.,  forsheeting,  piling,  wales,  clamps,  d&c,  at  25  cents  per  ft.  $2,459  14 

8, 1 12  linear  feet  crib-timber  and  piles,  15  cents  per  foot 1, 217  80 

2y497  pounds  bolts,  spikes,  d&c,  4  cents  per  pound 99  88 

10,844  cubic  yards  earth  excavation,  at  25  cents  per  cubic  yard 2, 711  00 

6.487  82 
Engineering  and  contingencies 648  78 

7,136  60 

COST  OF  MASONRY  ABUTMENT. 

760  cubic  yards  coursed  rubble,  at  $8.50  per  cubic  yard |6,460  00 

705  cubic  yards  earth  excavation,  at  25  cents  per  cubic  yard 176  50 

204  square  yards  paving  bank,  $2.16  per  square  yard 440  64 

133  cubic  yards  rock  excavation,  $2  per  cubic  yard 266  00 

7,343  14 
Engineering  and  contingencies 734  31 

8.077  45 
TOTAL  COST  OF  LOCK  AND  DAM. 

Maaonrylock $93,290  12 

Timber  dam 25,:}53  90 

Cofter-dam  for  lock 7,136  60 

Maaonry  abutment 8,077  45 

Lock-keeper's  house 1,200  00 

Site  for  lock  and  dam 614  40 

135,672  47 

By  act  of  Congreas  passed  August  2,  1882,  $31,000  was  appropriated 
for  this  work,  with  the  proviso — 

That  no  part  of  this  amount  shall  be  expended  until  the  Litil?  Kanawha  Improve- 
ment Company  shall  have  tiled  with  the  Secretary  of  War,  to  be  approved  by  him,  its 
agreement  not  to  charge  in  any  manner  any  tolls  on  the  Little  Kanawha  River. 

Correspondence  has  been  had  with  this  compan^^  bat  they  have  failed 
to  comply  with  this  condition,  and  there  seems  to  be  very  little  proba- 
bility that  they  will  do  so.  This  money  is,  therefore,  not  available  for 
this 'work,  and  is  not  likely  to  be  without  further  action  of  Congress. 

It  is  proposed  during  the  present  year  to  complete  the  contract  for 
receiving  the  stone  in  the  rough  for  this  lock.  The  cutting  of  the  stone 
will  also  be  completed.  If  an  additional  appropriation  is  made,  or  the 
appropriation  of  last  year  is  made  available,  it  is  then  proposed  to  com- 
ments the  construction  of  the  lock. 

For  the  maintenance  of  the  channels  by  removing  obstructions,  and 
the  repairs  of  the  works  of  improvement  already  made  in  the  upper 
portion  of  the  river,  an  appropriation  of  $2,000  is  recommended. 
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Since  the  works  of  improvement  have  been  commenced,  the  following 
amonnts  have  been  appropriated  to  date : 

By  act  of  Congress  August  17,  1876 $7,30'.* 

By  act  of  Congress  Jane  18,  1H78 l*i,0O.» 

By  act  of  Congress  March  3,  1879 1^0(k» 

By  act  of  Congress  June  14,  18>«) 15,(M 

By  act  of  Congress  March  3,  1881 40,OCv 

By  act  of  Congress  August  2,  18d2 31.0V» 

Total V29,:»' 

Of  this  amount  $43,300  was  for  the  improvement  of  the  river  for 
open  river  navigation,  by  the  removal  of  obstructions  both  artificial 
and  natural,  all  of  which  has  been  expended.  The  remaining  $8<>,00<) 
was  for  the  construction  of  a  lock  and  dam. 

Total  expended,  outstanding  liabilities  included,  $67,032.30. 

Money  statement. 

July  1, 1882,  amount  available f45<,663  yi 

Amount  appropriated  by  act  passed  August  2,  1882 31 ,  000  (W 

79, 663  S* 
J«ly  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 |15,495  92 

July  1,  1883  outstanding  liabilities 1,899  96 

17,395^- 

July,  1,  1883,  amount  available 62,267  70 

Amount  (estimated)  required  for  completion  of  existing  project 49»  673  02 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     49, 673  02 


Commercial  Btatistica  for  fiscal  year  1882  and  1883. 

f  Tftken  from  the  books  of  the  Little  Kanawh*  NaTigation  Compuiy  from  Febmary  1,  1882,  to  Febru- 
ary 1,  1883.] 


Articles. 


QnaBtity. 


Staves niunber . . 

Packets do 

Bafts do... 

OU barrels.. 

liumber feei,B.M.. 

Coal bushels.. 

Cross- ties number.. 

Barges  empty .do.... 

Tow-boato : do.... 

IflsceUaneons 


Total. 


1,208 

4,200 

e,  280. 000 

14,000 

028,000 


1,322,000  i 


Toll  collected 
■by  Little  Ksba- 
;    wha  Naviga- 
j  tion  CompaBT. 

#497  68 
4.746  8S 
4,750  96 

714  » 
2,234  61 

121  SO 
9,714  3S 
2, 979  4* 

510  •• 

519  S7 


26.906M 


A  A  5. 

IMPROVEMENT  OF  TRADEWATER  RIVER.  KENTUCKY. 

The  act  of  Congress  of  August  2, 1882,  appropriated  $3,500  for  oon- 
tinuing  the  improvement  of  this  river.  As  a  considerable  portion  of 
the  working  season  had  been  consumed  before  this  money  was  aTaila* 
ble  and  additional  delay  would  take  place  before  a  party  properly 
equipped  could  get  into  the  field,  it  was  considered  in  the  interests  of 
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ecouomy  to  postpone  further  work  until  the  present  year.  This  plan 
received  the  approval  of  the  Chief  of  Engineers  under  date  of  August 
14,  1882.  There  was,  therefore,  no  work  done  during  the  fiscal  year 
just  ended. 

The  Tradewater  Eiveris  a  narrow,  tortuous  stream,  emptying  into  the 
Ohio  Eiver  just  below  Caseyville,  Ky.,  which  drains  a  basin  or  valley 
about  60  miles  long  and  20  miles  wide  in  the  western  part  of  the  State 
of  Kentucky. 

The  improvement  proposed  was  the  removal  of  snags,  overhanging 
trees,  bowlders  and  rock  bars.  This  has  been  done  for  a  distance  of  7 
miles  from  its  mouth,  and  a  channel  40  feet  wide  with  a  minimum 
depth  of  2.6  feet  at  low  water  has  been  formed. 

During  the  present  year  it  is  proposed  to  increase  the  size  of  this 
channel  to  70  feet  in  width,  and  3  feet  deep  at  low  water.  The  work  of 
clearing  the  river  will  also  be  continued  up-stream  as  far  as  the  amount 
appropriated  will  permit. 

The  coal  region  of  the  Tradewater  embraces  the  whole  valley,  and  a 
considerable  quantity  of  coal  of  an  excellent  quality  is  being  mined* 
The  other  productions  of  this  valley  are  tobacco,  wheat,  corn,  Irish  po- 
tat>oes,  cattle,  and  hogs,  in  quite  large  amounts.  In  the  absence  of  any 
information  it  is  impossible  to  say  to  what  degree  the  amount  of  pro- 
duction has  been  increased  by  the  improvements  made. 

The  following  amounts  have  been  appropriated  for  this  work  : 

By  act  of  Congress  of  March  3,  1881 "...      $3,000 

By  act  of  Congress  of  August  2,  1882 3,500 

Total 6,500 

Total  amount  expended  to  June  30,  1883 2,997  03 

Money  statement 

July  1, 1882,  amount  available $2  92 

Amount  appropriated  by  act  passed  August  2,  1882 3,500  00 

July  1,  1883,  amount  available , 3,502  92 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885      5, 000  00 
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IMPROVEMENT   OF  WABASH    RIVER,    INDIANA   AND   ILLINOIS,   AND  OP 
WHITE  RIVER,  INDIANA. 


REPORT  OF  MAJOR  JARED  A.  SMITH,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883,  JTITEt 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

I.  Wabash  River,  Indiana  and  Illinois.      I  2.  White  River,  Indiana. 


United  States  BNaiNEER  Office, 

Indianapolis^  Ind.^  July  28, 1883. 
General  :  I  forward  herewith  annaal  reports  for  the  river  and  har- 
bor improvements  in  my  charge  for  the  year  ending  June  30,  1883. 
Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  TI.S.A. 


B  B  I. 

improvement  of  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 
BELOW  VINCENNES. 

At  the  beginning  of  the  fiscal  year  the  available  funds  were  too  small 
in  amount  to  permit  any  work  save  the  care  of  plant. 

The  act  of  August  2,  1882,  appropriated  $40,000  for  continuing  the^ 
improvement. 

A  project  was  submitted  to  continue  the  removal  of  snags  and  the 
improvement  at  Little  Chain;  to  make  necessary  repairs  to  the  dam  at 
New  Harmony,  and  to  commence  the  reconstruction  of  the  lock  and  dam 
at  Grand  Bapids. 

It  was  August  26  before  operations  could  be  resumed,  and  if  any  fur- 
ther delays  were  caused  nothing  could  be  accomplished  until  another 
year. 

For  this  reason,  added  to  the  fact  that  the  improvements  are  such 
that  they  cannot  be  satisfactorily  done  otherwise,  all  purchases  have 
been  made  in  open  market  and  the  work  has  been  done  by  hired  labor. 
Capt.  B.  Hutcheson,  inspector,  has  had  general  supervision'of  the  work- 
ing parties,  and  has  discharged  the  duty  with  energy  and  ability. 
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GRAND  BAPIDS  LOCK  AND  DAM. 

The  excavations  and  foundations  could  not  be  judiciously  undertaken 
in  the  autumn,  and  the  work  was  therefore  deferred  until  spring^  in  the 
anticipation  that  an  additional  appropriation  would  permit  more  exteo- 
sive  operations,  so  that  the  lock  walls  might  be  brought  above  onlinan* 
stages  of  water  in  a  single  season. 

Congress  having  failed  to  make  any  appropriations  for  such  improve- 
ments in  the  next  fiscal  year,  it  seemed  better  to  defer  commencing  this 
important  improvement  and  to  finish,  if  possible,  the  one  at  Little 
Chain,  rather  than  to  add  to  the  list  of  works  which  must  of  necessity 
be  left  incomplete  for  an  indefinite  time. 

This  has  always  been  the  most  important  and  most  needed  imi>rove- 
nient  on  the  river,  and  estimates  for  the  construction  have  been  sub- 
mitted with  nearly  every  annual  report ;  it  has  been  postponed  firom 
year  to  year  partly  because  no  specific  appropriation  has  been  made 
therefor,  and  for  other  reasons  which  I  cannot  better  express  than  by 
quoting  the  following  from  my  annual  report  for  1880 : 

With  small  appropriations  the  most  important  improvements  cannot  be  judiciooaiy 
undertaken,  as  their  coat  is  largely  increased  by  being  several  years  in  progress,  and 
there  is  no  certainty  of  their  completion.  As  a  resnlt,  nnmeroos  small  improvementA 
are  made,  which,  while  they  benefit  navigation,  are  not  vital,  and  the  essential  works 
are  thus  conatantly  left  upon  the  list  to  be  done  in  the  indefinite  future,  and  the  an- 
nual eHtiuiiitos  for  their  completion  are  but  little,  if  any,  reduced  by  the  work  already 
accomplished. 

The  lock  and  dam  are  estimated  to  cost  $130,000,  and  it  is  earnestly 
recommended  that  one-half  the  amount  be  appropriated  for  that  espe- 
cial purpose  during  the  fiscal  year  ending  June  30,  1885. 

LITTLE   CHAIN. 

A  working  party,  with  such  barges  and  appliances  as  were  available, 
left  Mount  Carmel,  Illinois,  in  the  afternoon  of  August  26,  were  towed 
to  Little  Chain  and  went  into  camp. 

The  location,  unhealthy  at  all  times,  was  especially  so  during  the 
remainder  of  the  season,  and  at  one  time,  of  a  force  of  twenty-eight 
men,  fourteen  were  sick  of  malarial  fevers.  The  difficulty  attending  any 
progress  under  such  circumstances  needs  no  comment.  The  inclemency 
of  the  season  compelled  a  suspension  of  the  work  November  11,  giving 
but  little  more  than  two  months  to  the  improvement. 

The  dam  of  piles,  brush,  and  stone  built  across  the  cut-off  in  1879  was 
found  to  require  repairs,  one  of  the  banks  having  washed  away.  To 
prevent  further  injury,  the  repairs  were  made  as  soon  as  the  party  ar- 
rived at  Little  Chain.    In  this  work  there  were  used — 

FascineS)  10  feet  long  and  1  foot  diameter l,8ii^ 

Loose  brush cords..       337 

Stone cubic  yards..       304t 

The  work  of  cutting  a  channel  through  the  reef  was  resumed  in  the 
latter  part  of  September. 

Seven  hundred  and  sixty-four  and  a  half  cubic  yards  of  stone  were 
removed,  460  of  which  were  placed  in  the  dike,  and  304J  were  trans- 
ported somewhat  more  than  half  a  mile  to  use  in  repairing  dam  in 
cutoff.  A  considerable  amount  of  stone  was  blasted,  but  not  removed 
from  the  channel;  3,633  linear  feet  of  3-inch  holes  were  drilled  and  ex- 
^)loded,  and  1,101  pounds  of  dynamite  were  used. 
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Nine  thousand  nine  hundred  and  seventy-six  feet  of  boards  were  used 
in  temporary  camp  and  dam  across  channel. 

A  derrick  was  fitted  up  for  raising  the  rock,  but  most  of  the  work  had 
to  be  done  by  men  standing  in  the  water,  as  to  construct  and  maintain 
a  suitable  coffer-dam  would  cost  more  than  the  amount  allotted. 

The  entire  amount  expended  in  the  channel  and  cut-oft'  at  Little 
Chain  is  $5,300.97. 

A  party  with  the  new  dredge  was  returned  to  Little  Chain  in  the  lat- 
ter part  of  June,  but  high  water  has  thus  far  prevented  a  resumption 
of  work. 

DREDGE. 

The  amount  available  for  the  improvements  has  been  so  small  that 
the  purchase  pf  any  expensive  appliances  has  been  avoided  as  far  as 
possible,  but  it  became  evident  that  there  was  no  economy  in  this  course 
fojr  such  works  as  Little  Chain,  on  the  Wabash,  and  Kelly's  Ripple,  on 
the  White  River. 

The  necessary  machinery  for  a  boom  dreilge  has  therefore  been  pur- 
chased ;  a  good  hull  has  been  made  by  repairing  an  old  barge,  and  the 
entire  machine,  although  not  yet  housed  in,  is  in  condition  to  ^ork  as 
soon  as  the  present  high  water  subsides. 

The  dredge  is  to  be  used  on  both  the  Wabash  and  White  rivers,  and 
the  expense,  about  $10,000,  is  divided  between  the  two  improvements. 

GRAND  CHAIN. 

Some  injuries  to  the  timber  dike,  by  passing  drift,  made  a  few  repairs 
necessary  in  November.  The  timbers  torn  away  were  replaced  with 
1,342  linear  feet  of  oak  logs,  secured  by  570  pounds  of  three-quarter- 
inch  round  drift  bolts. 

The  expense  was  $371.74. 

TURKEY   ISLAND   DAM. 

A  portion  of  the  brush  and  stone  filling  of  this  work  having  been 
displaced  by  high  water  and  passing  drift,  it  was  deemed  advisable  to 
restore  it.  The  repairs  were  made  in  October.  One  hundred  and  seven 
cords  of  brush  were  cut  and  hauled  1  mile  to  the  dam,  and  192  cubic 
yards  of  stone  were  quarried,  transported  about  8  miles  upstream,, 
carted  a  short  distance,  and  placed  on  the  brush  in  the  dam. 

The  repairs  at  this  place  cost  $671.70. 

NEW  HARMONY  DAM. 

This  dam  was  first  built  in  1876,  and  upon  it  depends  the  entire  navi- 
gable channel  for  12  miles  below  New  Harmony,  besides  considerable 
benefit  for  several  miles  above  that  town. 

The  situation  is  such  that  until  the  cutoff  can  be  entirely  filled  with 
drift  the  preservation  of  the  dam  and  its  surroundings  will  require 
constant  attention. 

The  island  against  which  the  dam  abut^^  is  of  a  sandy  soil,  so  soft 
that  when  exposed  a  slight  current  washes  it  rapidly  away.  Several 
depressions  occur  in  the  island  near  the  dam,  through  which  the  water 
flows  at  high  stages,  each  year  showing  some  new  break  as  its  old  ones 
are  prevented. 
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Daring  the  spring  of  1882  the  heavy  trees  drifting  at  extreme  high 
water  tore  away  some  of  the  top  of  the  dam,  and  the  current  cat  vari- 
oas  holes  and  farrows  apon  the  adjacent  land. 

Complete  repairs  were  made  in  September,  October,  and  November. 
The  following  materials  were  used  in  the  dam  : 

I^ffs linear  feet..  7,051 

Oak  plank do 6,000 

Stone cubic  yards..  676 

Drift  bolU pounds..  1,404 

Spikes do....  300 

Earth  and  shale cubic  yards..  900 

Above  the  dam  a  crib,  30  by  25  by  15  feet,  was  placed,  to  aid  in 
catching  and  retaining  the  drift.    This  crib  contained — 

Logs linear  feet..  985 

Drift  bolts pounds..  576 

Stone cubic  yards.-  231 

In  protecting  the  island  there  were  nsed — 

Brush cords..  268 

Stone ^ cubic  yartU . .  312 

The  expense  of  the  entire  repair  was  $3,496.35. 

REMOVAL  OF  SNAGS. 

The  snag-boat  Kwasind,  with  a  small  crew,  was  used  to  tow  the 
barges  from  Mount  Garmel  to  Little  Chain,  late  in  August,  and  re- 
turned with  the  same  November  11  and  12.  In  the  interval  the  boat 
was  employed  removing  snags  between  Little  Chain  and  the  mouth 
of  the  river,  a  distance  of  26  miles;  one  hundred  and  thirty-four  snags 
were  removed,  divided  six  hundred  and  thirty-one  times,  and  deposit^. 

The  estimated  weight  of  the  heaviest  snag  was  53  tons,  and  the  aver- 
age weight  5.2  tons. 

The  greatest  length  of  a  snag  was  129  feet,  and  the  average  length  of 
all  was  over  60  feet. 

Seventy-five  overhanging  trees  were  cut  away  and  removed  to  pre- 
vent their  falling  into  the  river  and  becoming  snags.  These  were  di- 
vided by  ax  or  saw-cuts  in  three  hundred  and  seventy-eight  places. 

In  doing  the  work  the  boat  ran  592  miles. 

The  snag  boat  has  been  kept  in  good  order  during  the  year.  As  the 
lack  of  funds  prevents  its  constant  employment  the  ensuing  season,  it 
has  been  used  to  tow  the  barges  to  Little  Chain,  and  will  do  any  towing 
that  may  be  required  during  work  at  that  place. 

The  entire  expense  of  the  snag-boat  for  operating  and  maintenance 
lias  been  about  $4,500. 

EFFECT  OF  THE  IMPRdVEMBNTS. 

Between  Mount  Carmel  and  the  mouth  of  the  river,  a  distance  of  90 
miles,  the  worst  snags  have  been  removed  from  the  channel,  so  that  bat 
little  inconvenience  or  danger  to  navigating  that  part  of  the  river  now 
«omes  from  that  source. 

The  improvement  at  Grand  Chain,  although  a  benefit,  has  not  accom- 
plished all  that  was  hoped  for  it,  and  it  will  require  further  attention. 

The  various  shore  protections,  wing-dams,  and  dams  across  cnt-ofb 
have  all  accomplished  their  purpose,  to  the  great  relief  of  various  steam- 
ers engaged  in  river  traffic. 
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CONDITION  OP  THE  BIV£B. 


The  oonstautly  changiiifi^  channel  in  the  lower  portion  of  the  river  has 
caased  the  formation  of  two  extensive  bars,  which  at  extreme  low  water 
are  complete  obstructions  to  any  save  the  very  smallest  steamers. 

These  bars  may  very  easily  be  remedied  by  wing-dams,  which  will 
narrow  the  channel  and  retain  it  in  one  place.  The  expense  will  not  be 
great,  but  it  cannot  be  accurately  estimated,  as  the  extent  to  which 
work  must  be  carried  can  only  be  known  by  observing  the  effect  as  it 
progresses. 

It  is  hox)ed  that  a  channel  of  sufficient  width  may  be  completed  at  Lit- 
tle Chain  during  the  ensuing  season  to  permit  boats  to  pass,  but  it  will 
require  something  further  to  complete  the  improvement. 

The  original  estimate  was  $39,000 ;  and  at  the  end  of  the  present  sea- 
son it  is  probable  that  not  more  than  $25,000  will  have  been  expended, 
including  all  machinery. 

Until  places  where  banks  are  cutting  away  can  be  protected,  new 
snags  will  be  arriving  and  other  conditions  will  form,  though  these  will 
be  reduced  in  quantity  firom  year  to  year  as  improvements  progress. 

The  neck  of  the  peninsula  opposite  Gray  ville.  III,  is  now  in  very  seri- 
ous danger,  the  long-continued,  high  stages  of  water  in  the  past  two 
years  having  broken  the  levee  and  made  a  large  crevasse  across  the  land. 
There  is  a  pressing  necessity  for  extensive  repairs  at  this  place  to  pre- 
vent the  formation  of  a  new  channel,  which  would  not  only  cut  the  town 
and  its  extensive  business  off  from  the  river  navigation,  but  would  con- 
vert the  old  channel  into  an  unwholesome  slough. 

An  expenditure  of  $10,000  at  this  place  to  repair  damages  and  prevent 
further  injury  would  be  judicious. 

PROJECT  FOB  ENSUING  YEAE. 

It  is  proposed  to  continue  the  improvement  at  Little  Chain  so  long  as 
the  funds  will  permit,  reserving  a  sufficient  amount  to  care  for  boats  and 
other  plant,  until  Congress  shall  have  decided  upon  the  question  of  an 
appropriation  for  the  Iscal  year  ending  June  30, 1885. 

Should  no  appropriation  be  made,  all  the  property  belonging  to  the 
improvement  must  be  sold. 

ESTIMATES. 

It  is  imi)ossible  to  make  a  definite  estimate  for  the  complete  and  per- 
manent improvement  of  a  river  like  the  Wabash.  Each  particular  work 
maybe  fairly  estimated  upon,  bat  new  conditions  which  cannot  be  fore- 
seen will  arise  in  places. 

The  lock  and  dam  at  Mount  Carmel  has  been  estimated  to  cost 
$130,000,  one-half  of  which  could  be  profitably  expended  in  a  single 
year,  in  addition  to  other  improvements  for  which  an  appropriation  of 
$50,000  is  recommended. 

Money  statetnent. 

July  I,  1882,  amount  avaUable $444  11 

Amount  appropriated  by  act  passed  August  "2,  18*2 40, 000  00 

40,444  11 
July  1,  1683,  amount  expended  during  tiHcal  year,  exclusive  of 

outstanding  liabilities  J^lv  I,  1^82 ". $21,691  04 

Julv  1,  1883,  outstanding  liabilities 659  14 

22,350  IH 

July  1,  1883,  amount  available 18,093  9:? 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1885 .  115, 000  00 
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The  modifications  of  steamer  and  construction  of  a  new  pile-driTer, 
mentioned  in  last  annual  report,  were  completed  September  21.  Opera- 
tions were  at  once  commenced  by  towing  the  snag-scow  and  pile-djiver 
to  their  respective  scenes  of  operations. 

Work  was  continued  until  ^November  20,  when  the  cold  weather  com- 
pelled the  fleet  to  start  for  Mount  Carmel,  the  nearest  accessible  point 
for  safety  during  the  ¥rinter. 

Extreme  low  water  and  ice  detained  the  fleet  between  Yincenues  and 
Mount  Carmel  until  December  24,  when  it  succeeded  in  arriving  at  the 
winter  harbor  in  the  mouth  of  Patoka  Creek,  opposite  >^ount  Carmel,  Dl, 

REMOVAL  OF  8NAGS. 

The  work  was  continued  during  the  autumn  months  as  before  indi- 
cated, and  was  resumed  in  June,  1883. 

Operations  have  been  limited  to  the  section  of  river  between  Vin- 
cennes  and  Terre  Haute,  owing  to  the  diflSculty  of  proceeding  above  the 
latter  place  from  causes  explained  under  the  head  of  "bridges.*' 

Two  hundred  and  sixty-two  snags  have  been  removed  from  the  chan- 
nel, cut  in  pieces  by  six  hundred  and  three  divisions  and  deposited  in 
places  least  likely  to  permit  a  return. 

The  average  weight  of  these  snags,  estimated  by  calculation,  was 
nearly  6^  tons,  the  largest  being  53.3  tons,  and  the  longest  was  129  feet 

Besides  the  snags  seventy-two  overhanging  trees  were  likewise  re- 
moved and  cut  in  pieces  by  one  hundred  and  twenty-three  divisions. 

The  soft  pine  bottom  of  the  tow-boat  was  repeatedly  broken  imd 
punctured  by  snags,  and  it  became  necessary  to  replace  it  with  a 
stronger  bottom  before  resuming  the  work  another  season.  Good  oak 
plank  was  therefore  procured  and  the  boat  was  sent  to  the  Government 
dry  dock  of  the  Louisville  and  Portland  Canal.  April  14,  continaed 
high  water  prevented  the  use  of  the  dock  until  May  7. 

The  soft  pine  was  replaced  with  a  good  oak  bottom,  a  few  other  re- 
pairs were  made,  and  on  May  27  the  boat  was  at  Yincenues  ready  to 
resume  its  work. 

The  entire  distance  run  in  pulling  snags,  towing  barges,  and  going  to 
and  from  Louisville  has  been  2,707  miles. 

The  steamer  is  now  in  good  condition,  and  .will  require  but  slight  re- 
pairs for  several  years. 

The  expense  of  remodeling  the  boat  with  new  machinery  and  a  new 
bottom,  making  a  few  necessary  repairs  to  the  snag-scow,  towing  barges 
for  other  works,  and  removing  the  snags  and  trees  indicated,  has  been 
#12,700.75. 

PILE-DBIVEB. 

I  ^The  old  machinery  from  the  steamer  has  been  adapted  for  use  on  the 
new  pile-driver.  An  old  barge  was  fitted  up  for  a  hull,  and  with  quar- 
ters for  the  working  party  (the  work  being  distant  from  any  towns). 
The  machine  forms  a  valuable  and  necessary  addition  to  the  working 
plant. 
Its  entire  expense  was  $1,315.22. 

DAM  AT  EIGHT-MILE  ISLAND. 

This  island,  so  called  from  its  being  8  miles  below  the  highway  bridge 
at  Terre  Haute,  divides  the  river  into  two  channels.  A  dam  acroas 
the  smaller  channel,  of  sufficient  height  to  cause  all  the  water  at  low 
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stag:es  to  flow  undivided,  was  so  obvious  an  improvement  that  its  imme- 
diate coustructiou  was  decided  upon. 

A  dam  of  brush  and  stone  was  designed,  that  being  the  most  perma- 
nent andsatistlactory  for  an  inexpensive  work,  but  the  extreme  low  water 
l>revented  the  use  of  the  pile-driver  save  as  quarters  for  the  men,  and  a 
dam  of  cribs,  brush,  and  stone  was  constructed  instead. 

The  entire  length  of  dam  is  270  feet,  and  shore  protections  at  each 
end  extend  40  feet  above  and  DO  feet  below;  a  total  length  of  530  feet, 
and  12  feet  wide. 

As  the  bottom  was  soft  it  was  covered  with  layers  of  brush,  on  which 
rest  cribs  filled  with  stone. 

The  height  is  but  about  4  feet,  the  crest  being  2  feet  above  extreme 
low  water.  The  materials  were  difficult  to  procure,  especially  the  stoue, 
which  was  quarried.several  miles  below,  towed  to  a  point  above,  wheeled 
ashore  on  a  trestle-bridge,  carted  about  one-fourth  of  a  mile  to  the  ad- 
,ia«eDt  bank,  and  then  wheeled  to  its  location  in  the  dam. 

Transportation  of  other  materials  was  almost  equally  tedious. 

The  dam  was  completed  October  31,  and  comprised  the  following 
materials: 

Cords  of  bmsh  made  into  fascines 360 

Oak  logs linear  feet..  4,140 

Drift  bolts ^ 800 

Stone cnbic  yards. .      915 

The  expense  of  the  work,  exclusive  of  towing  done  by  the  steamer, 
was  $2,163.52,  about  $4.08  per  linear  foot. 

SURVEY. 

The  survey  of  the  river  was  resumed  in  the  latter  part  of  August 
and  carried  on  until  the  end  of  October,  after  which  it  was  impractica- 
ble to  coiitinue. 

I    The  field  work  has  been  carefully  extended  a  distance  of  about  47 
miles,  making  a  total  of  64^  miles  on  this  part  of  the  river. 

The  declivity  of  the  river  surface  has  been  carefully  taken  and  re- 
ferred to  permanent  bench-marks ;  at  extreme  low  water  the  average 
all  is  a  trifle  more  than  6  inches  per  mile. 

Sonndings  were  taken  across  the  river  at  intervals  of  200  feet.  The 
sonndings,  about  twenty  thousand  in  all,  were  located  by  transit  inter- 
sections. 

In  the  oflBce  all  the  work  has  been  reduced  and  plated  by  rectangular 
co-ordinates  on  a  scale  of  200  feet  to  1  inch.  The  topographical  features 
to  complete  the  maps  have  been  added  on  three-fourths  of  the  sheets. 

The  importance  of  the  maps  as  an  aid  in  studying  the  river  and  de- 
ciding what  improvements  should  be  recommended  and  how  they  should 
be  made,  is  very  great,  and  the  survey  should  be  continued  until  it 
connects  with  that  already  completed  on  the  lower  part  of  the  river. 
The  expense  of  the  field  work  during  the  season  was  $1,600.46,  abont 
$33.33  per  mile. 

WAREHOUSE,  ETC. 

It  has  been  necessary  to  repair  the  warehouses  on  the  Grovernment 
lands  at  Grand  Kapids  to  provide  a  safe  storage  for  the  various  imple- 
ments ;  and  to  prevent  theft  and  injuries  from  ice,  fire,  and  water,  watch- 
men have  been  required. 

The  employes  retained  during  the  winter  have  as  far  as  possible  been 
ooenpied  in  making  the  needed  repairs  to  tools,  machinery,  boats,  and 
buildings. 
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The  work  -  already  done  has  so  far  improved  the  chaDoel  between 
y  iiicennes  and  Terre  Haate  that  two  steamers  have  recently  been  mak- 
ing regular  trips.  One  steamer  was  wrecked  upon  a  snag  about  a  year 
ago,  but  at  present  a  clear  channel  exists  between  these  two  towns,  so 
that  steamers  may  and  do  ply  regularly  in  the  day  time.  Various  small 
bars  have  disappeared  as  a  consequence  of  removing  the  snags  which 
caused  them. 

No  examination  has  been  made  of  the  river  from  Terre  Haute  to  I^- 
fayette  as  it  is  impracticable  to  attempt  the  improvement  of  that  part 
of  the  river  so  long  as  Congress  and  the  State  of  Indiana  permit  tht 
numerous  bridges  to  remain  entirely  without  draws,  or  with  draws  .so 
badly  arranged  as  to  be  of  no  use  to  passing  boats. 

BRIDGES. 

The  bridge  for  the  public  highway  at  Terre  Haute  has  a  narrow  dniw 
located  entirely  away  from  the  low-water  channel,  so  that  at  low  starts 
of  the  river  an  extensive  sand-bar  entirely  above  water  covers  the  «iti^ 

Above  this  point  several  bridges  have  been  built  in  entire  disreganl 
of  the  rights  of  the  United  >States  in  its  navigable  waters. 

Complaints  have  been  received,  but  the  officer  in  charge  of  the  im- 
provements is  helpless  to  remove  or  reduce  .the  obstructions.  ^ 

In  March  last  one  of  three  complaints  was  forwarded  to  the  hounr 
able  Secretary  of  the  Treasury,  ahd  by  subsequent  references  reacheti 
this  office  for  report. 

As  the  letter,  report,  and  action  thereon  by  the  Department  of  Jn^~ 
tice  set  forth  the  situation  fully,  they  are  here  given : 

LK'ITKR  OF   MK.  8.  R.  SHEWMAKER   TO  tHe  II  )X.  THE   SECRETARY  OF   THE  TREASUKV. 

The  Murdook  Hotel, 
Logansporty  Ind,,  March  21,  l^X 
Dear  Sir:  I  would  respectfully  Bubmit  the  following  statement  of  facta  to  your 
notice,  and  would  be  pleased  to  have  your  opinion  upon  the  matter. 

Ou  Wabash  River,  betweeu  Terre  Hante  and  Lafayette,  there  has  been  built  several 
bridges  which  have  no  draws  and  which  are  not  only  dangerous  but  a  serious  obstruc- 
tion to  navigation.  Steamers  can  only  pass  under  them  at  very  low  stages  of  water, 
and  even  then  have  to  lower  their  chimneys,  and  are  laid  up  fully  one  half  of  the 
time  unable  to  run  on  account  of  these  artificial  obstructions,  and  thereby  causing  a 
Targe  amount  of  pi'oduce  to  be  transported  a  long  clistauee  in  wagons  to  a  market,  nt 
a  great  loss  to  the  producer  on  account  of  boats  not  beiug  able  to  reach  them. 

As  the  steamers  have  to  conform  to  all  the  rules  and  regulations  of  the  steamboat 
inspectiou  service  (and  have  to  be  idle  fully  one-half  the  time  on  account  of  thesf 
obstructions),  why  should  not  the  Government  protect  them  and  cause  the  removal  of 
Uiese  obstructions,  as  thoy  are  built  in  direct  violation  of  the  law  of  oonstrnctiug 
bridges  across  navigable  streamB  t 
Y'ours  respectfully, 

S.  R.  Shewmaker, 

Murdoch's  HottK 
The  honorable  the  Secretary  of  the  Treasury. 

report  of  major  .7ared  a.  smith,  corps  of  enqikeers. 

United  States  Engineer  Office, 

Indianapolis f  Ind.,  Ma^  4,  IS^X 

Grneral  :  I  have  to  submit  the  following  report  in  accordance  with  request  in  vonr 
indorsement  dated  April  9,  188.3,^pon  a  letter  from  the  Treasury  Department  to  the 
Hon.  Robert  T.  Lincoln,  Secretary  of  War,  dated  March  30,  1883,  inclosin|r  a  copy  of 
a  communication  from  S.  K.  Shewmaker,  of  Logansport,  Ind.,  complaining  that 
bridges  without  draws  have  been  built  on  the  Wabash  River  between  Terre  Hanto 
and  Lafayette,  Inil. 

To  procure  the  necessary  iuformation  I  directed  Mr.  O.  L.  Petitdidier,  assistant  t'n- 
gineer,  to  make  a  personal  examination.     This  was  done,  and  sketches  in  elevation 
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have  beeu  made  showing  the  essential  features  of  all  the  bridges  between  the  places 
indicated,  and  also  of  three  bridges  at  Lafayette. 

A  tracing  of  these  sketches  to  form  a  part  of  this  report  is  forwarded  by  this  mail 
in  a  separate  roll.  The  bridges  are  shown  on  the  tracing  in  the  same  order  that  they 
oocnr  on  the  river. 

There  are  ^ght  bridges  on  the  river  between  Terre  Haute  and  Lafayette,  exclusive 
of  three  at  each  of  these  places.  Of  these  eight  bridges  four  are  without  draws. 
Another  bridge  without  a  draw  is  now  in  process  of  construction  by  the  Chicago  and 
Great  Southern  Railroad  Compaoy  at  Attica,  Ind.  Still  another  bridge  without  a 
dr^w  formerly  crossed  the  river  at  the  town  of  Baltimore,  but  this  bridge  is  now  in 
ruins,  leaving  only  the  old  piers  as  obstructions  in  the  river. 

These  bridges  are  built  in  violation  of  the  laws  of  the  State  of  Indiana,  which  re- 
quire draws  in  all  bridges  across  rivers  **  navigable  by  steamboats  "  in  this  State.  The 
laws  are,  however,  loosely  drawn,  and  the  means  of  enforcing  them  are  so  obscure 
and  indefinite  as  to  make  them  of  little  or  no  value.  This  difficulty  is  increased, 
owing  to  the  fact  that  the  combined  obstructions  on  this  part  of  the  river  are  such 
that  but  few  boats  engage  in  its  navigation,  those  being  of  the  poorest  class  and 
owned  by  persons  of  small  m^ans,  while  the  bridges  are  built  by  railroad  companies, 
or  other  moneyed  interests,  which  pay  but  little  attention  to  the  protests  of  parties 
weaker  than  themselves. 

I  have  no  statistics  of  the  navigation  of  this  part  of  the  river,  but  I  undei-stand  it 
to  be  very  small  in  amount. 

In  years  past  it  was  a  common  occurrence  for  steamers  of  considerable  size  to  ascend 
the  river  as  far  as  Lafayette,  and  but  for  the  decay  of  the  lock  near  Mount  Carmel' 
and  the  subsequent  construction  of  numerous  bridges  and  fonnation  of  other  obstruc- 
tions, this  navigation  would  no  doubt  still  continue. 

Of  the  bridges  having  draws,  the  largest  has  a  span  of  but  60  feet  2  inches,  which 
is  less  than  should  be  required  to  insure  the  safe  passage  of  boats,  though  the  laws  of 
Indiaua  require  but  5  feet  greater  span  than  the  width  of  the  largest  boat  navigating 
the  portion  of  the  river  over  which  the  bridge  is  built. 

Congress  has  made  an  appropriation  for  improving  the  river  as  far  up  as  Lafayette, 
but  it  will  be  impracticable  to  make  any  improvements  above  Terre  Haute  so  long  as 
such  bridges  may  be  constructed  and  maintained  without  authority  from  or  interfer- 
ence by  the  United  States. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U.  S,  A. 

opinion  of  the  hon.  the  atforney- general. 

Department  of  Justice, 

fVashingtony  May  '22,  1883. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  12th  instant, 
vith  the  accompanying  papers  and  documents,  from  which  it  appears  that  several 
bridges  have  been  erected  on  the  Wabash  River  between  Terre  Haute  and  Lafayette, 
in  the  State  of  Indiana,  which  bridges  obstruct  the  navigation  of  the  river,  and  render 
impracticable  the  improvements  above  Terre  Haute,  for  which  Congress  has  appro- 
priated some  $30,000. 

You  apply  to  this  Department  and  request  that  the  necessary  steps  be  taken  to  pro- 
tect the  interests  of  the  Government  in  the  premises. 

'  I  have  examined  the  subject,  and  have  been  brought  to  the  conclusion  that  the 
Executive  branch  of  the  Government  can  do  nothing  effectual  to  remedy  the  evil  with- 
out the  action  of  Congress. 

The  power  to  interpose  when  navigable  waters  are  obstructed  by  bridges  or  other- 
wise is  derived  from  the  power  to  regulate  commerce  among  the  States. 

Oilman  vs.  Philadelphia,  3d  Wallace,  724. 

In  this  case  Mr.  Justice  Swayne  said: 

"Congress  may  interpose  whenever  it  shall  be  deemed  necessary,  by  general  or 
special  laws.  It  may  regulate  all  bridges  over  navigable  waters,  remove  offending 
bridges,  and  punish  those  who  shall  thereafter  erect  them." 

This  power  is  exclusive  in  Congress. 

In  the  Wheeling  Bridge  case,  13th  Howard,  564,  Mr.  Justice  McLean,  delivering  the 
opinion  of  the  oonrt,  said: 

"An  indictment  at  common  law  could  not  be  sustained  in  the  federal  courts  against 
the  bridge  as  a  nuisance,  as  no  such  procedure  has  been  authorized  by  Congress."  But  he 
adds,  "a  proceeding  on  the  gnmnd  of  a  private  and  irreparable  injury  may  be  sus- 
tained against  it,  by  an  individual  or  by  a  corporation." 

5455— E  83 100 
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A  private  party  or  a  corporation  suffering  special  damages,  which  are  continnciis 
or  irreparable,  may  proceed  by  bill  in  equity  to  abate  a  publio  nuisance. 

Mississippi  &,  Missouri  Railroad  Company  V9,  Ward,  2d  Black's  Reps.,  485. 

So  far  then  as  private  parties  are  injured  by  the  bridges  on  the  Wabash,  they  have 
the  remedy  in  their  own  nands.  But  the  Executive  authorities  of  the  United  States 
cannot  move  in  the  matter,  having  received  no  warrant  from  Congress.  In  none  of 
the  reported  cases  where  decisions  have  been  made  by  the  Supreme  Court,  which  have 
reference  to  obstructions  to  navigation  upon  navigable  waters,  does  the  Government 
appear  as  a  party.  , 

I  do  not  see  that  it  alters  the  case,  that  Congress  has  appropriated  money  for  the 
improvement  of  the  navigation  of  the  Wabash.  The  bridges  have  been  built.  There 
they  are— with  draws  and  without  draws.  Congress  has  not  interposed.  It  has  beoi 
silent  while  these  expensive  structures  have  been  thrown  across  tne  river.  Having 
exclusive  power  over  the  subject,  it  has  hitherto  declined  to  act.  But  to  enable  tii» 
Department  to  proceed  against  the  bridges  there  must  be  express  authority  from 
Congress. 

I  have,  therefore,  the  honor  to  retorn  without  action  the  original  papers  forwarded 
with  your  letter. 

Very  respectfully,  your  obedient  servant, 

Benjamin  Harris  Brewster, 

AtUtmejf'GeHerMl. 

Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 

As  the  matter  now  stands,  any  efforts  or  expenditure  to  improve  snch 
rivers  may  be  completely  overcome  by  any  individual  or  corporation 
who  chooses  to  construct  or  maintain  an  obstruction.  It  is  therefore 
urgent  that  Congress  should  limit  by  statute  the  conditions  and  restric- 
tions under  which  the  construction  and  maintenance  of  bridges  should 
be  permitted  across  the  Wabash  and  other  such  rivers  legally  and  prac- 
tically navigable. 

PROJECT  FOR  ENSUING  SEASON. 

It  is  proposed  to  expend  the  available  balance  of  the  last  appropria- 
tion in  continuing  the  removal  of  snags  during  the  summer  and  autumn^ 
in  continuing  the  survey  of  the  river,  and  platting  the  maps;  and  in 
■  caring  for  the  public  property  until  Congress,  at  its  next  session,  may 
determine  whether  it  will  be  used  in  further  improvements  or  sold  from 
lack  of  employment. 

FUTURE   REQUIREMENTS. 

Until  the  foregoing  questions  shall  have  been  finally  settled  it  will 
be  nearly  useless  to  attempt  any  improvements  above  Terre  Haute, 
Between' Viucennes  and  Terre  Haute  the  removal  of  snags  should  be 
continued. 

A  dam  is  required  in  the  cut-off  at  Horseshoe  Bend^  and  there  »« 
numerous  places  where  the  banks  should  be  protected,  and  where  the 
channel  should  be  otherwise  confined  to  secure  greater  depth  and  per- 
manence. 

For  continuing  the  improvement,  as  indicated,  $50,000  can  be  judi- 
ciously expended  in  the  fiscal  year  ending  June  30,  1885. 

Money  statement, 

July  1,  1882,  amount  available $4,023  30 

Amount  appropriated  by  act  passed  August  2, 1882 30.  OCO  00 

34,023  30 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1882 $19,058  07 

July  1, 1»83,  outstanding  liabilities 1, 144  77 

20.202  84 

July  1, 1883,  amount  available l;i,820  46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18^ .     50, 000  00 
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COMMERCIAL,  STATISTICS. 

The  commercial  statistics  for  Wabash  and  White  rivers  are  necessarily  incomplete, 
owing  to  the  failure  of  numerous  parties  to  respond  to  inquiries. 

At  hi^h  stages  of  water,  boats  from  the  Ohio  River  take  out  large  quantities  of 
grain,  live  stock,  and  other  freight,  a  statement  of  which  it  has  been  impracticable 
to  obtain. 

The  following  statement  is  of  l^oats  plying  regularly  upon  the  Wabash  and  White 
rivers:  \ 


Kame  of  boat.  Tonnage. 


Rosa  Belle  (steamer  and  barge) . 

Belfcmde  (nteamer  and  barge) . . 
Cornelia  (steamer  and  barge)  . . 


John  R.  Hugo 

Helen    Hyatt    (steamer     and 

barge). 
Lee     Howell     (steamer    and 

barge).  I 

Belle  of  Foantain !  Kot 

Stover I 

Hennan I  Not 


Name  of  owner. 


140     I  Gary  &  Blair. 


160 
00 

35.7 

90 

85 

given.. 

40 
given . . 


Tindolph  &  A(niew 
Sid.  H.  Humphrey . 

Charles  Chadwick . 


"Where  plying. 


Grayville,  Mount   Carmel,   and 

White  River. 
Vincennes  and  Terre  Hante. 
Mount  Yernon  and  Little  Wa- 
bash. 
Wabash  Switch  and  New  Har- 
I      mony. 
Elisha  Hyatt West  fork  of  White  River. 

C.  W.  Bowers I  New    Harmony,  Grayville,  and 

I      Mount  Vernon. 

Not  given I  Terre  Haute  and  Hutwonville. 

Thomas  Deputy Mount  Camiel  and  White  River. 

James  Sohee I  Terre  Haute  to  Pottsville. 


The  following  shipments  by  steamers  plying  regularly  are  reported,  but  the  amount 
in  nearly  all  the  items  is  far  short  of  what  a  complete  return  would  show  ;  this  is  es- 
pecially true  in  the  items  of  grain,  lumber,  tlour,  and  coal. 

Wheat bushels..  316,315 

Com do...  294,216 

Houi barrels..  5,536 

Lumber feot. .  505, 333 

Bolts cords..  1,465 

Staves thousands. .  245, 518 

Merchandise tons. .  1, 473. 5 

iStone cubic  feet . .  80, 000 

Lumber tons..  250 

Stone do...  275 

Bran do...  43 

Coal - do...  70 

Skiffs number..  100 

Passengers do...  2,243 

Logs number  boated  and  rafted..  33,700 

The  saving  of  freight  in  the  partial  list  given  is  estimated  at  $52,475.97,  but  the 
benefits  to  a  large  section  of  these  most  productive  lands  in  the  country  are  not 
limited  t-o  the  amounts  carried  on  the  river;  for  wherever  the  productions  can  be 
carried  by  water  all  railroad  rates  are  reduced  from  10  to  40  per  cent,  with  an  entire 
prevention  of  local  discriminations. 

The  counties  along  the  navigable  part  of  these  rivers  produce  at  least  25,000,000 
bushels  of  grain  annually,  and  the  reduction  of  freights  by  rail  aud  water  on  the 
amount  transported  cannot  be  less  than  one-half  the  entire  amount  expended  in  mak- 
ing the  navigation  possible. 

The  reduction  of  freights  increases  the  area  of  profitable  production,  adds  to  the 
amount  exported,  and  enhances  the  price  of  lands. 


B  B  2. 

IMPROVEMENT  OF  WHITE   RIVER,  INDIANA. 

The  work  of  the  year  has  been  confiued  to  the  removal  of  snags,  the 
improvement  of  the  channel  at  Kelly's  Ripple,  the  partial  construction 
of  a  dredge  to  assist  in  removing  stone  at  Kelly's  Kipple  and  other 
places,  and  the  construction  or  repair  of  other  necessary  implements. 
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KELLY'S  RIPPLE. 

This  improvement  consists  in  cutting  a  channel  abont  2,100  feet  long 
and  at  least  100  feet  wide  through  the  soft  rock  which  forms  the  reef. 
It  is  expected  to  obtain  a  channel  having  a  depth  of  at  least  2  feet  at 
the  very  lowest  stages  of  water.  This  will  be  sufficient  to  accommodate 
ii  very  large  traffic,  especially  when  it  is  remembered  that  the  average 
depth  during  the  season  of  navigation  will  be  much  greater  than  at  lev 
water. 

To  protect  the  new  channel,  as  well  as  to  afibrd  a  place  to  deposit  the 
«tone  which  is  removed,  a  dike  has  been  commenced,  the  base  next  the 
•channel  being  held  in  position  by  cribs  made  of  round  timber. 

Twenty-one  cribs  20  feet  square  and  4  feet  deep  hare  been  made  and 
secured  in  position.    This  required — 

6.628  linear  feet  of  timber. 

b()4  anchor  bolts  becared  in  the  rock. 
2,260  drift  boltH  made  and  driven. 
.2,483  cubic  yards  of  rock  were  removed  from  the  channel  and  placed  in  the  dike. 

The  blasting  required  10,755  linear  feet  of  3-inch  holes,  and  2,709 
pounds  of  dynamite. 

One  hundred  and  fifteen  linear  feet  of  coffer  dam  and  320  linear  feet 
<»f  a  dam  of  planks  were  constructed,  as  auxiliary  works,  requiring 
12,906  feet  of  plank. 

All  the  drilling  and  removal  of  stone  has  been  done  by  men  standing 
in  the  water,  so  that  a  high  rate  of  wages  became  necessary. 

The  work  was  continued  until  November  18,  when  the  inclement 
weather  and  high  water  made  further  progress  impra«*.ticable. 

A  few  appliances  were  made  to  facilitate  progress,  but  it  became  ap- 
parent that  several  years  would  be  required  to  complet<)  the  channel 
unless  a  dredge  could  be  procured  to  remove  the  stone.  The  work  will 
not  be  resumed  until  the  new  dredge  is  available  for  the  purpose. 

CONSTRUCTION  OF  DREDGE. 

Authority  was  obtained  to  purchase  machinery  and  to  fit  up  a  dredge, 
using  an  old  barge  as  a  hull.  The  dredge  is  to  be  employed  on  both  the 
^Vabash  and  White  rivers,  and  the  expense  divided  between  the  two 
improvements.  A  fuller  description  of  the  dredge  and  its  purpose  is 
^qven  in  the  report  of  Wabash  liiver  improvement. 

REMOVAL  OF  SNAGS. 

The  snag-boat  resumed  the  removal  of  snags  August  21,  and  con- 
tinued until  i^ovember  18,  when  it  was  laid  up  for  the  winter. 

Attention  was  confined  mainly  to  the  portion  of  the  river  below  Hazle- 
ton,  17  miles  from  the  mouth. 

Two  hundred  and  seventy-three  snags  were  removed  from  the  channel, 
cut  in  pieces  by  fourteen  hundred  and  thirty-nine  divisions  with  saws  and 
axes,  and  deposited  where  they  are  not  likely  to  again  obstruct  the  chan- 
nel. The  snags  removed,  if  placed  end  to  end,  would  reach  more  than 
3  miles.  The  average  computed  weight  was  5.4  tons,  and  the  heaviest 
was  over  38  tons. 

In  addition  to  the  snags,  one  hundred  and  seventy-seven  overhanging 
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trees  were  removed,  cut  in  pieces  by  five  hundred  and  eighty  divisions, 
and  deposited  out  of  the  way. 

In  doing  the  work  the  snag-boat  ran  262  miles. 

PROJECT  FOR  ENSUING  SEASON. 

As  soon  as  the  dredge  can  complete  certain  work  on  the  Wabash  River 
it  is  proposed  to  expend  the  funds  now  available  in  continuing  the  im- 
provement at  Kelly's  Ripple. 

CONDITION  OF  THE  RIVER. 

Most  of  the  snags  have  been  removed  from  the  river  below  Hazleton, 
and,  with  the  exception  of  Kelly's  Ripple,  there  are  but  two  places  re- 
quiring attention ;  these  are  bars  which  can  be  removed  by  small  wing- 
dams. 

It  is  difficult  to  obtain  suitable  stone  for  these  works,  so  that  this  item 
is  a  large  element  of  expense. 

Above  Hazleton  many  of  the  worst  snags  have  been  removed,  but 
much  remains  to  be  done.  The  wing-dams  at  Thorn's  Eddy  have  not 
only  protected  the  bank  which  was  being  rapidly  cut  away,  but  they 
have  greatly  improved  the  channel. 

The  worst  obstructions  on  the  river  at  present  are  the  two  railroad 
bridges,  one  built  about  two  years  ago  across  the  river  a  short  distance 
l)elow  the  forks ;  the  second  being  near  Hazleton,  to  which  attention 
has  been  called  in  former  reports.  The  last-named  bridge  is  a  complete 
obstruction  to  all  steamboats  at  medium  stages  of  water.  At  very  high 
water  boats  can  pass  through  a  kind  of  draw  located  over  the  shore, 
several  feet  higher  than  low- water  level,  and  at  extreme  low  water  very 
small  craft  can  pass  under  the  bridge.  Some  modifications  to  the  struct- 
ure are  proposed  by  the  railroad  company,  but  it  is  not  known  when 
they  will  be  commenced  or  whether  they  will  be  undertaken  at  all. 

The  river  has  always  been  navigable  in  fact,  and  as  it  is  beyond  the 
power  of  the  officer  in  charge  of  the  improvements  to  remove  or  modify 
these  bridges,  although  the  results  of  money  heretofore  expended  or  to 
be  expended  above  them  will  be  rendered  nearly  nugatory  as  long  as 
the  obstructions  are  maintained,  the  especial  attention  of  Congress 
should  be  urged  to  the  subject. 

FUTURE  REQUIREMENTS. 

It  is  estimated  that  $25,000  will  complete  all  the  work  which  is  con- 
templated below  Hazleton  ;  above  that  point  much  remains  to  be  done 
in  removing  snags  and  sand- bars,  but  it  is  recommended  that  no  further 
improvements  be  undertaken  above  Hazleton  until  such  time  as  the 
obstruction  caused  by  the  bridge  at  that  point  shall  be  removed. 

There  has  been  no  extensive  navigation  on  the  river  during  the  past 
two  years,  mainly  owing  to  existing  obstructions  and  partial  failure  of 
crops.  It  is  believed,  however,  that  the  improvements  already  made 
have  affected  a  saving  to  the  producers  in  the  reduced  rates,  by  railroad 
as  well  as  water,  sufficiently  large  to  make  the  expenditure  a  goo<l 
investment. 

Commercial  statistics  for  this  river  are  embodied  with  those  for  Wa« 
bash  River. 
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Money  statement 

July  1,  1882,  amount  available $8,298  6/ 

Amount  appropriated  by  act  passed  August  2,  1H82 20, 000  00 

28,296  67 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1882 $20,583  29 

July  1,  1883,  outstanding  liabilities 1, 115  19 

21,768  48 


July  1, 1883,  amount  available 6,530  19 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1P85.     25, 000  00 
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BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 


Bridging  Great  Kanawha  River,  West 
Virginia. 

Pile  and  ponton  bridge  across  the  Mis- 
sissippi River  at  Dnbnqne,  Iowa. 

Bridge  of  the  Sionx  City  and  Pacific 
Railroad  Company  across  the  Mis- 
souri River. 


Bridges  at  Camden  and  near  Pine 
Blaff,  Arkansas. 

Brid^ng  Lake  Champlain  at  Ronse's 
Point,  New  York,  and  Albiirg,  Ver- 
mont 


CC  I. 


BRIDGING  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

Office  of  the  Chief  of  Engineers,         * 
United  States  Army, 
Washington^  D.  C,  February  16, 1883. 

Sir  :  I  have  the  honor  to  acknowIedg:e  the  reference  to  this  office  of 
the  resolution  of  the  Senate  of  the  United  States  of  the  13th  instant, 
directing  the  Secretary  of  War  "  to  transmit  to  the  Senate  any  iuforma- 
*  tion  or  reports  on  file  In  his  Department,  or  which  he  may  deem  it  proper 
to  communicate,  which  will  assist  in  showing  what  should  be  the  mini- 
mum number,  width,  and  height  of  spans,  and  their  character  in  railroad 
or  other  bridges  which  may  be  authorized  across  the  Great  Eauawh^ 
River  in  West  Virginia,"  and  to  report  that  the  only  information  in  this 
office  bearing  upon  the  question  is  contained  in  the  inclosed  copies  of 
reports  from  Lieut.  Col.  W.  P.  Graighill,  Corps  of  Engineers,  and  his 
assistant,  Lieut.  Thomas  Turtle,  Corps  of  Engineers,  made  upon  a  com- 
munication from  Mr.  George  W.  Patton  to  the  honorable  the  Secretary 
of  War,  dated  May  24, 1880,  requesting  information  relative  to  the  neces- 
sary width  and  height  of  spans  of  a  bridge  proposed  to  be  constnicted 
over  the  Great  Kanawha  River  at  Charleston,  W.  Va. 

It  will  appear  from  this  correspondence  that  Colonel  Craighill  is  of 
opinion  that  the  channel  span  of  the  proposed  bridge  at  Charleston 
should  be  not  less  than  250  feet  in  width  in  the  clear,  and  that  the  height 
of  the  clear  spans  should  not  be  less  than  70  feet  by  the  reading  of  the 
gauge  at  that  place. 

In  regard  to  other  bridges  that  it  may  become  necessary  to  erect  over 
tlie  Great  Kanawha,  it  may  be  said  that  the  conditions  will  depend 
somewhat  upon  the  location ;  and  that  with  a  view  to  the  protection  of 
navigation  and  commerce  any  law  that  may  be  enacted  by  Congress 
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authoriziDg  the  coustrnction  of  any  bridge  over  this  river  shoald  pro- 
vide that  drawings  of  the  plan  and  location  should  be  sabmitted  to  the 
Secretary  of  War,  with  a  view  to  their  examination  by  a  Board  of  Engi- 
neers constituted  for  the  purpose,  and  until  they  have  been  approved  by 
the  Secretary  of  War  that  the  construction  should  not  be  commenced. 
Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  Engineer H^ 
Brig,  and  Bvt,  Maj,  Oen, 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 


report  op  major  william  p.  craighill,  corps  of  enginbebs. 

United  States  Engineer  Office, 

Baltimore^  Md.^  July  26,  1880. 

General:  I  have  the  honor  to  return  herewith  a  letter  from  Mr. 
George  W.  Patton  to  the  Secretary  of  War,  dated  May  24, 1880,  ia  which 
he  requests  to  be  informed  as  to  the  proper  "  height"  of  the  bridge  he 
proposes  to  erect  over  the  great  Kanawha  River  at  Charleston,  and  the 
"  length  of  the  middle  span."  This  letter  was  received  by  me  with  your 
letter  of  instructions  of  June  4,  to  report  my  opinion  as  to  the  **  pro- 
priety of  erecting  a  bridge  over  the  Kanawha  at  Charleston,  and  as  to 
the  character  of  the  bridge,  whether  draw  or  otherwise,  dimensions, 
height,  width  of  spans,  &c.,  that  would  be  required  for  the  insterest  of 
the  United  States  and  the  security  and  convenience  of  navigation, 

Th^ie  papers  were  at  once  forwarded  to  Lieutenant  Turtle,  with  direc- 
tions to  see  Mr.  Patton  and  to  make  a  full  investigation  of  the  subject. 
1  afterwards  had  a  personal  interview  with  Lieutenant  Turtle  during 
my  visit  to  the  Kanawha  in  the  early  part  of  this  month. 

In  the  present  unsettled  condition  of  the  scheme  for  the  bridge,  it 
seems  inexpedient  to  say  more  than  the  following: 

The  bridge  might  be  erected  after  the  proper  legal  conditions  are 
complied  with,  provided  the  channel  span  be  not  less  than  250  feet 
clear,  and  that  the  height  of  the  clear  space  be  not  less  than  70  feet  by 
the  reading  of  the  gauge  at  Charleston. 

Other  details  should  be  left  for  future  discussion  between  the  pro- 
jectors of  the  bridge  and  the  United  States  engineers,  their  conclusions 
being  subject  to  approval  by  the  Secretary  of  War,  submitted  through 
the  Chief  of  Engineers. 

In  this  connection  it  is  suggested  that,  at  the  proper  time,  the  subject 
be  considered  by  a  Board  of  Engineers,  of  which  some  of  the  members 
at  least  shall  be  those  who  have  had  experience  with  the  question  of 
bridging  the  Ohio  and  other  western  streams. 

This  bridge  at  Charleston,  if  erected,  would  probably  be  the  first  on 
the  Great  Kanawha,  and  its  details  should  for  that  reason  be  the  sub- 
ject of  very  careful  consideration. 

I  inclose  Lieutenant  Turtle's  report  of  July  20, 1880,  and  the  explan- 
atory papers  he  mentions  therein. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Cbaighill, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers y  U,  8.  A. 
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report  op  lieutenant  thomas  turtle,  corps  of  engineers. 

United  States  Engineer  Office, 
Charleston,  Kana%cha  County,  W,  Va,,  July  20,  1880. 

Major  :  Your  letter  of  June  7,  in  relation  to  a  proposed  bridge  across  the  Kanawha, 
and  inclosing  a  letter  from  George  W.  Patton,  dated  May  24,  1880,  to  the  Hon.  Secre- 
tary of  War,  and  a  letter  from  the  Chief  of  Engineers,  dated  June  4,  1880,  on  the 
same  subject,  was  duly  received. 

I  was  able  to  see  Mr.  Patton  only  last  week,  he  being  absent  from  this  place. 

In  the  mean  time  1  collected  such  available  information  as  may  be  useful  in  the 
futare  consideration  of  this  or  any  other  similar  project  on  the  Kanawha. 

In  your  letter  of  June  7,  referred  to,  you  state,  **The  channel  snap  should  not,  it 
would  seem,  be  less  than  the  width  of  our  navigable  pass,  and  snonld  be  as  much 
more,  within  reasonable  limits,  as  we  can  properly  require." 

On  a  straight  reach  and  in  a  pool  I  believe  that  a  central  or  channel  span  of  from 
250  to  wlOO  feet  would  answer  (our  passes  are  248  and  250  feet). 

A  bridge  at  Charleston  would  be  in  the  pool,  but  the  landing  along  the  city  front 
requires  that  the  United  States  should  not  only  regulate  the  height  of  the  bridge,  but 
also  the  position  of  the  piers. 

From  the  intervi«w  with  Mr.  Pattou  I  learn  that  the  project  is  in  a  very  inchoate 
condition,  and  until  the  organization  of  the  company  is  made  and  the  location  defi- 
nitely proposed  the  position  of  the  piers  must  be  left  for  future  consideration. 

In  referring  to  the  height  you  say  as  follows :  *^The  height  should  bo  regulated  not 
only  by  present  navigation  on  the  Kanwha,  but  by  what  may  be  expected  in  future 
developments;  certainly  it  should  not  be  less,  I  bhould  judge,  than  the  average  of 
bridges  on  the  Ohio  above  the  mouth  of  the  Kanawha." 

On  page  1463  of  the  Report  of  the  Chief  of  Eugineers  for  1879  General  Warren  gives 
the  following  data  for  bridges  over  the  Ohio  above  the  mouth  of  the  Kanawha: 


Name  of  bridge. 


Stenben^ille  (railroad) 
Wbeeliiaie(hi(^hway)... 
Bridgeport  (highway)  . 

Bellaire  (railroad)  .  ... 
Parkersburg  (railroad) . 


Above 


Maxim  am 


Width  at  low 
-water  of  Chan* 
nel  opening 
on  axis  of 
bridge. 


Fut 

Feet. 

46 

45 

45 

tl\ 

9^ 

40 

50 

40 

50 

On  page  35  of  Warren's  Report  on  Bridging  the  Mississippi  he  gives  the  following 
in  reference  to  ^*  some  of  the  largest  boats  employed  on  the  Ohio  River  above  Cincin- 
nati": 


Xame  of  boat. 


I  Top  of  pilot-  I  Top  of  cbim- 
houae  above  I  neys  above 
water.  '    water. 


Fleetwood 

Telegraph  ... 
Saint  Charlea 


Ft.  in. 
48  0 
47  3 
47    0 


Ft  in. 
75  0 
77  0 
08    0 


I  believe  all  these  are  passenger  boats ;  the  Fleetwood  and  Telegraph  are. 
I  have  obtained  the  following  dimensions  of  the  largest  boats  now  frequenting  the 
Kanawha : 


Name  of  steamer. 


Top  of  pilot-  iTop  of  chim- 
honse  auove  neys  above 
water.  water. 


Boone  (passenger) 

Telrahone  (passenger) 
B.  T.  Lane  (tow-boat) .. 
Liberty  (tow-boat) 


Feet. 

Feet 

87.2 

49.120 

36.0 

46.94 

33.25 

50  75 

34.86 

52.62 

The  passenger  steamers  rnn  to  Gallipolis,  on  the  Ohio  River,  near  the  mouth  of  the 
Kanawha. 

I  do  not  think  that  the  Kanawha  tow-boats  will  ever  be  made  as  large  as  those  for 
the  Ohio  firom  Pittsburgh  down.  The  former  stream  is  only  about  half  the  width  of 
the  latter,  and  even  though  both  rivers  be  improved  to  a  6-feet  draught  throughout, 
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the  lesser  width  of  the  Kauawha  will  limit  the  sizes  of  tows  to  a  less  nnmber  of  boats 
than  may  be  taken  in  a  fleet  upon  the  Ohio.  The  largest  tow  comine;  under  my  ob- 
servation in  nearly  fonr  years  conaisted  of  13  boats.  This  was  with  a  navigable 
depth  of  lOi  feet  in  the  channel.  On  the  next  day,  with  8.7  feet  in  the  channel,  the 
same  boat  took  ont  but  11  barges.  Tows  larger  than  these  are  nsual  on  the  Ohio.  I 
have  heard  of  tows  of  26  barges,  thoagh  Lieutenant  Mahan  (report  of  Chief  of  Engi- 
neers, 1879,  p.  1315)  reports  no  tow  larger  than  15  barges  passing  Davis  Island  Dam 
during  daylight  for  the  six  months  ending  June  30,  1879. 

I  am  of  opinion  that  45  feet  for  height  of  pilot-house  and  60  feet  for  chimneys  will 
be  as  great  dimensions  as  will  ever  be  found  useful  for  boats  doing  general  business 
on  the  Kanawha. 

It  will  be  seen  that  the  passenger  steamers  on  the  Kanawha  have  their  pilot-houses, 
in  comparison  with  their  chimneys,  relatively  higher  than  the  pilot-houses  of  the  tow- 
boats  as  well  as  absolutely  so.  This  is  because  of  the  height  of  cabin-room  reqaired 
for  passengers. 

I  inclose  herewith  a  table  showing  the  nnmber  of  days  each  year  that  the  Kanawha 
stood  above  givim  gauge  readings  &om  August  10,  1872,  to  Aneust  10,  1879,  and  also 
the  average  per  year  for  the  seven  years.  I  also  inclose  a  sheet  of  cross-section  paper,* 
on  which  this  average  is  represented  by  a  curve,  the  co-ordinates  being  the  gauge 
readings  and  the  average  number  of  days  per  year  that  the  gauge  stood  at  or  above 
the  readings.  The  sheet  of  cross-section  paper  also  shows  a  cross-section  of  the  river 
a  short  distance  above  the  public  landing — the  levels  of  low  water  and  of  the  pool  of 
the  movable  dam  to  bo  built  below,  and  the  levels  of  the  recorded  extraordinary  floods 
of  the  Kanawha. 

To  require  that  the  bridge  should  clear  the  chimneys  at  highest  water  wonld  be 
prohibitory  of  its  construction. 

Considering  the  extent  of  the  interests  which  wonld  here  be  benefited  by  a  bridge, 
its  construction  would  also  be  prohibited  by  requiring  that  it  should  clear  a  pilot-house 
45  feet  in  height  at  time  of  highest  water. 

A  bridge  so  constrticted  as  to  require  the  maneuver  of  a  draw-span  whenever  a 
boat  passes  is  a  nuisance  to  the  traffic  over  it  as  well  as  to  that  going  under  it  or 
through  it. 

The  proper  solution  I  consider  to  be  the  construction  of  a  bridge  of  such  a  height 
that  passage  under  it  may  be  had  except  on  extraordinary  occasions. 

Mr.  Patton  told  me  that  he  had  thought  of  an  elevation  of  75  feet. 

Caliiog  this  7fy  feet  on  the  Charleston  gauge,  a  45- foot  pilot-house  could  pass  under 
np  to  a  gauge  reading  of  30  feet.  From  the  curve  and  taole  of  averages  we  find  that 
this  would  prevent  passage  under  it  1.57  days  per  year;  maximum  4  days,  and  two 
years  out  of  seven  years  not  at  all. 

Mr.  Patton  spoke  of  using  the  bridge  for  passing  cars  across  from  the  Elk  Railroad 
when  built  t-o  unite  with  the  Chesapeake  and  Ohio.  The  level  of  75  feet  is  about  25 
feet  higher  than  the  track  of  the  Chesapeake  and  Ohio. 

I  would  propose,  as  the  lowest  elevation  permitted,  a  clear  height  to  a  70-foot  gauge 
reading.  This  wonld  permit  passage  under  the  bridge  of  a  45-foot  pilot-house  up  to 
a  gauge  reading  of  25  feet,  prevent  passage  under  it  on  an  average  of  2.86  days  per 
year,  with  the  same  maximum  number  of  days  detention  as  the  height  of  75  feet,  and 
in  one  year  out  of  seven  no  detention  at  all. 

The  .30-feet  gauge  reading  was  attained  7  times  in  seven  years,  the  25-feet  reading 
13  times. 

With  a  clear  height  to  70-feet  gauge  reading  a  60-feet  chimney  could  pass  under  up 
to  a  gauge  reading  of  10  feet;  such  a  chimney  could  not  pass  under  on  an  average  of 
thirty-nine  days  per  year. 

The  chimneys  of  the  Liberty,  the  highest  of  anv  now  on  the  Kanawha,  could  pass 
under  up  to  a  gauge  reading  of  17  feet;  they  would  be  prevented  from  passing  nnder 
on  less  than  ten  days  per  :rear. 

The  pilot-house  of  the  Boone,  the  highest  now  on  the  river,  could  pass  under  anch 
bridge  with  the  gauge  reading  32 -|- feet,  and  would  be  prevented  from  doing  so  on 
one  day  in  a  year. 

My  observation  is  that  boats  do  not  run  on  the  rise  of  extreme  stages;  the  danger 
from  driftwood,  and  in  the  case  of  tow-boats  the  difficulty  of  managing  the  fleets, 
rendering  it  advisable  to  await  the  falling  stage. 

The  letters  from  the  Chief  of  Engineers  and  Mr.  George  W.  Patton  are  returned  here- 
with. 

Very  respectfully, 

Thomas  Turtle, 
First  Lieut  of  Engineers. 

Maj.  Wm.  p.  Craiohill, 

Carps  of  Engineers, 


•Omitted.    Printed  in  Senate  Ex.  Doc.  No.  73,  Forty-seventh  Congress,  second 
session. 
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Table  Bhmeing  number  of  days  each  year  that  river  stood  above  given  gauge  readings f  from 
Jugust  10,  1872,  to  August  10, 1879. 


Height. 


u 


{3  So 


5.0 


&§ 


|l  !  II 


•  1     ••1 
'*    &I 


2  feet 

330 
295 
249 
194 
159 
135 
107 

85 

W 

61 

52 

41 

35 

31 

25 

19 

15 

12 

10 
8 

I 
t 

8  ' 

354 

8  feet 

295 
238 
172 
123 

4  feet 

Sfeet 

Ofeet 

7  feet 

81 

8feet 

60 

Ofeet 

46 

10  feet 

29 
23 
20 
16 
14 
11 

11  feet 

13  feet 

13  feet 

14  feet 

15  feet 

lOfeet 

17  feet 

18  feet 

8  1 

lOfeet 

6 
5 

4 
4 
4 
3 
3 
3 
3 
2 

20  feet 

21  feet 

22  feet 

23ftet 

24  feet 

26  feet 

26  feet.: 

27  feet 

28feet 

29  feet 

2  i 

30  feet 

31  feet 

1 

82feet 

1 

38  feet 

34feet .      .  i 

aSfeet ! 

36feet ' 

349 

366 

304 

342 

275 

286 

226 

237 

178 

172 

135 

119 

01 

68 

61 

88 

43 

28 

31 

15 

26 

10 

20 

6 

18 

3 

16 

1 

15 

12 

9 

9 

8 

6 

6 

5 

4 

4; 

4  ! 

^1 

865 
828 
264 
185 
142 
96 
54 
42 
85 
24 
20 
18 
15 
14 
18 
12 
12 
10 
6 
5 
5 
4 
4 
3 
8 
3 
2 
2 
2 
2 
2 
2 


5^ 

it 

II 

f 

g 
1 

r 

< 

347 

858 

2,469 

352.70 

808 

827 

2.199 

814. 14 

276 

274 

1,861 

265.86 

230 

225 

1,468 

209.86 

179 

164 

1,117 

160.57 

130 

123 

810 

117.00 

77 

81 

538 

76.86 

48 

54 

374 

53.43 

34 

43 

273 

89.00 

29 

34 

217 

31.00 

18 

25 

171 

24.43 

16 

23 

140 

20.00 

11 

20 

116 

16.57 

7 

14 

94 

18.43 

6 

13 

82 

11.71 

4 

12 

68 

9.71 

3 

11 

68 

&29 

8 

11 

51 

7.29 

3 

9 

41 

5.86 

2 

8 

38 

4.71 

2 

6 

30 

4.29 

2 

5 

.26 

8.71 

5 

22 

8.14 

4 

20 

2.86 

8 

18 

2.67 

3 

17 

2.48 

8 

IS 

1.86 

8 

12 

1.71 

8 

11 

1.67 

2 

9 

1.29 

2 

7 

1.00 

2 

7 

LOO 

2 

4 

0.67 

2 

4 

0.67 

2 

8 

0.43 

Lowest WATBB.— October  2, 1872,  1.50  feet:  October  18  and  10.  1.90  feet;  September  18.  1.30  feet; 
September  18,  2.34  feet;  AiiKast  9,  1877,  2.11  feet:  September  6, 1877,  1.50  feet;  July  26,  1879,  1.50  feet. 
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PILE  AND  PONTON  BRIDGE  ACROSS  THE  MISSISSIPPI  RIVER  AT  DUBUQUE, 

IOWA. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  J).  (7.,  August  11,  1882. 

Sib  :  Referring  to  your  letter  of  the  6th  ultimo,  sabmittiog  to  the 
Hon.  the  Secretary  of  War  certain  papers  required  by  him  in  the  mat- 
ter of  the  pile  and  ponton  bridge  proposed  to  be  erected  over  the  Mis- 
sissippi River  by  the  East  Dubuque  Bridge  Company  between  the  cities 
of  Dubuque,  Iowa,  and  East  Dubuque,  111.,  which  has  been  referred  to 
this  office,  I  am  directed  by  the  Secretary  of  War  to  transmit  for  the 
information  of  the  bridge  company  the  inclosed  copy  of  a  report  from 
Maj.  A.  Mackenzie,  Corps  of  Engineers,  dated  July  31, 1882,  with  re- 
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qaest  that  the  modifications  proposed  by  him  be  adopted  by  the  com* 
pany  and  carried  out  in  the  construction  of  the  bridge,  and  that  the 
company  signify  its  acceptance  of  the  same  in  writing. 

The  certificate  of  the  incorporation  of  the  bridge  company  is  herewith 
returned  as  requested. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  Engineers, 
^  Brig,  and  Bvt.  Maj.  Gen. 
R.  E.  Odell,  Esq., 

Secretary  East  Dubuque  Bridge  Company,  East  Dubuquej  111. 


REPORT  OF  MAJOR  ALEXANDER  MACKENZIE,   CORPS  OF  ENGINEERS- 
UNITED  States  Engineer  Office, 

Rock  Island,  III,  July  31,  1882. 

General:  As  instructed  by  your  indorsement  dated  July  12, 1882, 
I  have  the  honor  to  submit  the  following  report  upon  the  plan  and  speci- 
fications for  a  ponton  bridge  at  Dubuque,  Iowa,  submitted  July  6  to  the 
Hon.  Secretary  of  War  by  R.  E,  Odell,  secretary  of  the  East  Dubuque 
Bridge  Company. 

The  location  proposed  for  the  ponton  bridge  immediately  below  the 
railroad  bridge  is  the  best  that  could  be  chosen,  and  if  properly  built 
and  managed  in  such  location  the  proposed  bridge  will  be  no  material 
obstruction  to  navigation. 

I  would  propose  the  following  modifications  in  the  plan  submitted: 

First  modification. — The  sixth  span  from  the  Iowa  shore,  which  is 
directly  below  a  span  of  the  railroad  bridge,  sometimes  used  by  rafts^ 
should  give  the  same  clear  water-way  as  the  corresponoiug  span  in  the 
railroad  bridge,  which  latter  span  is  225  feet  between  centers  of  abut- 
ments. By  the  plan  submitted  the  sixth  spau,  above  referred  to,  is 
made  200  feet.    It  should  be  about  215  feet. 

Second  modifi^tion. — The  west  ponton  span  is  made,  by  plan  and  speci- 
fications submitted,  to  give  clear  opening  of  365  feet.  This  is  not  sufft- 
cient  to  cover  fully  the  west  draw  opening  and  west  raft  span  in  the 
railroad  bridge.  This  ponton  should  be  increased  in  length  sufficiently 
to  fully  correspond  with  openings  above,  which  would  give  it  a  length 
of  about  410  feet. 

The  modifications  proposed  are  such  as  will  make  all  the  booms  con- 
necting the  two  bridges  approximately  parallel  with  the  direction  of  the 
current  and  the  long  pier  of  the  railroad  bridge. 

Booms  are  shown  in  the  plan  but  not  referred  to  in  the  specifica- 
tions. Those  connecting  the  bridges  are  proper;  those  shown  as  located 
above  railroad  bridge  would  probably  require  slight  modification  of 
direction,  which  the  bridge  company  would  adopt  for  safety  when  con- 
stiTiction  was  undertaken. 

The  act  of  March  3, 1875,  under  which  this  ponton  bridge  is  to  be 
built,  requires  a  suitable  ponton  draw  of  not  less  than  500  feet  in  width. 
The  plan  presented  does  not  comply  with  this  requirement,  but  with  the 
location  selected  any  increase  of  width  over  that  suggested  in  my  second 
modification  would  be  of  no  advantage  to  navigation  and  might  be  inju- 
rious. If  the  ponton  bridge  were  to  be  located  at  a  distance  from  the 
railroad  bridge  the  increased  width  of  500  feet  would  be  necessary,  but 
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as  the  two  bridges  form  Id  fact  one  structure,  a  correspondence  iu  width 
of  openings  is  desirable. 

The  act  of  March  3, 1876,  is  full  and  complete  as  regards  the  right  of 
the  Secretary  of  War  to  call  for  changes  and  modifications  required  in 
tbe  interest  of  navigation  at  any  time.  This  is  of  importance,  as  while, 
from  all  that  can^be  now  seen,  the  plans  submitted  with  modifications 
suggested  protect  fully  the  interests  of  navigation,  there  may  arise  in 
the  future  a  necessity  for  changes  or  additional  work. 

The  description  of  the  Dubuque  Eailroad  Bridge  is  found  in  Warren's 
Bridging  the  Mississippi  Eiver,  page  90,  and  the  Report  of  a  Board  of 
Engineers  on  Dubuque  and  Dunleith  Ponton  Bridge,  in  Report  of  the 
Chief  of  Engineers  for  1876,  Part  II,  page  308. 

«  It  is  possible  certain  private  interests  might  be  affected  by  the  shore 
spans  of  the  proposed  bridge,  and  the  shoal  water  below  the  bridge  on 
the  East  Dubuque  side  might  be  made  shoaler,  but  these  matters  would 
probably  be  settled  by  the  interested  parties ;  and  my  report,  as  I  pre- 
sume is  proper,  is  only  intended  to  consider  the  plans  and  location  of 
the  bridge  as  it  affects  through  navigation. 

The  papers  submitted  to  me  with  your  indorsement  of  July  12  are 
returned. 

I  am,  very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


letter  of  the  east  dubuque  bridge  company  to  the  chief 
of  engineers  accepting  the  modified  plan. 

Office  of  East  Dubuque  Bridge  Company, 

East  Dubuque^  IlL,  August  21,  1882. 
Sir:  Your  esteemed  favor  of  11th  instant  inclosing  Maj.  A.  Macken- 
zie's report  and  plan  of  pile  and  ponton  bridge  at  this  place,  with  modi- 
fications, has  been  received. 

At  a  meeting  of  the  board  of  directors  of  the  East  Dubuque  Bridge 
Company  held  this  day,  the  modified  plan  was  unanimously  adopted,  as 
jshown  by  the  inclosed  proceedings  of  our  board. 

Very  respectfully,  your  obedient  servant,  ^ 

E,  E.  Odell, 
Secretary  of  East  Dubuque  Bridge  Company, 
General  H.  G.  Wright, 

Chief  of  En^ineerSy  &c. 

[First  indorsement.] 

War  Department,  October  10,  1882. 
Bespectfully  referred  to  the  Chief  of  Engineers,  inviting  attention  to 
the  second  section  of  the  act  of  March  3,  1875  (18  Stat.,  part  3,  page 
o22),  with  request  that  this  paper  be  submitted  for  the  action  of  the 
Secretary  of  War,  with  the  modified  plans  of  the  bridge  and  the  recom- 
mendation of  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric. 
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[  Second  indorsement.  ] 

Office  Chief  of  Engineers, 
U.  S.  Army, 

October  25,  1882. 

Eespectfully  returned  to  the  Hon.  the  Secretary  of^^'ar  with  letter  of 
this  date  herewith. 

H.  ix.  Wright, 

Chief  of  Engineers^ 
Brig,  and  BvU  Maj,  Gen. 

[Third  indorsement.] 

Eespectfully  returned  to  the  Chief  of  Engineers. 
It  is  not  within  the  authority  of  the  Secretary  of  War  to  change  the 
positive  requirements  of  the  act,  which  is  that  the  ponton  draw  shall 
not  be  less  than  500  feet  in  width. 
By  order  of  the  Secretary  of  War. 

John  Twbedale, 

Chief  Clerh 
War  Department,  October  27, 1882. 


RESOLUTION    ADOPTED    BY    BOARD    OP    DIRECTORS  OF    THE  EAST    DUBUQUE  BKIDGK 

COMPANY. 

East  Dubuque,  III.,  August  21,  1882. 

At  a  special  meeting  of  the  East  Dubuque  Bridge  Company,  held  August  21,  188S, 
the  foUowiug  resolution  was  adopted : 

Besoltedf  That  the  modified  plan  of  the  pile  and  ponton  bridge  as  submitted  to 
this  company  by  Maj.  A.  Mackenzie  in  his  report  of  July  31,  1882,  be,  and  is  hereby, 
accepted  and  adopted  as  the  plan  of  this  company  for  said  bridge;  and  the  Chief 
Engineer  is  requested  to  report  accordingly  to  the  Hon.  Secretary  of  War,  and  ask 
him  to  issue  permission  to  build  said  bridge  at  once. 

Chas.  S.  Burt, 

Prmidttit, 
R.  E.  Odell, 

Secretary, 


LETTER  OF  THE  CHIEF  OF  ENGINEERS  TO  THE  HON  THE  SECRETARY 

OF  WAR. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  I).  C,  October  25, 1882. 

Sir:  In  reply  to  instructions  by  indorsement  of  the  19tli  instant,  re- 
turning to  this  office  the  communication  of  August  21  last  from  B.  £. 
Odell  on  behalf  of  the  East  Dubuque  Bridge  Company,  and  directing 
its  return  with  the  modified  plans  of  the  bridge  and  recommendations 
of  the  Chief  of  Engineers,  I  have  the  honor  to  submit  the  following 
modifications  of  the  plan  and  specifications  submitted  July  6,  1882,  to 
the  honorable  the  Secretary  of  War  by  B.  E.  Odell,  secretary  of  the 
East  Dubuque  Bridge  Company,  for  a  ponton  bridge  at  Dubuque,  Iowa, 
recommended  by  the  Chief  of  Engineers  August  4,  1882,  and  nnani- 
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monsly  adopted  Aagast  21, 1882,  by  the  board  of  directors  of  said  com- 
pany,  viz: 

First  modifieatian, — The  sixth  span  from  the  Iowa  shore,  which  is  di- 
rectly below  a  span  of  the  railroad  bridge  some  time  used  by  rafts, 
should  give  the  same  clear  water-way  as  the  corresponding  span  in  the 
railroad  bridge ;  which  latter  span  is  225  feet  between  ceuxers  of  abut- 
ments. By  the  plan  submitted  the  sixth  span  above  referred  to  is  made 
200  feet.    It  should  be  about  215  feet  in  the  clear. 

Second  modification. — ^I^he  west  ponton  span  is  made,  by  plan  and 
specifications  submitted,  to  give  a  clear  opening  of  365  feet.  This  is  not 
sufficient  to  cover  fully  the  west  draw  opening  and  west  raft  span  in 
the  railroad  bridge.  This  ponton  should  be  increased  in  length  suffi- 
ciently to  fully  correspond  with  openings  above,  which  would  give  it  a 
length  of  about  410  feet. 

The  plan  submitted  July  6, 1882,  by  the  East  Dubuque  Bridge  Com- 
pany, and  also  a  drawing  of  the  modifications  thereto  as  above  de- 
scribed, are  submitted  herewith. 

The  act  of  March  3, 1875,  authorizing  the  construction  of  this  bridge^ 
requires  that  the  main  ponton  draw  shall  not  be  less  than  500  feet  wide, 
while  that  proposed  by  the  plan  as  modified  is  only  about  410  feet.  This 
lafit  named  width  is  all  that  is  required  for  easy  and  safe  navigation,  and 
is  probably  more  desirable  than  the  greater  width  named  in  the  law. 
This  is 'the  view  taken  by  Maj.  A.  Mackenzie,  Corps  of  Engineers,  in 
his  report  of  July  31, 1882,  in  which  I  concurred,  but  further  considera- 
tion leads  to  doubt  whether  the  authority  given  in  the  act  to  the  Secre- 
tary of  War  to  call  for  changes  and  modifications  required  in  the  in- 
terest of  navigation  really  extends  to  a  diminution  of  the  span,  as  Major 
Mackenzie  supposes.  The  attention  of  the  Secretary  of  War  is  therefore 
invited  to  this  point. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  Engineers  J 
Brig,  and  Bvt.  Maj.  Oen. 

Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 


letter  op  the  hon.  the   secretary  of  war  to  colonel  d.  b. 

henderson. 

War  Department, 
Washington  City^  October  30,  1882. 

Dear  Sir:  Upon  your  request  I  have  again  given  careful  considera- 
tion to  the  papers  relating  to  the  ponton  bridge  across  the  Mississipj)! 
River  at  Dubuque. 

I  regret  very  much  that  I  cannot  accede  to  your  urgent  request  to  au- 
thorize the  construction  of  the  bridge  under  the  plan  submitted.  The 
only  difficulty  is  in  the  matter  of  the  width  of  the  main  draw.  This- 
draw,  according  to  the  plan,  is  410  feet  in  width,  and  it  is  stated  by  the 
Chief  of  Engineers  that  this  width  is  all  that  is  required  for  easy  and 
safe  navigation,  and  is  probably  more  desirable  than  the  greater  width 
named  in  the  law.  I  would  have  no  hesitation  in  concurring  in  the 
views  of  the  Chief  of  Engineers,  but  the  second  section  of  the  act  au- 
thorizing the  bridge  (approved  March  3, 1875)  says  explicitly  that  "  the 
bridge  shall  be  constructed  with  a  suitable  ponton  draw,  of  not  less. 
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than  five  hundred  feet  in  width,  located  over  the  main  channel  of  the 
river."  This  is  the  only  specific  requirement  as  to  dimensions,  &c 
made  in  the  act,  and  it  is  entirely  without  my  authority  to  make  any 
change  in  that  regard. 

I  think,  however,  that  there  would  be  no  diflSculty  in  procuring  from 
Congress  ah  amendment  in  that  particular.  Congress  will  meet  in  a 
little  more  than  a  month  from  now,  and  as  the  matter  has  rested  with- 
out action  for  more  than  seven  years  it  seems  to  me  no  great  barm  cao 
come  from  its  resting  a  short  time  longer. 

If  it  is  desired,  it  will  give  me  great  pleasure  upon  the  rcHSsembling 
of  Congress  to  address  a  communication  to  the  proper  committees  of  the 
Senate  and  House,  recommending  that  the  words  "five  hundred''  in  the 
second  section  of  the  act  shall  be  amended  to  read  "  four  hundred.'^ 
Kegretting  the  conclusion  to  which  I  am  compelled  to  come, 
I  am,  very  truly,  yours, 

^Robert  T.  Lincoln, 

Secreiury  of  War, 
Col.  D.  B.  Henderson, 

Secretary  Republican  Congressional  Committee, 

Washington,  JD.  C. 


LETTER  OF  THE  EAST  DUBUQUE  BRIDGE  COMPANY  TO  THE  H03J. 
THE  SECRETARY  OF  WAR,  SUBMITTING  NEW  PLAN  AND  SPECIFICA- 
TIONS. 

East  Dubuque,  III.,  November  22, 1882. 
Sir:  Referring  to  your  letter  dated  October  30,  addressed  to  the  Hon- 
D.  B.  Henderson,  concerning  the  pile  and  ponton  bridge  across  the  Mis- 
sissippi River  at  this  place,  the  East  Dubuque  Bridge  Company,  after  a 
deliberate  and  careful  consideration  of  the  matter,  has  decided  to  sub- 
mit to  you  for  your  consideration  and  approval  a  new  plan  and  specifi- 
cation for  said  .bridge. 

The  proposed  change,  we  trust,  you  will  find  unobjectionable  and  fully 
lip  to  the  letter  and  spirit  of  the  law.  - 
Your  early  consideration  is  respectfully  solicited. 
Very  respectfully,  your  obedient  servant, 

R.  E.  Odell, 
Secretary  East  Dubuque  Bridge  Company. 
Hon.  RoBT.  T.  Lincoln, 

Secretary  of  War. 

[First  iDdorsement.] 

Office  Chief  of  Engineers, 
U.  S.  Army, 

December  1,  1882. 
Respectfully  referred  to  Maj.  A.  Mackenzie,  Corps  of  Engineers^  for 
report. 

In  this  connection  attention  is  asked  to  Department  letter  of  Novem- 
ber 7,  1882. 
To  be  returned.    By  command  of  Brigadier-General  Wright, 

John  G.  Parke, 
Lieut  Col.  of  Engineers, 
Bvt.  Maj.  Gen.,  JJ.  8.  A. 
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[Second  indorsement.] 

United  States  Enginbbe  Office, 

Rook  Island^  Illy  December  8, 1882. 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  A.,  with  my 
letter  of  this  date. 

A.  Maokenzie, 

Major  of  Engineers. 

[Third  indorsement.  1 

Office  Chief  of  Bnoineebs, 
U.  8.  Army, 
December  13, 1882. 
Respectfully  returned  to  the  honorable  the  Secretary  of  War,  invit- 
ing attention  to  the  report  thereon  of  Maj.  A.  Mackenzie,  Corps  of 
Engineers,  to  whom  it  was  referred,  from  which  it  will  appear  that,  in  his 
opinion,  the  new  plans  and  specifications  proposed  by  the  company  for 
the  bridge  are  not  as  good  as  those  presented  in  his  (Major  Mackenzie's) 
report  of  July  31,  1882,  which,  in  his  judgment,  will  best  secure  the 
interest  of  navigation.  He  suggests  that  the  difficulties  in  the  case  be 
overcome  by  securing  a  modification  of  the  act  of  March  3, 1875,  author- 
izing the  construction  of  the  bridge,  striking  out  from  section  2  the 
words  ''  that  the  bridge  shall  be  constructed  with  a  suitable  ponton 
draw,  of  not  less  than  five  hundred  feet  in  width,  located  over  the  main 
channel  of  the  river,'' and  substituting  therefor  the  words  ^'that  the 
bridge  shall  be  constructed  with  ponton  draws  of  such  length  and  loca- 
tion as  shall  be  ordered  by  the  Secretary  of  War." 

Major  Mackenzie's  views  are  concurred  in,  and  it  is  recommended 
that  the  attention  of  the  bridge  company  be  called  to  the  subject,  with 
the  view  to  securing  the  suggested  legislation. 

H.  G.  Wrioht, 

Chief  of  EngineerSy 
Brig,  and  Bvt  Maj.  Oen. 

[Fourth  indorsement.] 

The  Secretary  of  War  concurs  in  the  views  of  the  Chief  of  Engineers 
and  Major  Mackenzie. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 
War  Department,  December  15, 1882. 


bepobt  of  major  alexander  mackenzie,  corps  of  engineers, 
of  december  8,  1882. 

United  States  Engineer  Office, 

Rock  Inlandj  III,  December  8, 1882. 
General  :  As  instructed  by  your  indorsement  dated  December  1, 
1882,  on  letter  of  u*.  E.  Odell,  Secretary  East  Dubuque  Bridge  Company, 
to  the  Hon.  Secretary  of  War,  dated  November  22,  1882, 1  have  the 
honor  to  report  as  follows :  That  in  my  opinion  the  new  plans  and  speci- 
fications for  the  Dubuque  ponton  bridge  presented  to  the  Hon.  Secre- 
tary of  War  by  R.  E.  Odell,  Secretary,  under  date  of  November  22, 1882, 
are  not  as  good  as  the  plans  presented  in  my  report  dated  July  31, 1882. 
6456— B  83 101 
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The  later  plans  of  the  bridge  company  include  a  pier  200  feet  belov 
the  west  draw-rest  pier  of  the  railroad  bridge,  which  might  prove  a 
dangeroas  obstruction  to  rafts. 

The  act  of  March  3, 1875,  which  authorized  the  constmction  of  the 
Dubuqae  ponton  bridge,  required  a  suitable  ponton  draw  of  not  less 
than  500  feet  in  width,  and  was  evidently  intended  to  give  not  less  thw 
500  feet  clear  water-way.  Considering  the  proposed  location  of  pon- 
ton bridge  immediately  below  the  railroad  bridge  this  clear  water-way 
cannot  be  given,  whether  use  is  made  of  two  pontons  aggregating 
about  810  feet  in  length,  as  originally  proposed,  or  one  ponton  510  feet 
long,  as  now  proposed.  As  1  believe  the  plans  and  location  as  given 
in  my  report  of  July  31, 1882,  are  such  as  will  best  secure  the  interests)  of 
navigation,  I  would  respectfully  recommend  that  they  be  adhered  to. 

The  diflftculty  placed  in  the  way  of  construction  by  the  wording  of  the 
original  act  can  be  easily  overcome  by  such  legislation  as  will  modify 
the  act  of  March  3, 1875,  by  striking  out  from  section  2  the  words  <<  That 
the  bridge  shall  be  oonstructed  with  a  suitable  ponton  draw  of  not  less  than 
Jive  hundred  feet  in  toidthj  located  over  the  main  channel  of  the  river^^  aud 
substituting  the  words  ^'  That  the  bridge  shall  be  constructed  with  pon- 
ton draws  <^such  length  and  location  as  shall  be  ordered  by  the  Secretary 
of  War/" 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers, 

The  Cheep  op  Engineers,  U.  8.  A. 


LETTER  OP  THE    OHIEP  OP  ENGINSERS    TO    THE    HON.  THE    SECRE- 
TARY OP  WAR. 

OPPIOE  op  THE  ChIEP  OP  ENGINEERS, 

United  States  Army, 
Washington^  D.  C,  February  2,  1883. 
Sir:  I  have  to  acknowledge  the  reference  to  this  office  on  the  22d 
ultimo  of  the  letter  of  the  chairman  of  the  Committee  on  Commerce  of 
the  Senate  of  the  United  States  of  the  19th  ultimo,  inclosing  Senate 
bill  2358  ^'to  amend  an  act  entitled  <An  aet  to  authorize  the  constrao- 
tion  of  a  ponton  wagon-bridge  across  the  Mississippi  River  at  or  near 
the  city  of  Dubuque,  in  the  State  of  Iowa,'"  and  in  compliance  with 
your  instructions  to  report  that  it  was  referred  to  Maj.  A.  Mackenzie, 
Corps  of  Engineers,  who  has  returned  it  with  indorsement,  of  which 
the  following  is  a  copy: 

The  amendment  as  proposed  in  Senate  bill  ^^358.  herewith,  would  seem  to  be  8ati»- 
factory  as  permitting,  under  the  direction  of  the  Secretary  of  War,  the  constructioB 
of  the  Dubuque  ponton  bridge  in  accordance  with  plans  proposed  in  my  letter  of 
July  31,  1882  (shown  on  the  tracing  accompanying  this  paper),  which  duly  protecl 
the  interests  of  navigation. 

I  concur  in  his  views.    The  letter  of  the  chairman  of  the  Committee 
on  Commerce  and  accompanying  papers  are  herewith  returned. 
Very  respectfoUy,  your  obedient  servant, 

H.  O.  Wbioht,  , 

Chief  of  Engineers^ 
Brig,  and  Bvt.  Maj.  6en. 

Hon«  BOBBBT  T.  LII9G0LN, 

Secretary  of  War. 
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•C  C  3- 

PROPOSED  BRIDGE  OF  THE  SIOUX  CITY  AND  PACIFIC  RAILROAD  COM- 
PANY ACROSS  THE  MISSOURI  RIVER. 

New  York,  July  1, 1882. 

Dear  Sir  :  I  submit  for  your  examination  and  approval  tlie  plans  of 
a  proposed  bridge  across  the  Missouri  Eiver  at  the  present  crossing  of 
the  Sioux  City  and  Pacific  Kailroad,  which  bridge  is  to  be  built  under 
the  authority  given  by  act  of  Congress  approved  June  27, 1882. 
I  remain,  very  respectfully,  yours, 

Geo.  S.  Morison, 
UngiTieer  of  Sioux  City  and  Pacific  Bridge, 
Hon.  Eobert  T.  Lincoln, 

Secretary  of  War. 

[First  indorsement.] 

Office  Ohtep  of  Enoineers, 

U.  S.  Army, 
July  10, 1882. 

HespectfcQly  referred  to  Maj.  C.  R.  Suter,  Corps  of  Engineers,  for 
early  report. 
Copy  of  act  authorizing  bridge  herewith. 
To  be  returned. 

John  G.  Parke, 
Acting  Chief  of  JEJngineers, 

[  Second  indorsement.  ] 

United  States  Engineer  Office, 

Saint  LouiSy  Mo,,  July  15,  1882. 
Respectfully  returned  to  the  Chief  of  Engineers. 
I  have  examined  the  map  and  drawing  submitted  by  the  engineer  of 
the  bridge  company,  and  am  of  opinion  that  the  projected  bridge  con- 
forms in  its  details  to  the  requirements  of  the  act  authorizing  its  con- 
struction, and  that  if  the  chaunelis  regulated  as  indicated  on  the  bridge 
company's  map  no  unnecessary  impediment  to  navigation  will  ensue. 

Chas.  R.  Suter, 
Major  of  Engineers, 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  21, 1882. 

Respectfully  returned  to  the  Hon.  the  Secretary  of  War,  inviting 
attention  to  the  foregoing  indorsement  of  Maj.  C.  R.  Suter,  Corps  of 
Engineers,  to  whom  it  was  referred,  in  whose  views  I  concur. 
The  within  plans  are  recommended  for  approval  accordingly. 

H.  G.  Wright, 

Chief  of  Engineer 9y 
Brig,  and  Bvt  Maj.  Oen. 
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r Fourth  indorsement.] 

War  Department,  Jtdy  29, 1882. 
Bespeotfully  retarned. 

The  plans  are  approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Twebdalb, 

Chief  Glerk. 


LBTTBB  OF  THE  OfilEP  OF  BNaiNBBRS  TO  MAJOR  GHARLB8  R.  SUTRR, 
CORPS  OF  ENaiNEBRS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  August  1, 1882. 
Sir:  The  Secretary  of  War  has  approved  tbe  plan  of  the  bridge  sub- 
mitted by  Mr.  George  S.  Morison,  engineer  of  Sioux  City  and  Pacific 
Railroad  Bridge,  upon  which  you  reported  on  the  15th  ultimo. 

The  title  of  the  act  authorizing  the  bridge,  approved  June  27, 18S2, 
is  as  follows: 

An  act  authorixinir  the  Sioux  City  and  Pacific  Railroad  Company  to  construct  Mid 
maintain  a  railroad  bridge  oyer  the  Missouri  River. 

You  will  please  exercise,  as  far  as  practicable,  without  incurring  ex- 
pense, such  supervision  over  the  bridge  during  its  construction  as  will 
enable  you  to  report  whether  it  is  located  and  being  constructed  con- 
formably to  the  requirements  of  the  act  and  to  the  approved  plan. 
By  command  of  Brigadier- General  Wright. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 

Captain  of  Engineers. 
Maj.  C.  B.  SutbRj 

Corps  of  Engineers. 


C  C4. 

BRIDGES  OF  THE  TEXAS  AND  SAINT  LOUIS  RAILWAY  COMPANY  ACROS6 
OUACHITA   RIVER,  AT   CAMDEN,    ARKANSAS,  AND   ACROSS  ARKANSAS 

river  near  pine  bluff.  arkansas. 

Texas  and  Saint  Louis  Bailway  Company, 

Chief  Engineer's  Office, 
Pine  Bluff,  Art.,  September  23, 1882. 

Sir  :  I  have  the  honor  to  submit,  for  the  approval  of  the  Secretary  of 
War,  plans  and  maps  showing  the  design  and  location  of  bridges  pro- 
posed to  be  built  across  the  Ouachita  and  Arkansas  rivers  by  tbe  Texas 
and  Saint  Louis  Bailway  Compauy  under  the  act  approved  June  27. 
1882. 

Very  respectfully, 

C.  F.  Stephens, 
Chief  Engineer^  Texas  and  Saint  Louis  Railway.' 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  S.  A. 
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[First  indorsement.] 

Office  Chief  of  Engineers, 
U.  8.  Abmy, 
October  5,  1882. 
Eespectfully  referred  to  Capt.  T.  H.  Handbory,  Corps  of  Engineers, 
for  examination  and  report. 

The  act  referred  to  will  be  found  in  General  Orders,  A.  G.  O.,  BTo.  79 ; 
<$opy  sent  yon  August  20. 
To  be  returned. 
By  command  of  Brigadier-General  Wright. 

John  G.  Paeke, 
Lieut.  Col.  of  Engineers^ 
Bvt.  Maj.  Oen.,  U.  S.  A. 

[Second  indorsement.] 

United  States  Engineer  Office, 

LiUle  RocJc,  Ark.,  October  20,  1882. 
Eespectfully  returned  to  the  Chief  of  Engineers,  U.  8.  A.,  with  report 
of  this  date. 

Thos.  H.  Handbuey, 

Captain,  Corps  of  Engineers. 


REPORT   of  captain  THOMAS  A.  HANDBURT,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

lAttle  Rock,  Ark.,  October  20, 1882. 

General  :  To  comply  with  your  indorsement  dated  October  5, 1882, 
on  the  letter  of  Mr.  C.  F.  Stephens,  chief  engineer  Texas  and  Saint 
Louis  Eailway,  referring  to  me  for  examination  and  report  the  plans 
and  maps  showing  the  design  and  location  of  bridges  proposed  to  be 
built  across  the  Ouachita  and  Arkansas  rivers  by  the  Texas  and  Saint 
Louis  Railway  Company,  under  act  of  Congress  approved  June  27, 1882, 
which  had  been  submitted  by  him  for  the  approval  of  the  Secretary  of 
War,  I  have  the  honor  to  report  as  follows : 

On  the  16th  instant,  in  company  with  Mr.  Stephens,  the  chief  en- 
gineer of  the  Texas  and  Saint  Ix>ui8  Eailway  Company,  1  visited  Cam- 
den, Ark.  ifear  that  place,  on  the  line  of  this  railroad,  we  crossed 
the  Ouachita  Eiver  on  a  bridge  located  and  built  as  shown  in  the  draw- 
ings submitted  to  you.  The  location  of  the  bridge  and  the  direction  of 
its  axis  in  regard  to  that  of  the  current  of  the  river  seem  to  be  unobjec- 
tionable and  in  accordance  with  the  requirements  of  the  law  authoriz- 
ing the  construction  of  a  bridge  at  this  point. 

The  bridge  proper  consists  of  but  one  span,  with  long  trestle  ap- 
proaches, as  shown.  This  span  is  a  pivot  or  draw.  The  pivot  pier  con- 
sists of  a  central  iron  cylinder,  6  feet  diameter,  surrounded  by  six  like 
cylinders  4  feet  diameter.  These  are  filled  with  concrete  and  rest  on  a 
bed  of  lignite  24  feet  below  the  bottom  of  the  river.  The  distance 
from  out  to  out  of  this  cluster  is  26  feet.  The  abutment  piers  are 
made  of  piles  driven  into  the  bank  and  incased  with  heavy  planking. 
There  are  no  draw  rests. 

The  upper  and  lower  chords  of  the  bridge,  and  the  tension  members 
are  iron.  The  compression  members  are  wood.  Proper  machinery  is 
provided  for  opening  the  draw  by  hand.  The  lower  chord  is  10.6  feet 
above  the  high  water  of  1844,  which,  at  the  time  the  elevation  of  the 
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bridge  was  decided  upon,  was  regarded  as  extreme  high  water.    Last 
spring,  however,  the  water  rose  2  feet  above  the  high  water  of  1844. 

The  clear  openings  on  each  side  of  the  pivot  pier  are  110  feet. 

The  second  section  of  the  law  reads: 

*  *  *  And  if  the  bridji^es,  or  either  of  them,  over  the  said  Saline,  Ouachita,  and 
Red  rivers  shall  be  constructed  aa  draw  or  pivot  bridges,  the  draw  or  pivot  pier  shall 
be  over  the  main  channel  of  the  river  at  an  accessible  navigable  point,  and  the  open- 
ings on  each  side  of  the  pivot  pier  shall  not  be  less  than  one  hundred  and  thirty  feet 
in  the  clear  unless  otherwise  expressly  directed  by  the  Secretary  of  War,  and  if  at 
directed  shall  be  according  to  such  direction.     •    •    • 

Whether  in  the  exercise  of  this  discretion,  the  Secretary  of  War  has 
authorized  the  construction  of  this  draw  wito  clear  openings  of  bot  110 
feet,  1  have  not  been  informed. 

The  gauge  of  the  Texas  and  Saint  Louis  Bailroad  is  3  feet. 

With  regard  to  the  "  bridge  across  the  Arkansas  River  near  Pine 
Bluff,"  this  has  been  in  process  of  construction  since  as  early  as  last  June, 
and  is  not  yet  completed.  The  piers  are  nearly  all  down  to  foundation 
and  carried  above  the  present  stage  of  water.  I  have  visited  the  locali^ 
and  examined  the  location  of  the  bridge  and  the  direction  of  its  axis 
with  reference  to  that  of  the  current  of  the  river  at  the  stage  which  is 
most  important  for  navigation,  and  find  that  these  are  well  selected  and 
so  as  to  form  the  least  obstruction  to  the  navigation. 

The  proposed  site  for  the  draw  or  pivot  will  be  over  the  main  channd 
of  the  river  at  an  accessible  navigable  point,  as  the  law  requires.  The 
bridge  thus  far  is  being  built  in  accordance  with  the  drawings  submitted 
to  you  by  Mr.  Stephens,  and,  if  so  continned  to  completion,  will  fulfill 
all  the  requirements  of  the  law  authorizing  its  construction. 

The  only  question  upon  which  any  doubt  might  arise  is  as  to  its  loca- 
tion. The  law  referred  to  authorizes  the  Texas  and  Saint  Louis  Railway 
Company  to  construct  and  maintain  a  bridge  and  approaches  thereto 
over  the  Arkansas  River,  in  Jefferson  County,  in  the  State  of  Arkansas, 
near  the  city  of  Pine  Bluff.  This  bridge  is  being  built  at  a  point  10 
miles  below.  So  far  as  it  affects  the  navigation  of  the  river,  its  present 
site  is  more  favorable  than  any  that  might  have  been  selected  at  or  in 
the  more  immediate  vicinity  of  Pine  Bluff. 

If  the  selection  of  the  site  at  a  point  so  distant  from  that  mentioned 
in  the  act  is  no  valid  objection  the  construction  of  the  bridge  in  accord- 
ance with  the  plans  submitted  can  safely  be  authorized. 

The  letter  of  Mr.  C.  F.  Stephens,  chief  engineer  Texas  and  Saint 
Louis  Railway,  to  the  Chief  of  Engineers,  U.  S.  A.,  and  the  accompany- 
ing drawings  are  herewith  returned. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Hanpbuby, 

CaptaiUj  Carps  of  Engineers. 

Brig.  Gen.  H.  G.  Wbioht, 

Chief  of  Engineers,  U.  8.  A, 


LETTER  OF  THE  CHIEF  OF  ENGINEERS  TO   THE  HON.  THE  SEOBETABT 

OF  WAR. 

Office  of  the  Chief  of  ENaiNEBRS, 

United  States  Army, 
Washingt4>n,  D.  C,  October  31,  1882. 
Sir  :  I  have  the  honor  to  submit  herewith  a  letter  ot  September  23, 
1882,  from  C.  F.  Stephens,  chief  engineer  Texas  and  Saint  Louis  Rail- 
way Company,  transmitting  for  approval  a  drawing  showing  the  plaa 
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And  location  of  a  railroad  bridge  across  Oaachita  River  near  Camden, 
^rk.,  and  one  of  the  plan  and  location  of  a  railroad  bridge  across  Ar- 
kansas Biver  near  Pine  Blnff,  together  with  a  report  thereon  from  Gapt. 
T.  H.  Handbury,  Corps  of  Engineers,  to  whom  they  were  referred  for 
examination. 

The  provisions  of  the  sixth  section  of  the  act  of  June  27,  1882,  an- 
tborizing  the  construction  of  these  bridges,  have  not  been  complied  with 
in  so  far  that  they  were  located  before  the  required  approval  of  their 
construction  was  obtained.  They  were  in  fact  begun  and  partly  fin- 
ished before  the  passage  of  the  act. 

As  it  appears,  however,  that  the  plan  and  location  of  the  bridge 
^M^ross  the  Arkansas  at  Pine  Bluff  conform  to  the  requirements  of  the 
above  act,  I  would  respectfully  recommend  that  its  construction  be  ap- 
proved. 

As  regards  the  bridge  across  the  Ouachita  at  Camden,  the  second 
section  of  the  above  act  requires  that  the  opening  on  each  side  of  the 
pivot  pier  shall,  for  bridges  across  Oaachita,  be  not  less  than  130  feet 
in  the  clear.  The  opening  on  each  side  of  the  pivot  pier  of  this  bridge 
as  now  built  is  but  110  feet,  and  it  is  submitted  whether  this  departure 
from  the  conditions  imposed  is  not  sufficient  to  justify  the  withholding 
of  the  required  approval  of  its  plan  and  location. 
Very  respectfully,  your  obedient  servant, 

H.  G.  Wbioht, 

Chief  of  Engineers^ 
Brig,  and  Bvt.  Maj.  Gen. 

Hon.  BoBEBT  T.  Lincoln, 

Beeretary  of  War. 

[First  indorsement.] 

Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  that  part  of  section  2  of  the  act  of  June  27,  1882,  following  the 
words  ''and  the  opening  on  each  side  of  the  pivot  pier  shall  be  not  less 
than  130  feet  in  the  clear,'^  viz:  ^'unless  otherwise  expressly  directed 
by  the  Secretary  of  War,  and  if  so  directed  shall  be  according  to  such 
direction,"  &c. 

This  language  seems  to  leave  the  matter  of  the  width  to  be  deter- 
mined by  the  Secretary  of  War,  and  in  view  thereof  the  recommenda- 
tion of  the  Chief  of  Engineers  is  requested  as  to  the  proper  width  of 
the  openings  on  each  side  of  this  pivot  pier  of  the  bridge  over  the 
Ouachita  at  Camden,  Ark. 

By  order  of  the  Secretary  of  War. 

O.  H.  CABBINaTON, 

Acting  Chief  Cleric. 
War  Dbpabtment,  Novemher  3, 1882. 


BEPOBT  OF  OAPTAIN  THOHA.S  H.  HANDBUBT,  OOBPS  OF  ENaiNEBBS^ 

OF  APBIL  7,  1883. 

United  States  Engineeb  Office, 

LiUle  Rookj  Arfc.,  April  7,  1883. 
Genebal  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  com- 
munication of  the  2d  instant  calling  my  attention  to  the  fact  that  your 
office  was  without  a  reply  to  your  instructions  to  me  of  the  8th  of  No- 
vember last,  with  reference  to  certain  additional  information  required 
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regarding  the  Texas  and  Saint  Louis  Railroad  Company^s  bridge  over 
the  Oaachita  Biver  near  Camden,  Ark. 

In  reply  I  have  the  honor  to  state  that  immediately  apon  the  receipt 
of  the  instructions  of  November  S,  I  addressed  a  communication  to  the 
manager  of  the  principal  line  of  steamers  plying  upon  the  Ouachita 
River  with  the  view  to  obtaining  an  expression  of  opinion  from  the 
ste-amboat  men  as  to  what  should  be  the  proper  width  of  the  opening 
on  each  side  of  the  pivot  pier  of  the  bridge  over  the  Ouachita  at  Cam- 
den.   To  this  communication  I  have  as  yet  received  no  reply. 

At  the  same  time  I  also  wrote  to  Mr.  C.  F.  Stephens,  chief  engineer 
Texa«  and  Saint  Louis  Railway  Company,  for  information  as  to  why  the 
draw  openings  of  this  bridge  were  not  made  130  feet  in  the  clear  as  the 
law  requires,  instead  of  110  feet  as  built.    His  reply  was: 

The  reason  that  this  bridge  was  const racted  of  clear  openings  of  110  feet  instead 
of  130  feet,  was  that  a  space  of  250  feet,  allow iug  openings  of  110  feet  on  each  side 
of  the  plTot  pier,  reaches  across  the  whole  river,  the  abutments  being  on  dry  gronnd 
at  an  ordinary  stage  of  wat«r.  It  was,  therefore,  deemed  unnecessary  to  build  a 
bridge  of  greater  span« 

I  inclose  herewith  a  tracing  from  a  copy  of  the  drawings  of  tbis 
bridge  furnished  me  by  Mr.  Stephens.  An  examination  of  this  will 
show  that  if  a  pivot  draw  is  to  be  x)rovided,  with  a  passage  way  on  each 
side  for  steamers,  as  contemplated  by  the  act  authorizing  the  construc- 
tion of  a  bridge  at  this  point,  all  the  space  practicable  to  be  left  has 
been  provide<1  for,  as  the  bridge  is  now  built. 

Whether  this  space  of  110  feet  is  suf&cient  for  the  accommodation, 
without  undue  detention  and  danger,  of  such  steamers,  rafts,  and  crafts 
of  various  kinds  as  may  have  occasion  to  pass  the  bridge  is,  I  think,  a 
matter  of  great  doubt.  At  present  the  amount  of  commerce  passing 
this  point  on  the  Ouachita  River  is  very  limited,  but  it  has  been  and  no 
doubt  will  again  be  quite  considerable.  The  opening  provided  is  cer- 
tainly not  as  large  as  the  interests  of  this  commerce  have  a  right  to 
demand. 

Section  4  of  the  act  approved  June  27, 1882,  authorizing  the  construe- 
tion  of  a  bridge  over  the  Ouachita  Biver  at  Camden,  provides — 

That  no  bridge  shall  bo  erected  or  maintained  under  the  authority  of  this  act  which 
shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation  of  said 
rivers;  and  if  any  bridge  erected  under  such  authority  shaU,  in  the  opinion  of  the 
Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  or  orid^es  to  be  made  as  will  effectually  obviate 
such  obstructions,  and  all  such  alterations  shall  be  made  and  all  such  obstructions  be 
removed  at  the  expense  of  the  owner  or  owners  of  said  bridge. 

Were  the  present  bridge  so  altered  as  to  locate  the  pivot  pier  near  or 
on  either  shore,  providing  but  one  opening,  a  space  of  130  feet,  or  even 
the  whole  width  of  the  river,  might  easily  be  made  available  for  the 
passage  of  boats. 

In  my  judgment  one  opening  of  130  feet  would  be  preferable  under  the 
circumstances  to  two  of  110  feet  each,  and  any  bridge  that  contemplates 
a  less  clear  opening  than  130  feet  should  not  receive  the  approval  of  the 
Secretary  of  War. 

Before  the  completion  of  the  Cairo  and  Fulton  Bailroad,  now  the 
Saint  Louis,  Iron  Mountain  and  Southern,  Arkadelpbia,  Ark.,  75  miles 
above  Camden,  and  the  head  of  navigation  on  the  Ouachita  Biver,  was 
a  point  from  which  from  eight  to  ten  thousand  bales  of  cotton  per  year 
were  shipped  by  river  to  market.  Camden  was  another  large  shipping 
I>oint.  As  much  as  forty  thousand  bales  a  year  were  sent  from  here. 
Large  quantities  of  supplies  were  returned  to  the  country  by  the  same 
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means.    Large  boats  ran  regularly  during  the  boating  season  from  Gam- 
den  to  New  Orleans  and  Saint  Louis. 

One  of  these  drew  as  much  as  8.5  feet  of  water,  was  250  feet  long  and 
67.5  feet  wide  over  all.  So  important  was  this  commerce  that  at  one 
time  a  system  of  slackwater  navigation  was  projected  for  this  river  in 
order  to  secure  navigation  throughout  the  whole  year.  With  the  advent 
of  railroads  into  this  section  of  the  country  the  river  commerce  declined^ 
and  is  now  much  less  than  it  was  formerly,  especially  in  that  portion 
of  the  river  above  Camden.  With  the  future  developments  of  the  coun- 
try, however,  it  is  natural  to  suppose  that  the  river  commerce  will  again 
assume  importance.  In  that  event,  the  abandoned  project  for  slack- 
water  navigation  will  naturally  be  revived.  However  we  look  at  the 
subject,  any  bridge  across  the  river  is  a  factor  of  considerable  impor- 
tance to  its  navigation. 

In  view  of  the  fact  that  there  is  at  present  but  a  very  limited  com- 
merce passing  this  bridge  on  the  Ouachita  Eiver,  and  that  to  change  it 
in  accordance  with  the  above  suggestions  would  be  attended  with  con- 
siderable expense  and  great  inconvenience  to  the  railroad  company, 
which  is  pushing  its  road  through  an  undeveloped  country,  I  would 
submit  that  I  can  see  no  objection  to  the  matter  remaining  in  abeyance 
until  such  time  as  increased  commerce  demands  that  the  change  should 
be  made.  In  the  mean  time  the  bridge  will  be  but  one  of  a  numerous 
elass  built  over  navigable  streams  throughout  the  country  without  law 
or  authority  from  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 
Oaptain^  Corps  of  Engineers. 

Brig.  Gen.  H.  G.  Wrioht, 

Chief  of  Engineers  J  U.  8.  A. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS  TO  THE  HON.  THE  SECRETARY 

OF  WAR. 

Office  of  the  Chief  of  Enoineers, 

United  States  Army, 
Washington^  D.  0.,  April  16, 1883. 

Sir  :  Eeferring  to  letter  from  this  office  of  October  31, 1882,  submit- 
ting letter  from  0.  F.  Stephens,  chief  engineer  of  the  Texas  and  Saint 
Louis  Eailway  Company,  transmitting  for  approval  drawings  showing 
plan  and  location  of  a  railroad  bridge  across  the  Ouachita  River  near 
Camden,  Ark.,  and  of  a  railroad  bridge  across  Arkansas  River  near 
Pine  Bluflf,  together  with  report  thereon  from  Capt.  Thomas  H.  Hand- 
bury,  Corps  of  Engineers,  &c. ;  and  to  the  indorsement  of  the  Secretary 
of  War  dated  November  3, 1882,  returning  it  to  this  office,  requesting 
lecommendation  of  the  Chief  of  Engineers  in  regard  to  proper  width 
of  draw  openings  on  each  side  of  the  pivot  pier  of  the  bridge  over  the 
Ouachita  at  Camden,  I  have  the  honor  to  report  that  the  papers  were 
referred  to  Capt.  Thomas  H.  Handbury,  Corps  of  Engineers,  November 
8, 1882,  and  have  been  returned  with  report  of  7th  instant,  which  is 
herewith  submitted. 

It  will  be  seen  that  the  whole  width  of  the  river  at  Camden  is  but 
250  feet,  and  it  would  not,  therefore,  be  practicable  to  make  draw  open- 
ings on  each  side  of  the  pivot  pier  130  feet  in  width,  as  required  by  the 
act  of  June  27, 1882.    The  pivot  pier  might  have  been  so  constructed  as 
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to  give  a  width  of  130  feet,  or  more,  on  one  side,  which  would  have 
obstracted  the  navigation  much  less  than  the  two  openings  of  110  feet 
each  adopted  by  the  raihroad  company. 

In  view  of  the  fact  that  there  is,  as  stated  by  Captain  Handbury,  but 
a  very  limited  commerce  passing  this  bridge,  and  that  a  change  as  sug- 
gested by  him  would  involve  great  expense  and  inconvenience  to  the 
railroad  company,  I  concur  in  his  opinion  that  it  would  be  better  to 
leave  the  matter  as  it  stands  for  the  present^,  and  until  such  time  as  the 
interests  of  commerce  may  demand  greater  facilities  for  passing  thai 
are  now  afforded. 

The  bridge  at  Pine  Bluff,  over  the  Arkansas  Biver,  having  been  con- 
stracted  in  accordance  with  the  provisions  of  law,  is  recommended  for 
approval. 
Previous  papers  are  herewith. 

Very  respectfally,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  Engineers f 
Brig,  and  Bvt.  Maj.  Oen. 
Hon.  BoBERT  T.  Lincoln, 

Secretary  of  War. 


[First  indoraement.  ] 
Approved. 


War  Department,  April  21, 1883. 


BoBBRT  T.  Lincoln, 

Secretary  of  War. 


CC5. 

BRIDGE  ACROSS  LA.KE  CHAMPLAIN  FROM  ALBURGH,  VERMONT,  TO 
ROUSE'S  POINT,  NEW  YORK;  AND  BRIDGE  ACROSS  MISSISQUOI  BAY 
BETWEEN  THE  TOWNS  OF  SWANTON  AND  ALBURGH..  VERMONT. 

Washington,  D.  C,  February  21, 1883. 
Sir:  I  herewith  submit  plans  and  maps  appertaining  to  the  bridging 
of  Lake  Ghamplain  at  Rouse's  Point  and  Alburgh,  V t.,  for  approval,  &e. 
Respectfally, 

A.  B.  Jbwett, 

Director  B.  R. 
To  the  Secretary  op  War. 

[First  iudoraement.  ] 

Office  Chief  of  Enoinbers, 

U.  S.  Army, 
February  24,  ISSS. 

Respectfully  returned  to  the  honorable  the  Secretary  of  War. 

The  drawings  submitted  conform  to  the  requirements  of  the  law,  with 
the  exception  of  that  portion  relating  to  the  direction  and  strength  of 
currents.  This  last  condition  is  impracticable,  as  well  as  unimportant, 
inasmuch  as  the  currents  depend  mainly  for  their  direction  and  strength 
upon  the  direction  and  force  of  the  wind.  In  calm  weather  the  current 
is  scarcely  appreciable  in  Missisquoi  Bay,  while  in  the  channel-way  op- 
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poaite  Bouse's  Point  there  is  a  gentle  current  to  the  north.  Whatever 
l>earing  this  current  may  have  upon  the  navigation  in  connection  with 
ttie  drawbridge  at  this  point,  it  will  not  be  modified  in  any  important 
degree  by  the  proposed  bridge,  inasmuch  as  its  draw  openings  are  to  be 
in  continuation  of  the  draw  openings  of  the  existing  bridge,  thus  con- 
stituting practically  a  single  draw. 

I  therefore  think  the  plans  and  locations  of  the  bridges  may  be 
proi)erly  approved  by  the  Secretary  of  War,  and  I  recommend  accord- 
ingly. 

A  copy  of  the  act,  certified  at  the  Department  of  State,  is  herewith. 

H.  G.  Wright, 

Chief  of  Engineers  J 
Brig,  and  Bvt  Maj,  Gen. 

[Second  indorsement.] 

Wab  Depabtment,  February  24, 1883. 
Approved. 

BoBEBT  T.  Lincoln, 

Secretary  of  War. 
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IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA,  AND  OF  THE 
ENTRANCE  TO  SUPERIOR  BAY,  LAKE  SUPERIOR— IMPROVEMENT  OF 
THE  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 


REPORT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30, 1883,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Harbor  at  Daluth,  Minnesota.  I    3.  Harbor    at  Orand    Maraii,    Minae- 

H,  Dredging  Superior  Bay,  WiBConsin.        |  sota. 


(For  letter  of  transmittal,  see  Appendix  X.) 


D  D  I. 

IMPROVEMENT    OF    HARBOR   AT    DULUTH,    MINNESOTA. 

The  present  project  as  to  dredging  is  based  upon  the  report  and  esti- 
mates of  a  Board  of  Engineers  convened  in  January,  1881,  and  contem- 
plates the  maintenance  of  the  existing  dredged  areas  and  enlargement 
of  the  harbor  by  dredging,  as  follows,  viz : 

1.  On  a  line  from  Rice's  to  Minnesota  Point ; 

2.  On  a  line  from  the  blast-furnace  docks  to  intersect  with  the  chan- 
nel of  the  Saint  Louis  Biver ; 

3.  On  a  line  parallel  to  Minnesota  Point;  and, 

4.  Along  the  west  side  of  Rice's  Point,  in  Saint  Louis  Bay. 
The  dredging  to  provide  for  a  depth  of  16  feet  at  low  water. 

The  cost  of  the  project,  including  the  item  of  $25,000  for  maintenance 
of  the  canal  piers  for  the  present,  as  given  in  Annual  Report,  1881,  is 
placed  at  $212,988.36. 

For  original  projects  and  history  of  the  work  to  1879,  see  pages  1470- 
1475,  Appendix  Y,  Annual  Report,  1879. 

Congress,  by  act  passed  August  2,  1882,  appropriated  the  sum  of 
$45,000  for  continuing  the  improvement.  This  sum  was  applied  to 
dredging,  for  which  $33,000  was  allotted,  and  to  repair  and  preservatioa 
of  the  piers  bordering  the  canal. 
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Contract  was  entered  into  with  Williams  &  Upham  on  the  19th  of 
September,  1882,  for  the  dredging,  at  16  cents  per  cable  yard.  Repairs 
to  piers  were  made  by  day  labor  and  purchase  of  material. 

The  work  of  dredging  commenced  in  September,  1882,  and  closed  in 
November,  resuming  in  April  following.  The  dredging  was  mostly  done 
in  the  area  lying  opposite  the  Northern  Pacific  Railroad  Docks  and 
over  several  bars  formed  by  the  action  of  winter  and  spring  storms  and 
near  the  bay  end  of  the  canal.  Total  quantity  dredged  during  the  fiscal 
year,  114,492  cubic  yards. 

Upon  application  of  the  contractors  and  for  sufficient  reason  the  time 
for  completing  the  contract  has  been  extended  to  the  15th  of  November 
next.  The  work  for  the  coming  season  will  be  mainly  with  a  view  ro 
deepening  the  harbor  area  and  channels  from  the  canal  to  the  docks. 

From  the  experience  of  a  number  of  years  and  from  the  history  of 
this  work  it  is  believed  that  a  large  amount  of  dredging  must  be  done 
annually  to  keep  the  area  free  from  shoals  which  fonn  at  exposed  points, 
and  which  are  largely  due  to  the  effect  of  waves  driving  through  the 
canal  during  storms  and  beating  up  the  bottom  of  the  dredged  area, 
which  is  generally  of  a  light  and  easily  shifted  material*  The  action  of 
propeller  wheels  also  disturbs  the  bottom  more  or  less,  in  addition  to 
which  is  the  tendency  of  the  materia)  to  ^^ flatten  out"  along  the  sides 
and  edges  of  ^^  cuts."  It  has  to  be  borne  in  mind  that  the  harbor  of 
Duluth  is  in  reality  an  artificial  one,  the  depth  where  the  principal  docks 
now  are  having  averaged  about  9  feet  before  the  canal  was  excavated 
through  Minnesota  Point.  The  canal  was  commenced  in  1870,  and 
before  the  improvement  of  the  harbor  was  undertaken  by  the  United 
States.  The  piers  bordering  the  canal  were  built  without  any  apparent 
regard  to  the  effect  of  future  scour  and  deepening  of  the  canal,  and 
as  the  scour  increases  their  stability  will  probably  be  endangered.  The 
canal  was  badly  located,  and  as  a  result  of  the  separation  of  the  harbors 
of  Duluth  and  Superior,  each  with  its  own  independent  connection  with 
the  lake,  two  channels  of  entrance  have  to  be  watched  and  maintained 
by  the  uovernment.  More  harbor  room  is  needed.  In  strong  gaJes 
from  the  north  and  northeast  vessels  entering  the  harbor  frequently  find 
difficulty  in  keeping  off  the  undredged  area. 

On  the  pier- work  was  expended  64,46(5  feet,  B.  M.,  of  lumber,  83  cords 
of  stone  filling,  and  3,900  pounds  of  iron.  There  was  laid  on  the  north 
pier  865  linear  feet  of  decking,  and  on  the  south  pier  305  linear  feet,  both 
measured  from  the  outer  end. 

The  piers  are  now  in  fair  condition,  but  the  east  pier-head  should  be 
renewed. 

Vessels  drawing  14  feet  of  water  can  now  reach  any  of  the  docks,  and 
16  feet  draught  can  be  carried  at  this  writing  through  the  canal.  The 
general  depth  will  be  increased  by  the  close  of  the  season  of  1883. 

The  Government  does  not  own  any  of  the  land  adjoining  the  canal 
piers.  It  would  be  advantageous  to  the  United  States  to  possess  title 
to  a  small  strip  of  land  on  each  side  of  the  canal  from  bay  to  lake,  as  space 
is  required  frequently  for  receiving  and  framing  material,  &c.  The  land 
could  probably  be  secured  at  small  outlay. 

The  necessity  of  dredging  certain  points  in  the  harbor  over  again 
every  year  or  two,  and  the  advantage  of  being  able  to  dredge  to  greater 
or  less  extent  independently  of  contract  work,  lead  to  the  conviction 
that  it  would  be  economical  in  the  end  were  the  Government  to  con- 
struct and  operate  a  dredging  machine  of  from  1 ,000  to  1,500  cubic  yards 
capacity  per  day,  together  with  the  necessary  steam-tug  and  scows. 
This  plant  could  be  utilized  for  both  Duluth  and  Superior  harbors. 
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Liberal  appropriations  are  needed  in  order  to  keep  the  harbor  in  a 
condition  commensnrate  with  its  commercial  importance.  For  the  fiscal 
year  ending  Jnne  30,  1885,  the  snm  of  9110,000  can  be  profitably 
expended  in  abont  the  following  proportions : 


For  dredginf^  . . . 
Repairs  to  piers. 


190,000 

20,000 

110,000 

Looking  forward  to  the  necessity  of  dredging  thq  shoals  in  the  harbor, 
which  will  probably  form  again  before  the  opening  of  navigation  next 
spring,  it  would  be  of  advantage  could  a  part  at  least  of  the  appropria- 
tion asked  for  be  available  during  the  coming  winter  in  order  that  con- 
tract may  be  entered  into  before  the  following  spring  for  the  dredging 
Just  referred  to. 

Mr.  Guy  Wells,  assistant  engineer,  has  been  in  local  charge  of  work 
for  the  improvement  of  the  bay  of  Superior,  including  the  harbor  of 
Duluth,  and  is  entitled  to  much  credit  for  the  faithful  and  economical 
manner  in  which  he  has  discharged  his  duties. 

Estimated  cost  of  present  project |212,d88  36 

Amoant  exi>eiided  under  present  project  to  Jnne  30, 1883,  (in- 

clnding  outstanding  liabilities) |79»070  67 

Amoant  expended  prior  to  present  project  (January  1881)  . .     270, 651, 61 


Total  amount  expended  to  Jnne  30, 1883  (including  outstanding  liabilities )    349, 722  48 

This  work  is  in  the  collection  district  of  Duluth.  Duluth,  Minn.,  is  the  nearest  port 
•f  entry.  The  collections  at  this  port  for  the  fiscal  year  ending  June  30, 1883,  were 
$14,184.03. 

Ah9lr«iei  of  appropriatums  made  far  the  korhor  of  Dultiiky  Minn.;  how  expended,  and  to  he 

expended,  ^o. 


AppTOpriationB. 


By  Mi  approved  March  3, 1871 

By  act  approTed  Jtiae  10,  1872 

Allotted  from  act  approved  March  3, 1873. 

By  act  approved  Jnne  23, 1874 

By  act  approved  March  3, 1675 

Bj  act  approved  Angnat  14, 1876 

By  act  approved  June  18.  1878 

By  act  approved  March  3, 187t 

By  act  approved  June  14,  1880 

By  act  approved  March  3. 1881 

By  act  paaaed  Angnst  2, 1882 


Constmc- 

tion  of 

breakwater, 

&c. 


Total. 


$60,000 
50,000 


110,000 


Sepairs  of 
piera,  Sec. 


$82,723  59 
1,879  54 


6,000  00 
865  96 
<600  00 
5,000  00 
6,000  00 
4,145  91 


Dredging 

inaideliar- 

bor,  &c. 


$3,325  61 
8,180  46 
35,000  00 
9,000  00 
29,134  04 
20,400  00 
20,000  00 
85,000  00 
19, 627  37 


60, 215  00  I  179, 607  48 


Amoanta 
apptoprl- 


$60,000  00 
50,000  00 
36.049  20 
10,000  00 
35.000  00 
15,000  00 
30.000  00 
25,000  00 
25,000  00 
40,000  00 
45,000  06 


871. 049  26 


Jaly  1, 1883,  balance  on  hand  for  repairs  of  piers,  dredging,  &e.,  $21,326.72. 

Amounts  expended  prior  to  present  project  (January,  1881)  vis : 

Breakwater $110,000  00 

Canal  piers,  &c 45,698  33 

Dredging,  &c 114,953  48 

Total 270.651  81 
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Total  amount  expended  to  June  30,  1883 : 

Breakwater $110,000  00 

Canal  piers,  &c 60,215  00 

Dredging,  io 179,507  48 

Total 349.722  48 

Total  amount  expended  under  present  project  (January,  1881)  to  June  30, 
1883: 

Canal  piers,  Sco $14,517  54 

Dredging,  &c 64,553  13 

Total 79.070  «7 

Estimate  for  carrying  out  present  project  (adopted  in  1881) 212, 988  36 

Remaining  to  be  appropriated 127,988  36 

Maneif  statement. 

July  1,  1882,  amount  available $393  94 

Amount  appropriated  by  act  passed  August  2,  1882 45,000  00 

45,393  94 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $18,468  11 

July  1,  1883,  outstanding  liabiUties 5,599  11 

24,067  22 

July  1,  188:^,  amount  available 21,326  72 

Amount  (estimated)  required  for  completion  of  existing  project  adopted 

in  1881 127,988  36 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30, 1885: 

For  dredging $90,000  00 

Repairs  to  and  renewal  of  portions  of  piera 20, 000  00 

110.000  00 


Abstract  of  proposals  opened  September  14, 1882,  by  Capt.  Charles  J.  Allen,  Corps  of  Enp- 
neerSf  Saint  Paul,  Minn.,  for  dredging  in  the  inside  harbor  of  Duluth,  Minn. 


No. 

{fames  and  addresses  of  bidders. 

Names  and  addresses  of  sureties. 

Dredging. 

1* 

Tully  H.  Smith.  Milwaukee.  Wis 

D.G.  Rogers  and  Uriel  B.  Smith,  Mil- 
waakee,  Wis. 

Isaac  Bearincer  and  Famham  Lyon, 
East  Sarinaw,  Mich. 

Chas.  E.  Boswick  and  Walter  Van 
Brunt,  Dulnth,  Minn. 

C.  S.  Crane  and  Jacob  W.  Skinkle,  Chi- 
cago, IlL 

Peretuyd. 

#0  19 

2 
3 

4t 

Carkin,  Stiokney  &  Cram,  East  Saginaw, 

Mioh. 
Williams  A,  Upbam,  Dalath,  Khm 

Ghioago  Dredfcing  and  Dock  Company, 

0  19 
0  16 
031 

*  Informal.    Tnllr  H.  Smith's  signature  on  bidder's  bond  not  witnessed. 

t Informal  G.  S.  Crane,  president  of  the  oompany^olng  on  as  bondsman  for  the  oompany  ^  also  m- 
formal.  the  bondsman  not  having  Justified  before  a  United  States  official  as  required  by  law,  and  is 

bidder's  bond  paragraph  reading  "given  under  our  hands  and  seals  this day  of  Septemberrl88S," 

day  of  the  month  not  given. 

Contract  awarded  to  Williams  &  Upham. 
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COMMKRCIAL  STATISTICS. 

ArritaU  and  clearanoeof  vmhU,  fc^  1882. 


Desorlptioii. 


YeaMli. 


Screw 


PAddle 
steamen. 


Amerioan  reMela  fW>m  AmerioMi  porte  . 
AmericAB  TeBsela  fW>in  foreign  ports — 
ForeifCD  reaaels  ftom  foreign  porta 


260 
2 
18 


424 

6 
95 


26 


Total  1882 . 
Total  1881  . 
Total  1880 . 
Total  1879 . 
Total  1878 . 
Total  1877 . 


243 

202 

176 

09 

41 


527 
362 
298 
296 
809 
245 


26 
71 
29 
31 
38 
43 


CLKAUAKCV8. 


American  Teesels  for  American  porta  . 
American  resaela  for  foreign  porta — 
Foreign  T«iflaela  for  foreign  porta 


259 

1 
17 


431 
7 
91 


26 


Total  1883 . 
Total  1881 . 
Total  1880 . 
Total  1879 . 
Total  1878 . 
Total  1877 . 


277 
245 
201 
173 
58 
40 


343 
294 
293 
301 
245 


26 
72 
29 
31 
34 
48 


Increase  in  arrlTala  of  all  klnda  In  1882  over  1881 167 

Increaae  in  olearanoea  of  all  kinds  in  1882  over  1881 172 

Note.— The  '^in  transit  trade"  of  the  port  of  Dulnth  for  the  fiscal  year  ending 
Jane  30,  1883,  is  as  follows : 

Valae  of  merchandise $2,999,240  00 

Estimated  duties  thereon 1,690,117  05 

Stateimeni  of  freighia  forwarded  and  received  fry  railroads  at  Duluih  for  the  year  1882. 


Gommoditiea. 


By  Saint  Paul 
and  Bnldth 
Kailroad. 


By  Northern  t 
Pacific  Rail-  I 
road.  i 


Total 


Salt 

Iron 

Coal 

Merchandise 

Railroad  material 

Lime  and  cement 

Lnmher  and  shingles. . 


FOKWAKDBD. 


Pounds. 
27, 243,  600 

18,  824,  882 
157.  985,  020 
73,  098, 178 


Pounda.       I 
5, 205, 770 


Total. 


249,379,857  1 
69, 118, 179  I 
74,  732. 164 
10,315.470  I 
76,  097,  260 


Pound§. 
32. 440, 370 

18.  824,  882 
407.  364,  877 
142,  216,  357 
74.  732, 164 
10,315,470 
76,  097,  250 


277, 151,  680  I        484,  848,  690  !      762. 000, 370 


Flour 

Grain 

M^rchfoidise,  &c. . . 

BKCKIYBD. 

64, 879,  040 
74, 482, 745 
92,509,628  { 

1,488,000 

183,  352,  000 

9,701,717 

66.  367,  040 
257, 834,  745 
102,  211, 340 

Total 

231,871,408  \ 

1 

134,  541,  717 

426,413,126 

COMPARISON  WITH  PREVIOUS  TEARS. 

Total  received  and  forwarded : 

Pounds. 

18»»2 1,188,413,495 

1881 859,660,a38 

1880 769,680,497 

1879 602,538,667 

1878 354,974,561 

1»77 311,208,341 

1876 277,197,587 

5455— B  83 102 
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Receipts  and  shipmenta  hy  lake  during  the  year  1882  at  the  port  of  JDuluik,  Minn. 


Commodities. 


Freigbt  re- 
ceived. 


Freight 
■hipped. 


TotiO. 


Merehuidite 

Belt 

Beilroad  and  pig  iron. 

Lumber 

Coel 

Flour 

Wheetandoom 


Pounds. 
147,650,000 

34.500,000 
117,115,582 

18, 318, 600 
510,000.006 


PoMMb. 
97.585^700 


64.790,000  i 
830,399,140 


Pounde. 
175.175,196 

34.5061,096 
117,115.582 

16.3I9L699 
510^0001,096 

64.790,069 
830,388,140 


Total,  1883 . 
Total,  1881 . 
Total,  1880 . 
Total,  1879  . 
ToUl,  1878  . 
Total.  1877 . 
Total,  1876 . 


897,564,182 
501, 198»  460 
966, 347, 108 
879,946,047 
154.704,305 
131,307,155 
77. 510, 436 


398,694,840 
947, 667, 787 
366,386.951 
316,917,673 
199,099,477 
165,753,994 
199,676,050 


l,150.8ia9tt 
998,666.199 
634,633,956 
568. 863, 199 
353,756,189 
907,15^39 
870,186.486 


The  seMon  of  1882  wao  the  longest  period  of  navigation  at  this  port  for  many  years, 
with  the  single  exception  of  1878.  The  lake  was  free  from  ioe  nearly  all  of  last  winter, 
and,  with  the  exception  of  the  obstruction  ft-om  drift  ice  that  beean  to  pack  at  the  head 
of  the  lake  in  March,  there  was  no  obstruction  to  navigation  auring  any  part  of  last 
winter  or  spring. 

Opening  and  doting  of  the  harbor  at  IhUuih,  Minn, 


Tear. 

Opening. 

Cloelng. 

Year. 

Opening. 

Clodng. 

1856 

April  15 

December  16. 
Kovember  22. 
November  20. 
November  20. 
November  9. 
December  4. 

December  16. 
December?. 
December  1. 
Decembers. 
December  10. 

November  21. 

1869 

,  1870 

1871 

1  1872 

(1873  .... 

1  1874 

,  1875 

1  1876 

1  1877 

1878 

I  1879 

!  1880 

1881 

1888 

April  25 

November  12. 

18S6 

April  16 

April  12 

November  21. 

1857 

]^y27 

April5 

1858 

March  20 

MarohO 

November  24. 

1869 

May  25 

May  10 

1860    . 

April  7 

Ey  2. :...;.!;;: 

December  ll« 

1881 

June  12 

Mar  12 

1862 

April  28 

iuj2  :::.::::::• 

April  26 

December  19. 

1868 

liiLy  10 

December  17. 

1864 

April  28 

Miixch29 

i^?\!L::::::::: 

Jannazy  2, 1879. 
DeoemberU. 

1866 

April  22 

1866 

Sayi".:::;::::. 

December  17. 

1867 

ApfUlO 

EyS::;::..:...:. 

November  96. 

1866 

Anrill 

April  15 

PemmbifrOO. 

DD  a. 

DREDGING  SUPERIOR  BAY,  WISCONSIN. 

The  present  plan  as  to  dredging  was  adopted  in  1881,  and  oontem- 
plated— 

1.  Deepening  and  enlarging  the  channel  between  the  piers ; 

2.  Dredging  channel  fh>m  the  entry  past  the  month  of  the  Nemacyi 
Biver  around  and  parallel  to  the  shore  of  Superior  Bay,  to  Quebec 
Wharf; 

3.  Thence  from  Quebec  Wharf  along  the  west  side  of  the  bay  to  an 
intersection  with  the  channel  of  the  Saint  Lonis  Biver  opposite  Conner's 
Point ; 

4.  Up  the  Nemadji  Biver  for  about  half  a  mile; 

5.  The  preservation,  by  deepening  and  enlarging,  the  old  Quebec 
Wharf  Channel.  The  dredging  to  provide  for  a  depth  of  16  feet  at  low 
water.  The  preservation  of  the  piers  for  the  present  was  placed  at 
•25,000. 

Total  estimated  cost,  $312,080. 
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IPoT  the  history  of  this  work  to  the  close  of  the  fiscal  year  ending  June 
30, 1879,  see  pages  1470-1475,  Appendix  Y,  Annual  Report,  1879;  also, 
see  abstract  of  appropriations,  how  expended,  &c.,  appended  to  this 
report. 

Under  the  appropriation  of  $40,000,  by  act  of  Congress  passed  Au- 
gust 2,  1882,  for  continuing  operations,  a  contract  was  entered  into 
September  19,  1882,  with  Williams  &  Upham,  of  Duluth,  at  17  cents 
per  cubic  yard,  for  aboat  930,000  worth  of  dredging.  This  contract  has 
been  extended,  as  to  time,  to  November  15,  next. 

The  dredging  was  principally  done  in  enlarging  and  deepening  the 
Quebec  Wharf  Channel;  in  cutting  a  channel  from  the  latter  to  the 
Nortliern  Pacific  Bailroad  Dock,  and  in  deepening  the  channel  at  the 
entry. 

Quantity  of  material  dredged  and  removed,  103,629  cubic  yards. 

borne  work  was  also  done  in  protecting  the  breach  in  Minnesota 
Point,  known  as  ''  the  Opening,"  from  further  scour  by  the  action  of 
wind  and  waves.  For  this  purpose  there  was  built  an  embankment 
380  feet  long  by  12  feet  in  height,  and  32  feet  in  width  at  top,  crowning 
it  with  fascines  and  rock.  This  work  was  done  by  day  labor  and  pur- 
chase of  material.  A  sand-feuce  750  feet  in  length  was  also  put  up. 
There  were  expended  in  this  work — 

Bmsh,  cords *. 81 

Stone,  cords * 72 

Lumber,  feet  B.  M 2,282 

Cedar  posts 96 

The  embankment  was  of  sand,  thrown  up  by  scrapers. 

With  the  funds  remaining  from  appropriations  it  is  proposed  to  con- 
tinue work  between  the  piers  at  the  entry  in  the  Quebec  Channel  and 
along  the  front  of  the  Northern  Pacific  Railroad  Dock ;  also  to  make 
some  necessary  repairs  to  the  piers  and  to  protect  Minnesota  Point,  so 
far  as  the  funds  will  admit  of. 

Vessels  drawing  14  feet  of  water  can  now  pass  through  the  entry  and 
up  to  the  Northern  Pacific  Bailroad  Dock,  and  it  is  expected  that  15  to 
16  feet  depth  of  channel  will  obtain  through  the  entry  and  up  to  this 
dock  by  the  close  of  the  season.  The  exact  condition  of  the  United 
States  dredging,  June  30,  is  reported  by  Assistant  Wells  as  follows : 

There  is  now  a  good  straight  channel  tbroneh  the  entry.  104  feet  wide  on  bottom, 
over  125  feet  wide  at  top,  and  16  feet  deep.  Ae  Qnebeo  Channel  is  250  feet  wide,  or 
which  150  feet  in  width  has  not  less  than  15  feet  depth  of  water,  and  100  feet  with  12 
to  13  feet  of  water.  The  Northern  Pacific  Dock  Channel  is  from  75  to  100  feet  wide, 
with  16  feet  depth  of  water.  Any  vessel  not  drawing  more  than  14  feet  can  get  to 
the  Northern  Pacific  Dock,  bnt  the  channel  shonld  be  widened  and  angles  rounded  off. 

In  affording  the  depth  immediately  necessary  to  meet  the  demands  of 
commerce  a  small  appropriation  does  not  admit  of  dredging  the  chan- 
nels to  the  fall  width ;  this  fall  width,  with  pertaining  depth,  mast  be 
made  as  appropriations  perinit  the  means.  By  reference  to  the  map  of 
Superior  Bay,  herewith,  it  will  be  seen  that  daring  high  winds  sailing 
vessels  will  need  the  aid  of  a  steam-tag  in  rounding  from  the  entry  into 
the  Quebec  Channel. 

The  dredging  has  been  distributed,  so  far  as  it  could  be,  in  accord- 
ance with  the  expressed  wishes  of  the  commercial  interests  most  directly 
concerned  in  the  improvement  of  the  harbor. 

The  shoaling  in  the  entry  since  1874  has  been  gradual  and  is  largely 
due  to  the  effect  of  the  canal  at  Duluth.  As  in  the  case  of  the  harbor 
of  Duluth,  dredged  areas  will  probably  require  frequent  retouching. 

The  wharf-line  of  Superior  City  has  not  been  finally  decided  upon  by 
the  authorities  of  Douglass  County;  the  line  under  consideration  is 
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upon  the  map  jast  referred  to,  and  appears  unobjectionable  so  fiBtr  as 
the  United  States  works  of  improvement  are  ooncemed. 

The  advisability  of  some  steps  being  taken  by  Congress  to  preserve 
Minnesota  Point  from  erosion  is  referml  to  in  the  last  Annual  Report 

In  pursuance  of  the  present  plan  the  sum  of  9110,000  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1885,  in  about  the  fol- 
lowing proportions,  viz: 

For  dred^g |85,000 

ForrepairB  to  and  renewal  of  portions  of  the  piers 25,000 

110,000 

A  report  by  Assistant  Engineer  Guy  Wells,  giving  the  details  of  work 
ifor  the  season  of  1882  in  the  Bay  of  Superior,  is  herewith. 

Under  date  July  9, 1883,  the  collector  of  customs  at  Marquette,  Mich., 
'writes  in  regard  to  Superior  City  Harbor: 

That  inasmnoh  as  no  depaty  collector  is  stationed  at  Superior  City,  no  arrivals  or 
-departures  of  vessels  were  reported,  and  no  revenues  were  collected,  thoagh  Superior 
•City  is  within  the  district  of  Superior. 

Abstract  of  appropriaiionB  mctdefor  improving  Superior  Harbor,  Wisconsin,  Itow  expended, 

and  to  be  expended,  4'C' 


Appropriations. 


JJy  act«  ai , 

March  3,  1867 

April  10,  1U69 

July?,  1870 

March  3,  1871 

Jane  10,  1872 

^IlotttMl  from  act  approved  March  3, 1873. 
JLllotted  from  appropriatdon  '*  repairs  of 

harbors  on  northern  lakes.*' 
By  «ot«  approved— 

Aii^stU,  1876 

June  08, 1878 

MarehS,  1879 

June  14, 1^0 

March  3,  1881 

IBy  act  pass«id — 

Augusta,  1882 


Totals  . 


For  repairs 
and  beach 
protection, 

^0. 


a|5,433  00 


03,000  00 
03,000  00 


dl,800  00 


13.S33  00 


Expended  and 
to  he  expend- 
ed in  con- 
struction and 
repairs  of 
piers,  dec. 


163,000  00 
45,000  00 
40,000  00 
60,000  00 
50,000  00 
41,32S  64 


5,000  00 
5,000  00 


Expended  and 
to  TO  expend- 
ed in  dredg- 
ing Ac, 


6128, 6S8  16 


Amounts  ap- 
propiiatedL 


163,000  00 
45,000  00 
40,000  00 
60,000  00 
50,000  00 
63,950  80 
•5,433  00 


03.000  00 

I  03,00000 

I  5,00000 

i  5,00000 

clO,  000  00  '        clO,  OOO  00 


8,300  00  \ 


030,  000  00 


40.000  00 


317, 59S  64 


63,688  16  , 


393,383  80 


(a)  Of 'these  amounts  there  was  expended  during  June  and  July,  1879,  in  dredging 
in  the  bay  of  Sni>erior,  on  a  line  connecting  the  harbors  of  Dnlnth  and  Superior,  the 
.sum  of  1^2)000.    These  amounts  were  not  included  in  the  original  estimate. 

,(fr)  Of  this  amount  there  was  expended  in  dredging  between  the  piers  at  the  nat- 
•ural  entry  the  sum  of  $3,397.95,  and  in  dredging  from  the  entry  channel  t-o  the  wharves 
of  Superior  City,  the  sum  of  $19,230.21. 

<c)  This  amount  was  expended  in  dredging  in  the  bay  of  Superior,  between  the 
piers  at  the  entry,  along  a  line  leading  from  the  entry  into  and  up  the  Nemae^i  River, 
and  in  the  Quebec  Wharf  Channel  and  vicinity ;  between  the  pieis,  about  $1,800 ; 
otherwise  about  $8,200. 

(d)  This  amount  was  expended  in  the  fall  of  1882  in  protecting  the  breach  in  Min- 
nesota Point,  known  as  '^  the  Opening." 

(6)  This  amount  is  being  expended  in  dredsing  between  the  piers  at  the  entry  and 
in  the  Quebec  and  Northern  Pacific  Wharf  channels  and  vicinity. 

Amount  expended  under  appropriations  prior  to  adoption  of  the  present 

plan  (January,  1881)   $335,513  26 

Amount  expended  to  June  30,  1^83  (including  outstanding  liabilities), 

under  original  and  present  plan 370,057  80 

Amount  expended  under  present  plan  to  June  30,  1883  (including  out- 
standing liabilities)  34,474  54 

Estimated  cost  of  present  project 312,080  00 

JKemaining  to  be  appropriated 262,060  00 
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Money  statement. 

July  1,  1882,  amount  available $4,461  5» 

Amount  appropriated  by  act  passed  Augast  2,  1882 40, 000  00 

44,461  58 
Jnly  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1882 fl4,999  81 

July  1,1883,  outstanding  liabilities 6,135  77 

21, 135  58 

July  1,  1883, amount  available 23,326  00 

Amount  (estimated)  required  for  completion  of  existing  project 262, 080  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 : 

Fordredging |85,000  00 

Repairs  to  and  renewal  of  portions  of  piers 25, 000  00 

110,000  oa 


Ahetrad  of  proposals  opened  September  14, 1882,  Ify  Capt.  Charles  J.  Allm,  Corps  of  Engv^ 
nesrSf  Saint  Paulj  Minn.y  for  dredging  in  the  6ay  of  Superior,  Wiseonsin, 


Wo. 

Xftmes  and  Addreaaea  of  bidden. 

Namea  and  addroaaea  of  anretiea. 

Dredging*. 

♦1 

t2 
3 

4 

Chioafco  ]>redging  and  Dock  Company, 
Chioago,  ni. 

Carkin,  Stlckney,  Sc  Cram,  East  Saginaw, 
WilUama  &  Upham,  Dnlnth,  Minn 

C.  8.  Crane  and  Jacob  W.  Skinkle,  Chi- 
cago.IU. 

D.  G.  Bogera  and  Urial  B.  Smith,  Mil- 
wankee,  Wia. 

laaac  Bearinger  and  Farnham  Lyon, 

East  Saginaw.  Mioh. 
Charles  B.  Boatwick  and  Walter  Van 

Brant,  Dnlnth,  Minn. 

Psr  eu.  yd. 
$0  341 
2]i 

IT 

*  Intarmal ;  C.  S.  Crane,  president  of  the  company,  going  aa  bondaman  for  the  company.  Alao  inftar^ 
mal,  the  bondttnen  not  haying  Jnatifled  before  a  United  Statea  official  aa  required  by  law,  and  in ^i^" 


dera'  bond  paragraph  reading,  "Given  nnder  our  handa  and  aeala,  this  • 
day  of  the  month  not  giren. 
f  InftirmaL    Tolly  H.  Smith's  signatore  on  bidder's  bond  not  witnessed. 

Contract  awarded  to  Williams  &  Upbam. 


-  day  of  September,  1882" ;: 


BBPOBT  OF  MR.  GUT  WXIXS,  ASSISTANT  BNOnnn&R,  OF  WORK  DONB  AT  DULUTH  ANI> 

SUPERIOR  HARBORS. 


Saint  Paul,  Minn.,  Deeember  12, 1882. 

8iR :  I  bave  the  honor  of  submitting  the  following  report  of  work  done  at  Duluth 
Harbor,  Minnesota,  and  at  Superior  Bay,  Wisconsin,  during  the  summer  of  1862: 

During  the  winter  of  IdSl-'Sd  there  were  three  severe  wind-storms  ftom  the  norths 
east,  which  broke  up  the  ice  in  the  canal  and  inner  harbor  at  Duluth,  and  drove  in 
the  floating  ice  from  the  lake  until  the  whole  inner  harbor  was  gorged  with  ice  to  ita 
bottom.  The  effect  of  this  was  to  scrane  up  the  sand  and  graveiin  the  bottom  of  the> 
bay  and  shove  it  along  with  the  ice,  tnereby  forming  sho^s  at  several  points  in  the^ 
dredged  area  of  the  harbor. 

When  the  first  barges  and  vessels  came  in,  in  the  spring,  they  invariably  gronndecfe 
on  these  shoals.  Ift  uierefore  became  an  imperative  necessity  that  the  shoals  be  re- 
moved at  once.  Accordingly  an  agreement  was  made  with  Williams  &  Upham  to 
dredge  them  out  for  20  cents  per  cubic  yard,  the  material  to  be  measured  in  the  scows» 
The  oredging  was  commenced  on  the  27th  day  of  April,  and  continued  uninterruptedly 
until  the  26th  day  of  May,  at  which  time  they  had  taken  out  15,000  cubic  yards, 
amounting  to  the  sum  of  93,000,  which  sum  was  all  the  money  available  for  that  pur- 
pose. The  money  thus  expended  did  not  entirely  remove  all  the  shoal  places  to  a 
depth  of  16  feet,  yet  the  shoalest  parts  were  so  far  removed  that  vessels  entering  the 
harbor  had  no  further  trouble  by  getting  aground  during  the  remainder  of  the  season.. 

The  appropriation  for  this  work  having  been  entirely  expended,  no  further  worlk: 
was  done  until  after  the  new  appropriation  was  made,  in  the  month  of  August.. 
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On  the  25th  day  of  August  an  advertisement  was  issued  to  contractors,  inviting  pro- 
posals for  dredging,  which  proposals  were  opened  on  the  14th  day  of  September,  at 
which  time  the  work  was  awarded  to  Williams  &  Upham,  of  Duluth,  Minn.,  who  om 
the  19th  day  of  September  entered  Into  contract  to  do  the  dredging  in  the  harbor  of 
Dulnth.  They  commenced  the  work  immediately  after  the  execution  of  the  contract, 
and  continued  it  until  the  28th  day  of  November,  during  which  time  they  had  taken 
out  60,222  cubic  yards  of  material,  amounting,  at  16  cents  per  cubic  yard,  to  $9,635.5(2. 
This  dredging,  with  the  exception  of  taking  out  two  small  shoals  in  the  inner  harbor, 
was  all  done  in  enlarging  the  west  end  (on  the  southerly  side)  of  the  dredged  area  of 
the  harbor,  and  also  iu  widening  the  north  end,  or  entrance  to  the  Blast  Fnmace  Chan- 
nel, to  a  width  of  250  feet,  so  as  to  enable  vessels  to  go  into  the  south  slip  of  the  nev 
coal  dock,  recently  built  (in  front  of  elevators  B  and  C)  by  the  "  Ohio  Central  Coal  and 
Barge  Company." 


DULUTH  CANAL  PIERS. 

The  work  done  on  these  piers  during  the  summer  of  1882  consisted  in  decking  the 
north  pier  with  3-inch  plank,  865  f.»et  in  length  by  18  feet  in  width,  and  the  south 
pier  305  feet  in  length  by  18  feet  iu  width  j  also,  the  facing  of  the  west  end  of  the 
south  pier  with  6*iu(*h  white-oak  plank,  substantially  secured  to  the  pier  with  drift 
and  screw  bolts ;  also,  in  replacing  83.6  cords  of  stone  in  the  bulkhead  of  the  south 
pier. 

In  consequence  of  the  deepening  of  canal  by  scouring,  the  west  end  of  the  north 
pier  was  partially  undermined,  and  had  commenced  incOning  towards  the  canal.  It 
was  drawn  back  and  firmly  secured  iu  its  place  by  a  large  iron  rod.  one  end  of  which 
was  firmly  secured  to  the  double  row  of  piling  on  the  back  side  of  the  pier,  and  ex- 
tending it  through  the  pier ;  the  other  end  of  the  rod  was  securely  fastened  on  the 
front  side  or  face  of  the  pier. 

The  canal  piers  are  now  generally  in  a  very  eood  condition,  except  one  section  or 
crib  of  50  feet  in  length,  of  the  south  pier,  whicn  settled  about  20  inches  in  the  cen- 
ter of  the  section  and  bulged  out  towards  the  canal  about  the  same  distance  dming 
a  recent  storm. 

To  fully  understand  this  settling  or  undermining  of  these  piers,  it  is  proper  to  state 
that  when  the  canal  was  cut*  it  was  only  excavated  14  feet  deep,  and  the  cribs  wen 
only  sunk  14  feet  below  the  surface  of  the  water.  Since  that  time,  owin^  to  seven 
storms  and  the  strong  current  at  times  through  the  canal,  the  bed  has  scoured  out, 
so  that  the  water  now  in  the  canal  is  from  18  to  35  feet  in  depth.  The  bed  of  the 
canal  being  so  much  lower  than  the  bottom  timbers  of  the  piers,  the  latter  have  a 
tendency  to  slide  into  the  canal  during  any  severe  storm.  The  bulkhead  at  the  outer 
end  of  the  south  pier  is  in  a  rickety  condition,  the  trouble  being  that  it  was  not  sunk 
deep  enough  when  built.  During  every  storm  the  waves  get  under  it,  raising  it  op 
and  down,  thus  letting  the  stone  filling  out  at  the  bottom.  All  that  holds  it  in  place 
are  two  or  three  timbers  on  each  side,  which  extend  into  and  are  fastened  to  the  pier. 
It  has  been  in  about  this  condition  for  two  or  three  years,  and  it  may  stay  in  place 
several  years  longer. 

SUPERIOR  BAT.  WISCONSIN. 

Williams  &  Upham,  under  their  contract,  dated  September  19,  1882,  commenced 
the  work  of  dredging  in  this  harbor  on  the  2a  day  of  October,  and  continued  the  work 
until  the  16th  day  of  November,  during  which  time  they  had  taken  out  47,580  cubic 
yards  of  material,  amounting,  at  17  cents  per  cubic  yard,  to  $8,088.60. 

This  dredging  was  all  done  in  digging  a  channel  from  the  Quebec  Dock  Channel  t« 
and  in  front  of  the  '< Northern  Pacific  Railroad  Dock.'' 


OPENING. 

This  is  a  narrow  place  iu  Minnesota  Point,  which  is  the  natural  breakwater  between 
the  lake  and  the  bay. 

The  point  is  composed  of  very  fine,  loose  sand,  without  any  vegetation.  During 
the  heavy  wind-storms  that  there  prevail  from  the  northeast,  this  sand  blows  awaj 

•  This  work  was  done  by  the  city  of  D ninth,  and  was  commenced  in  September, 
1870.  The  first  boat  passed  through  in  August,  1871,  but  the  dredging  was  not  en- 
tirely completed  until  August,  1872. 
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and  drifts  like  snow,  often  digging  out  holes  to  the  depth  of  from  12  to  IS  feet,  and 
down  to  within  a  few  feet  of  the  surface  of  the  water  in  the  lake.  There  was  ex- 
ptended  this  season  in  strengthening  this  point  the  sum  of  |1,711.  The  work  con- 
sisted in  scraping  back  the  sand,  making  an  embankment  380  feet  long,  12  feet  high, 
32  feet  wide  on  top,  with  side  slopes  of  1^  on  1.  The  top  of  this  embankment  was 
covered  with  fascines  of  brush,  and  on  top  of  the  brush  was  placed  a  layer  of  stone 
about  1  foot  in  thickness,  thus  covering  the  whole  length  and  width  of  the  top  of  the 
embankment. 

There  was  also  built,  as  an  experiment,  750  linear  feet  of  post  and  board  fence,  to 
prevent  the  sand  from  drifting  and  blowing  away,  with  a  view  of  preventing  a  breach 
where  none  has  as  yet  occurred,  but  where  oue  was  likely  to  occur  at  any  time,  as  the 
one  just  repaired. 

NATURAL  KNTRY. 

Owing  to  the  lateness  of  the  season  when  the  appropriation  was  made,  it  was  not 
considered  advisable  to  do  any  work  at  this  point  this  season,  but  it  is  intended  to 
commence  dredging  between  the  piers  as  soon  as  navigation  opens  iu  the  spring  and 
the  weather  wiU  permit,  and  also  to  do  some  work  on  the  South  or  Wisconsin  Pier. 

GENERAL  REMARKS. 

The  great  and  rapid  improvements  being  made  around  the  head  of  Lake  Superior, 
and  the  greatly  increased  commerce  of  the  lakes,  render  it  impossible  to  furnish 
facilities  fast  enough  to  meet  the  increased  and  increasing  business.     Large  appro- 

S nations  are  necessary  from  year  to  year  to  improve  and  enlarge  the  harbors  of 
luluth  and  Superior  City.  To  improve  the  Nemadji  River  up  as  far  as  the  Northern 
Pacific  Railroad  Bridge,  and  since  so  many  mills  have  been  erected  on  the  west  side 
of  Rice's  Point  and  up  along  the  shores  of  Saint  Louis  Ba^,  an  appropriation  is  needed 
to  dig  a  channel  along  the  west  side  and  parallel  to  Rice's  Point,  and  one  from  the 
deep  water  in  the  channel  of  the  Saint  Louis  River,  between  Rice's  Point,  Minnesota, 
and  Conner's  Point,  Wisconsin,  up  along  the  established  dock  line  on  the  south  side  of 
Saint  Louis  Bay,  to  a  point  in  deep  water  near  the  south  end  of  Grassy  Point.  Between 
Grassy  Point  and  Fond  dn  Lao  the  river  is  narrow  and  in  most  places  the  water  is 
deep.  After  a  channel  is  dug  across  the  Flats  of  Saint  Louis  Bay,  the  upper  portion 
of  the  river  can  be  improved  at  a  comparatively  small  cost. 
Respectfully  submitted. 

Gut  Wells, 

A$»istant  Engineer. 
M%j.  Charles  J.  Allen. 


COMMBRCLAL  STATISTICS,   1882. 

Superior,  Wis.,  March  16, 1883. 
Dear  Sir  :  Your  favor  is  received. 

The  estimated  value  In  general  terms  and  round  numbers  of  the  trade  and  com- 
merce of  Superior  for  1882  was  as  follows : 

Pish,  salt  and  fresh $16,000 

Furs,  hides,  and  wool - 10,000 

Hay,  wheat,  oats,  potatoes,  &c 25,000 

Butter,  eggs,  small  fruits,  maple  sugar 10,000 

Cattle,  sheep,  and  horses 20,000 

Merchandise  of  all  kinds 400,000 

Mill  and  agricultural  machinery 150,000 

Lumbermen's  outfits  and  supplies 200,000 

Lumber,  lath,  shingles 150,000 

Timber,  saw-logs,  ties,  poles,  wood 450,000 

Railroad  builders'  outfits  and  supplies 150,000 

Brick,  lime,  and  coal 20,000 

Total 1,600,000 

I>uring  the  greater  part  of  the  season  of  1882  the  Lake  Michigan  line  of  steamers 
made  regular  trips  to  Superior,  and  some  of  the  Lake  Erie  steamers  called.  The 
town  built  a  substantial  extension  to  its  principal  pier,  175  feet  in  length,  and  dredged 
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a  channel  16  feet  deep  and  about  50  feet  wide  at  the  end  and  on  both  sides  of  the 
pier,  so  that  lake  steamers  come  to  the  pier  without  difficulty.  The  Northern  Pa- 
cific RaiJroad  Company  finished  in  October  last  its  pier,  166  feet  wide  and  1,000  feet 
lonff.  This  is  said  to  be  one  of  the  finest  piers  on  the  entire  chain  of  lakes.  It  is 
built  of  heavy  timbers,  with  sand  and  clay  filling,  has  three  sunken  tracks  in  the 
center,  and  cost  over  $100,000.  It  is  said  the  companv  will  build  a  lar^  warehouse 
upon  it,  and  handle  iron,  coal,  lumber,  salt,  and  merohandlHe  over  it  this  year. 

For  1883  the  probabilities  are  there  will  be  a  l^rge  increase  in  trade  over  former 
years.  Two  railroads,  the  Korthern  Pacific  and  the  Cnicago,  Saint  Paul,  Minneapolis 
and  Omaha,  now  terminate  on  the  bay  of  Superior,  and  they  will  no  doubt  deliver  to 
and  receive  from  steamers  here  a  large  amount  of  freight.  The  failure  of  an  appro- 
priation by  Congress  for  improvement  of  the  harbor  this  year  is  greatly  to  he  d»- 
plored,  as  the  prospective  demands  of  commerce  require  considerable  dredging  in  the 
channels  and  to  the  docks.  It  is  hoped,  however,  tnat  the  amount  on  hand  from  last 
year  will  be  sufficient  to  deepen  and  straighten  the  channel  from  the  entry  to  the 
docks,  BO  that  steamers  drawing  16  feet  may  easily  enter  and  depart. 
Very  respectfrilly, 

Jamks  Bardou. 

Mbj,  Chab.  J.  Allbn, 

United  State$  Engineers. 


DD3. 

IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

The  original  project  for  the  improvement  of  this  harbor  as  a  harbor 
of  refage,  adopted  in  1879,  provides  for  a  breakwater  and  dredging 
within  the  area  bounded  by  Mayhew's  Point  and  inner  shore  line,  to 
afford  anchorage  gronnd  for  Tcssels  of  16  feet  draught. 

At  the  close  of  last  fiscal  year  the  breakwater,  280  feet  long,  lacked 
three  courses  of  completion. 

Under  the  appropriation  of  $20,000  made  by  act  passed  August  2, 
1882,  a  contract  was  entered  into  September  26, 1882,  with  Coll.  P.  Mac- 
dougall,  as  the  lowest  bidder,  for  the  completion  of  the  breakwater,  the 
breakwater  to  be  330  feet  in  length,  and  8  feet  in  height  above  low  water 
of  the  lake. 

A  contract  was  also  entered  into  September  19, 1882,  with  Williams 
&  Upham,  of  Dulutii,  as  lowest  bidders,  for  further  dredging  in  the 
harbor ;  both  contracts  to  be  completed  September  1, 1883. 

Under  the  former  contract  a  pier-head  50  feet  long,  40  feet  wide,  and 
26  to  30  feet  high,  with  superstructure,  will  be  built  at  the  sea  end  of 
the  breakwater,  and  the  superstructure  of  the  present  work  will  be  car- 
ried up  three  courses,  filled  with  stone,  and  decked. 

On  account  of  the  exposed  position  of  Grand  Marais  Harbor,  and  the 
lateness  of  the  season  when  the  contracts  were  let,  nothing  was  done 
last  fall  excepting  to  secure  the  work,  as  left  by  the  former  contractor, 
fipom  injury  by  winter  storms. 

Work  on  the  breakwater  was  resumed  in  June,  and  by  the  close  of 
the  fiscal  year  considerable  progress  had  been  made  in  the  construction 
of  the  bulkhead  crib  for  lake  end  of  breakwater,  and  in  making  a  strong 
connection  with  the  shore. 

Before  this  work  was  undertaken  by  the  United  States  Government 
there  was  no  harbor  of  refuge  on  the  north  shore  of  Lake  Superior 
between  Duluth  and  the  British  Possessions.  Although  American  steam- 
ers take  the  southerly  shore  of  Lake  Superior,  American  sailing  vessels 
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and  American  steam  tngs,  which  run  along  the  north  shore,  and  Cana- 
dian steamers  which  carry  American  passengers,  require  harbors  of  ref- 
uge on  that  shore.  Vessels  drawing  15  to  16  feet  of  water  can  now 
make  the  harbor  of  Grand  Marais  and  ride  out  storms  from  any  direc- 
tion. 

The  sum  of  925,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1885,  in  enlarging  and  deepening  the  harbor  area  and 
in  care  of  and  repairs  to  piers.  As  the  latter  are  liable  to  damage  from 
storms  there  should  always  be  some  funds  available  for  their  mainte- 
nance. 

Estimated  cost  of  originftl  project $139,669  40 

Amonnt  expended  to  June -30,  lcj83  (including  outstanding  liabilities)  ...      40, 188  71 

This  work  is  in  the  coUeotion  district  of  Dulnth.  Duluth,  Minn.,  is  the  nearest  port 
of  entry ;  at  which  place  the  reyenne  coUected  daring  the  fiscal  year  ending  June  30, 
1883,  amounted  to  |l4,184.03. 

ABSTRACT  OF  APPROPRIATIOKS   HADE    FOR   IMPROYINO    HARBOR  AT  ORA2n>  MARAIS 
COOK  COUNTY,  MINNB80TA. 

By  act  approyed  March  3,  1879 $10,000 

By  act  approved  June  14,  1880 10,000 

By  act  approved  March  S,  1881 20,000 

By  act  passed  August  2, 1882 20,000 

Total ' 60,000 

Money  statement. 

July  1,  1882,  amount  available |3,577  61 

Amount  appropriated  by  act  passed  August  2, 1882 20,000  00 

23,577  61 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 |849  08 

July  1, 1883,  outstanding  liabilities 2,917  24 

3,766  38 

July  1, 1883,  amount  available 19,811  29 

Amount  (estimated)  required  for  completion  of  existing  project 79, 669  40 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1886 .    25, 000  00 


AbBiract  ofpronasals  opmsd  September  14, 1882,  by  Capt  Cha/rUe  J.  Allen,  Corps  of  Eftgi- 
neersy  Saint  Paul,  Minn,,  for  dredging  in  the  harbor  of  Grand  Maraie,  Minn,,  on  we  north 
shore  of  Lake  Superior,  about  106  miles  northeast  of  buluth,  Minn. 


No. 

Nsmas  ftod  addrew  of  bidden. 

Dredging. 

1 

Williams  Sc  Upham,  Dnlnth,  Minn.* 

Charles  E.  Bostwlck  and  Walter  Van 
Brant,  Bolnth,  Minn. 

Per  eu.  yd, 

30  cents. 

*  Contract  awarded. 
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Abstract  of  proposaU  opened  September  14,  1882,  hy  (Topt.  Ckarlee  J.  AUen,  Carpe  of  En- 
gineere.  Saint  Paul,  Minn.,  for  oonetructing  breakwater  in  the  harbor  of  Grand  Maraii^ 
Cook  County y  Minneeotaf  on  the  north  share  of  Lake  Superior,  about  106  miles  northeast  of 
Duluih,  Minn. 


No. 


Kamet  and  address-  Names  and  addresses 


Square  timber  in  Plank  and  Joists  ,  b*«„^  ±^  «.i.^ 
place.  18,723  en- ,  in  place.  62.24«  .  «%*  S^  SS 
blcfeetT  1     feet,RM.  2.118  cubic  yards. 


es  of  bidders. 


of  sureties. 


I 


cubic 
foot. 

1  I  CoU,  P.  Macdou-  Charles  H.GraTesand^O  34  >    $5,085  82  <    $20 


Total.      I  thou'      TotaL     !  cubic  |     TotaL 
sand.,  I  yard. 


!      Ilinj 


;all,  Duluth, 


2  I  Wilson,  LeMardt 


ay^ 
Son,  Duluth, 
Minn. 


Luther  Mendenhall,' 
of  Duluth.  Minn.      !  | 

Chancey  Joalin  and    0  85  i      5, 858  05  ' 
Howard  C.  Kendall, 
Duluth,  Minn. 


18 


$1,044  90  I  $1  40  I     $2,M5I0 


040  46 


1  55 


S,283M 


!  Names  and  ad- 
No.,     dresses  of  bid. 

Names  and  ad. 
dresses  of  sure- 
ties. 

Drift  bolt<«  in  place, 
53, 702  pounds. 

Spikes  in  place, 
^580  pounds. 

i    Screw  bolts,     1 
nuts,  and  wash-; 
ers  in  place,     t 
1,500 pounds.    I  Agftre- 

ders. 

Per 
pound. 

$0  05 
00 

Total. 

Per 
pound. 

TotaL 

^^^  1  TotaL 
pound.!   A»»^ 

Bw«. 

1 
S 

ColL  P.  Macdou. 
gall,   Duluth, 
trinn. 

Wilson,  LeMay 
&8on,  DulntiGu 
Minn. 

Charles  H.  Graves 
and  Luther  Men- 
denh»ll  of    Du. 
iuthTMinn. 
Chancey    Joslin 
and  Howard  C. 
Kendall,  Duluth, 
Minn. 

$2.680  00 
8.227  52 

$0  06 
06 

$154  80 
129  00 

$0  07 
06 

$105  00 
90  00 

^12.64588 

issaoo 

*  InformaL    Signatures  of  sureties  on  bidders*  bond  not  witnessed. 
Contract  awarded  to  Coll.  P.  MacdQugall. 


COMMBBCIAL  8TATI8TIG8. 

Exhibit  of  business  done  in  iAo  y«cir  1883,  at  Grand  Marais,  Cook  Coumtj^,  Minnnesota. 


Name  and  description  of  rt-ssels. 


Home  port 


TugSiskowit Dnlnth 

TngT.H.Camp do 

Tug  Amethyst do 

Tug  Pacific Detroit 

Tug  Rambler I  Tonawanda. 

TugN.Bootin Bayfield 

Steam  yacht  Frank  C.  Fero I  Houfchton  ... 

Schooner  Jane  Anderson I  Escanaba . . . . 

Steam  barge  A.  A.  Morrison Duluth , 

Schooner  Maple  Leaf Marquette . . . 

Propeller  SoTcreign Port  Samia.. 

Barge  Kasota 1  Bayfield 


Ton- 
nage. 


87. 

34. 

27. 

42. 

50. 

51. 

32.62 

16.15 
10& 
130. 
500. 
100. 


arriTedat 
Grand 
Marais. 


Freight  received : 

100  tons  ffeneral  merchandise $13, 299  01 

Treigbt  shipped : 

1,529  packages  salt  fish 6,310  00 

70  tons  fresh  fish 4,196  37 

Furs 1,886  32 
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Daring  winter  1881^82  the  harbor  was  not  closed  by  ice. 

The  proposed  Grand  Marais  and  Vermillion  Railroad  is  projected  from  Grand  Marais 
directly  north  to  a  point  near  the  boundary  line,  thence  west  to  Vermillion  Lake,  with 
a  branch  running  east  to  connect  with  a  proposed  road  running  southwest  from  Prince 
Arthur's  Landing,  Canada.  It  is  intended  as  a  mineral  road,  with  facilities  for  gen> 
eral  traffic. 

The  Dul'nth  and  Iron  Range  Railroad  is  now  bein^  built  from  ''Two  Harbors" 
(formerly  known  as  Agate  and  Burlington  bays,  25  miles  northeast  from  Duluth)  to 
the  iron  mines,  72  miles.  Tlie  company  expects  to  have  the  road  in  operation  by 
August  1,  1884,  and  to  ship  the  same  year  100,000  tons  of  ore,  and  in  1885  400,000  tons. 
Large  ore  and  merchandise  docks  are  now  in  course  of  construction  at  '*Two  Har- 
bors,'' which  will  be  the  shipping  point  for  ore  going  to  the  lower  lakes.  This  harbor 
is  the  only  one  between  Grand  Marais  and  Duluth,  but  is  as  yet  only  a  shipping  point, 
and  not  a  harbor  of  refuge. 

Ca»ualiie$  on  the  north  $hore  of  Lake  Superior^  1872  to  1880. 


Name  of 
TOBael. 


Yon  Tell 

Lottie  Barnard. 

Charlie 

Cumberland  ... 

Stranger 

Siakowit 

Amethyst 
Quebec 


Siakowit. 
Siakowit . 


Where  loss  oo- 
cnrred. 


Grace  Harbor 

Agate  Bay 

Grand  Marais 

Kock  of  Ages 

Off  Grand  Marais. 
Near  Little  Marais 

do 
Off  Grand  Marais 


Date  of 
loss. 


Class  of 
vessel. 


Sept.  27, 1872  Scow 

' ,  lB76,Steamer  . . 

i ,  1877  Schooner  . 

lAug.  — ,  1878  Propeller  . 
Nov.  — ,  1875  Schooner  . 

Nov.  —,1879  Tug 

do    —    do 

Oct.    17, 1880  Propeller  . 

Nov.  —.1880  Tug 

June  23,1882 do    ... 


iNo.  of 
„___  lives 
"»««•    lost. 


iTon- 


150 

9o; 

75 
000 
15 
87i 
18 
300 

37 
87 


Loss 
to  ves- 
sel. 


$2,500 
6,000 
2,000 

100,000 

800 

2,000 

l,000l 


Loss 

to 
cargo. 


Character  of 
loss. 


$000  Total  wreck. 

500,Sank. 

200  Went  ashore. 
1.000  Total  wreck. 

800  Sunk. 


500 


6,000 


800. 
•400|. 


Went  ashore. 

Do. 
Washed  over- 

board. 
Brokenwheel. 
Kan    on  the 

beach  and 

upset. 


NOTB. — It  is  said  that  the  masters  of  the  Canada  steamers  have  had  orders  to  £ftmil- 
iarize  themselves  with  Grand  Marais  Harbor.  Minn. 
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HARBORS  ON  LAKE  SUPERIOR  (EAST  OF  SUPERIOR  CITY),  ON  GREEN 
BAY,  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN,  NORTH  OF 
MILWAUKEE,  WISCONSIN. 


BEPORT  OF  CAPTAIN  F,  A,  RINMAN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
TEMPORARY  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Ontonagon  Harbor,  Michigan. 

2.  Eagle  Harbor,  Michigan. 

3.  Marquette  Harbor,  Michigan. 

4.  Harbor  of  refage  at  Grand   Marais, 

Michigan. 

5.  Manistique  Harbor,  Michigan. 

6.  Harbor  at  mouth  of  Cedar  River,  Michi- 

gan. 

7.  Meuomonee  Harbor,  Michigan  and  Wis- 

consin. 

8.  Oconto  Harbor.  Wisconsin. 

9.  Pensaukee  Harbor,  Wisconsin. 


10.  Green  Bay  Harbor,  Wisconsin. 

11.  Harbor  of  refuge  at  entrance  of  Stur- 

geon Bay  Caual,  Wisconsin. 

12.  Ahnepee  Harbor,  Wisconsin. 

13.  Kewaunee  Harbor,  Wisconsin. 

14.  Two  Rivers  Harbor,  Wisconsin. 

15.  Manitowoc  Harbor,  Wisconsin. 

16.  Sheboygan  Harbor,  Wisconsin. 

17.  Port   Washington   Harbor,    Wiscon- 

sin. 

18.  Deposits  of  sand  in  Portage  Lake, 

Michigan. 


United  States  Engineer  Office, 

Milwaukee^  Wis.y  July  26, 1883. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  in  my  temporary  charge  for  the  fiscal  year  ending  June 
30,  1883. 

Lieat.  Col.  H.  M.  Eobert,  Corps  of  Engineers,  was  in  charge  of  these 
works  to  May  31, 1883,  on  which  date  he  was  relieved  of  them  by  Maj. 
J.  W.  Barlow,  Corps  of  Engineers.  .  I  relieved  M^or  Barlow  of  them 
the  22d  ultimo. 

The  reports  were  prepared  by  Mr.  L.  Y.  Schermerhorn,  assistant  engi- 
neer, principally  under  the  direction  of  Lieutenant-Colonel  Eobert.  Mr. 
Schermerhorn  was  in  immediate  charge  of  all  the  works  throughout 
tiie  year  and  for  some  years  past.  He  left  on  the  4th  instant  to  report 
to  Lieutenant-Colonel  Robert  for  duty. 

My  work  on  the  reports  has  been  to  bring  them  to  the  close  of  the 
fiscal  year.  Aa  I  have  not  yet  had  an  opportunity  to  inspect  all  the 
works,  the  recommendations  for  future  work  are  those  of  Lieutenant- 
Oolonel  Robert. 


Very  respectfully,  yours, 


Brig.  Gen.  &.  G.  Weight, 
Chief  of  Engineers^  U. 


F.  A.  HiNMAN, 

Captain  of  Engineers. 
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£  E  I. 

IMPROVEMENT  OF  ONTONAGON  HARBOR.  MICHIGAN. 

Original  etiimate  (see  Report  of  the  Chief  of  Engineers,  1867,  page  90) |363, 770 

Appropriated 257,600 

This  improvement  consists  in  the  constmction  of  two  parallel  piers 
abont  250  feet  apart,  extending  from  the  month  of  Ontonagon  River  to 
the  18- foot  carve  in  Lake  Superior,  with  dredging  between  the  piers  so 
as  to  afford  a  channel  of  entrance  not  less  than  12  feet  deep  at  low 
water,  connecting  the  deep  water  in  the  lake  with  the  deep  water  in 
the  river. 

Ezi>enditares  have  resulted  in  the  constmction  of  750  linear  feet  of 
pile  pier  and  revetment,  3,540  linear  feet  of  crib  pier,  the  dredging  of 
10,546  cnbic  yards  of  material  from  the  enter  bar,  and  the  removal  of 
the  remains  of  an  old  crib  from  the  channel  between  the  piers.  Of  the 
foregoing  3,540  linear  feet  of  crib  pier,  650  linear  feet  in  the  west  pier 
requires  two  courses  of  superstructure,  and  200  linear  feet  in  the  east 
pier  one  course  of  superstructure  to  complete  the  portion  of  the  pier 
work  already  in  course  of  construction.  A  channel  about  150  feet 
wide  exists  between  the  piers,  carrying  over  12  feet  depth  at  low  water. 
The  formation  of  a  bar  in  the  vicinity  of  the  outer  entrance  to  the  piers 
reduces  the  available  depth  to  something  usually  less  than  11  feet. 
The  dredging  which  has  been  done  at  this  harbor  was  applied  toward 
deepening  the  channel  through  the  outer  bar ;  the  work  was  of  but 
temporary  relief.  Bapid  pier  extension  to  the  deep  water  of  the  lake 
seems  to  be  the  only  permanent  method  of  overcoming  the  difficulty, 
and  therefore  no  appropriation  should  be  especially  made  for  dredging 
at  this  harbor,  since  the  funds  on  hand  will  always  permit  the  smaU 
amount  of  dredging  which  may  be  necessary. 

During  the  past  fiscal  year  operations  have  been  confined  to  pier  ex- 
tension, as  follows: 

Under  a  contract  with  Joel  Kich,  dated  June  1, 1881,  one  crib  was 
placed  in  extension  of  the  east  and  partial  superstructure  built  over  six 
cribs  in  the  west  pier,  thereby  completing  this  contract  August  521882. 
Under  a  contract  with  the  same  party,  dated  September  16, 1882,  for 
tbe  building  and  placing  of  six  cribs  ana  building  partial  superstructure 
over  400  linear  feet  of  pier  extension,  one  crib  was  placed  in  extension 
of  the  east  pier  and  nearly  all  of  the  saperstmctnre  built  over  400  linear 
feet  of  pier  extension. 

During  the  present  season  operations  wiQ  consist  in  the  completion 
of  this  contract,  under  which  there  yet  remains  to  be  placed  five  cribs 
in  extension  of  east  pier  and  one  course  of  superstructure  over  200  linear 
feet  of  pier  extension. 

Continuation  of  the  pier  extension  is  the  work  contemplated  during 
the  fiscal  year  ending  June  30, 1885. 

It  is  highly  probable  that  in  the  near  future  the  pile  pier  or  revetment 
near  the  inner  end  of  the  west  pier  will  require  to  be  provided  with  a 
sand-tight  lining  similar  to  tiiat  applied  to  the/pile  pier  at  Ahnepee  and 
Sturgeon  Bay  harbors ;  the  present  condition  of  the  revetment  is  such 
as  to  permit  large  quantities  of  sand  to  pass  into  the  channel  between 
the  piers,  and  this  sand,  carried  by  the  current  outward,  probably 
hastens  the  formation  of  the  outer  bar. 
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Money  statement 

July  1,  1882,  amount  available |565  76 

Amount  appropriated  by  act  passed  August  2,1882 20,000  00 

20,565  76 
July  1,  1883,  amount  expended  during  fiscal  year,  exclnsiye  of 

outstanding  liabilities  July  1,  1882 $3,592  90 

July  1,  1883;  outstanding  liabilities 1,040  70 

4,633  60 

July  1,  1883,  amount  available , 15,932  16 

Amount  (estimated)  required  for  completion  of  existing  project 106, 170  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    60, 000  00 


Ahairaet  of  propoaals  far  fumUhing  fa6or  and  material  far  building  and  placing  «te  crib  9uh- 
itrueturea  and  eight  partial  super$tructure8  at  Ontonagon  Harbor,  Jmchigan,  opened  Sep- 
tember 5,  1882,  by  Maj,  Henry  M,  Boberty  Corps  of  Engineers, 


Ka 


lTain€«  and  addresses  of  bid- 
ders. 


Coll.    P.  Macdoagall,  Dnluth, 

Minn. 
Joel  Rloht  Ontonagon,  Mioh 
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$18,226 
17,094 


Contract  awarded  to  Joel  Rich,  dated  September  16,  1882;  in  progress. 


lAstof  materiaU  and  lahar  used  at  Ontonagon  Harbor,  Miekigam,  in  oonstruetian  of  eight 

?*-/!i*!^/'""**t'  ^.^^.^r  ^  iH-^^*'  "^  ****  partial  superstructures,  und^^ 
tract  dated  June  1,  1881,  with  Joel  Bieh,  ' 


Artioles. 


Pine  timber.  12  by  18  and  12  by  12  incbes.  lin.  ft. 

nne  plank Mfeet,B.M. 

Ontt  bolts pounds. 

Screw  bolts do.. 

Spilies  do.. 

cords. 


Total  cost. 


Qoantities. 


Nine  partial 

Bight  crib 
snbstenotures. 

saperstmotnres. 

7,455 

26,024 

«,052 

17,876 

6,164 

21.856 

207 

6,264 

176 

725 

296.4 

812.51 

$4,144  70 


$13,06126 


Price. 


$0  20 
12  00 

f 

4 
796 


Amonnt. 


$6,875  80 

207  98 

910  2» 

278  05 

86  00 

8,807  88 


17,206  96 


Cost  of  eacb  crib  substmctare ai  mo  m 

Coetof  substructure,  per  linear  foot '^S 

Costof  superstructure,  per  linear  foot .'...'.'."!!.'.**.''.'*.'.'.*.'.'."*  o  ^ 
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OOMMSRCIAL  8TATIBTIC8. 


Name  of  harbor,  Ontonagon,  Mich. 
Collection  diBtriety  Saperior,  Biich. 
Nearest  light-honse,  Ontonagon,  Mich. 

Arrival  and  departure  of  ve9$eU  during  (he  year  ending  December  31, 1882. 


AniTftlB.  Departnreii. 


DMcripUon. 


No.    Tonna^ce. 


Steamers 171       106,190 


Crews.      No.     Tonxuige.    Crevi. 


3,950       171  '    106.190  3,1 


Sailing  veseeU 17  5,600  |  130^      17  5,600  190 

Total 188       111,790  i       4,080       188      111.71W  4,0« 


EXPORTS  FOR  THB  TEAR  ENDING  DECEMBER  31,  1882. 

Copper tons..             651  .  Merchandiae,  general... tons..  214 

Fiflh do...  9  '  Shingles namber..  19,000,000 

Hides do...                 7,          'Do  do...  1,000,000 

Lumber feetB.M..  7,000,000  ,  Slabs cords..  1,200 

•Do do...       300,000  I 

IMPORTS  FOR  THB  TEAR  ENDING  DECEMBER  31,  1882. 

Apples barrels..             585  i  Merchandise,  general... tons..  1,772 

Cattle head..              143     Oats bnshels..  27,850 

Coal tons.-             700     Powder tons..  58 

Corn bnshels..          4,800  :  Pork-barrels number..  715 

Flour barrels..          4,400  |  Salt barrels.-  280 

Hogs head..             113  '  Sheep head..  82 

Horses number..               62  I  Stone cords..  600 

Lumber feet.B.M..        63,000     Sugar barrels..  420 

Lime barrels..              950  ■  Whisky do...  113 

The  above  information  was  obtained  from  Mr.  James  Mercer. 


E  £  2. 

IMPROVEMENT  OF  EAGLE  HARBOR,  MICHIGAN. 

Gonstrnctive  operations  at  this  harbor  were  completed  in  the  spring 
-of  1879,  and  the  oriffinal  project  carried  as  far  as  the  present  demands 
of  commerce  seemed  to  warrant.  (See  Report  of  the  Chief  of  Engineers, 
1878,  page  1133.)  The  improved  entrance  is  130  feet  wide,  14  feet  deep, 
and  defined  by  guiding  cribs  placed  on  each  side  of  the  channel. 

During  the  past  fiscal  year  operations  were  confined  to  replacing  ^ 
cords  of  stone  in  the  guiding  cribs.  During  the  present  season  some 
minor  repairs  may  be  required.  The  available  funds  are  held  for  apph* 
cation  to  such  repairs  as  may  become  necessary  for  the  preservation  of 
the  work. 

Money  statement 

July  1,  1882,  amount  available $3,867  53 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1882 65  00 

.July  I,  1883,  amount  available 3,802  53 

•  Transported  by  railroad. 


Digiti 


zed  by  Google 


APPENDIX   EE. 


1633 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Eagle  Harbor,  Mich. 
Collection  district,  Superior,  Mich. 
Nearest  light-house,  Eagle  Harbor,  Mich. 

Arrival  and  departure  of  vessels  during  the  year  ending  December  31, 1882^ 


Description. 


Arrivals.  Departures. 

No.  ,  Tonnage.  I  No.      Tonnage. 


Steamers 

Sailing  vessels. 


112 

8 


90,600 
4,800 


112 

8 


Total 120  . 


05,400       120 


EXP0KT8  BY   WATER 

Beer cases.. 

Butt«r pounds.. 

Copper tons. . 

Corn bushels. . 

Fish packages.. 

Flour barrels.. 

Fuse pounds.. 

Hardware do. . . 

Hides number. . 

Household  goods pounds . . 

Iron,  old do . . . 


FOR  THE  YEAR  ENDING  DECEMBER  31,  1882. 

60 
3,950 
1,935 

86 
600 

13 


8,900 

3,000 

660 

11,«20 

119,511 


Livestock number.. 

Lumber feet,  B.  M.. 

Machinery ponnds. . 

Merchandise,  general  ..  .do. .. 

Oats bushels. . 

Oil barrels.. 


Potatoes bushels . 

Rags pounds.. 

Tallow do... 

Whisky barrels. . 


IMPORTS    BY  WATER  FOR   THE  YEAR  ENDING   DECEMBER  31,  1882. 


Apples barrels. .  849 

Beef do...  12 

Beer do...  58 

Do cases..  240 

Brick number..  38,000 

Castings tons . .  85 

Cement barrels..  439 

Coal tons..  3,048 

Com bushels.  -  4, 603 

Dry  goods tons..  46 

Feed do...  294 

Flour barrels-.  3,519 

YtmM pounds..  11,975 

Groceries do...  545,749 

Hardware tons..  83 

Hay do...  388 

Iron  and  steel pounds..  231,719 

The  above  information  was 


Leather pounds. 

Lime barrels. 

Liquor pounds. 

Live  stock numi»er. 

Lumber feet,B.M. 

Machinery pounds . 

Malt do.. 

Merchandise,  general ..  .do. . 

Oats bushels. 

Oil barrels. 

Plaster,  land do. . 

Pork-barrels number. 

Provisions pounds. 

Salt barrels. 

Shingles namber. 

Whisky barrels. 


90.600 
4.800 


96,400 


6 

1,500 

1,250 

74,400 

1,648 

6 

95 

7,315 

7,119 

12 


231,719 

495 

18,690 

271 

221, 000 

177,292 

8,210 

341,347 

37,511 

294 

86 

146 

440.671 

329 

79,000 

48 


obtained  from  Mr.  William  P.  Raley. 


E  E  3. 

IMPROVEMENT  OF  MARQUETTE  HARBOR,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1867,  page  67) |385, 129  58 

Amount  appropriated  to  date. 314,230  00 

The  improvement  consists  in  a  breakwater  covering  the  docks  and 
wharves  of  the  city,  and  was  completed  to  its  present  length  of  2,010  linear 
feet  in  1875.  Since  this  date  operations  have  been  confined  to  such 
work  of  repairs  as  was  necessary  for  the  preservation  of  the  work. 

During  the  past  fiscal  year  the  work  of  a  comprehensive  plan  of  re- 
pair, commenced  in  1881,  was  continued,  resulting  in  the  repair  of  1,050 
5455— E  83 103 
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linear  feet  of  the  breakwater,  thereby  placing  in  connection  with  the  work 
previously  done  1,60()  linear  feet  in  thorough  repair.  Besides  the  work 
of  removing  decayed  and  replacing  it  with  sound  timber,  and  refilling 
the  work  with  stone,  and  replanking  the  docks,  about  180  cords  of  rip- 
rap were  placed  along  the  lake  side  of  the  work,  and  seventeen  snubbing 
posts  were  placed  at  intervals  of  about  100  feet  apart  along  the  harbor 
side  of  the  breakwater.  Owing  to  the  impossibility  of  specifying  the 
work  to  be  done,  these  repairs  were  carried  on  by  hired  labor  and  pur- 
chase of  material  in  open  market. 

During  the  present  season  the  completion  of  the  work  of  repairs  is 
contemplated.  The  balance  of  funds  will  be  held  to  meet  the  contin- 
gency of  repair  rendered  liable  at  any  time  from  the  exposed  position  of 
the  work. 

As  stated  in  previous  annual  reports,  the  breakwater  should  be  event- 
ually extended  400  linear  feet,  at  an  estimated  cost  of  about  $68,000. 

Money  statement, 

July  1,  1882,  amount  availabl6 |697  46 

Amount  appropriated  by  act  passed  August  2,  1882 16, 000  00 

16,697  46 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 6,574  32 

July  1,  1883,  amount  available 10,123  14 

Amount  (estimated)  required  for  complet  ion  of  existing  project 68, 000  00 


List  ofth$  materiaU  and  labor  used  at  Marquette  Harbor j  MickigaHf  in  repair  of  1,050 /eel  qf 
the  breakioaterf  during  the  eeaeon  of  1882,  by  hired  labor  andpurehaee  of  materials  in  open 
market 


Articles. 


,  QasaUtiM.  |      Price.        Amoont. 


Pine  timber MfeetB.H..j 

Pine  and  Norway  plank do 

Stone cords..! 

Drift  bolts pounds..' 

Spikes do.... I 

Tools,  Ac j. 


42,482 
120,527 

49L47 
4,218 
4,160 


Labor. 
Sapexintendenoe . 


Total. 


111.007  I 
1L1885  I 
8.00 

4      I 


$467  71 

1,M7  91 

2,M8  8S 

168  « 

186  75 

12  46 

756  96 

514  75 


.1    6,46690 


COMMERCIAL  STATISTICS. 


Name  of  harbor^  Marquette,  Mich. 
Collection  district,  Sunerior,  Mich. 
Nearest  light-house,  Marquette,  Mich. 

Arrival  and  departure  of  vessels  during  the  year  ending  Deeember  31, 1883. 


ArrlTsls. 


Departmes. 


DeBcriptlon. 

!    N.. 

Tonnage. 

No. 

Tonnage. 

'    1  148 

779, 599 

1.162 

784,281 

1 
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EXPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1882. 

Fish* packages..  7,800.  Iron,  pig* tons..  9,640 

Iron  ore* tons..       942,956  I  Lumber* feet,  B.M..  3,550,350 

Do do...       108,516  I  Slabs* cords..  2,400 

IMPORTS  FOR  THE   YEAR  ENDIKO  DECEMBER  31,  1882. 

Apples* barrels. .  2, 500  I  Iron  and  steel* ponnds. .         898, 968 

Brick* number. .  218, 960     Merchandise,  general . .  -do . . .  92, 176, 512 

Coal* tons..  95,000  |  Plaster,  land* tons..  590 

Feed*  do...  80  :  Provisions* pounds..  75,000 

Flour* barrels..  425     Shingles number..  17,000,000 


Frait* pounds..  89,881  I  Stone* cords..  200 

Hay* tons..  180  | 

The  above  information  was  obtained  from  Marquette,  Houghton  and  Ontonagon 
Railroad  Company  and  F.  B.  Spear  &,  Co. 


£  £  4. 

HARBOR  OF  REFUGE  AT  GRAND  MARAI8,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1881,  page  2053) $450, 000 

Appropriated 70,000 

This  improvement  is  to  consist  of  two  parallel  piers  600  feet  apart, 
extending  to  the  22-foot  curve  in  Lake  Superior,  and  connected  with 
the  Bay  of  Grand  Marais,  by  a  cut  through  the  sand-spit  which  sepa- 
rates the  bay  from  the  lake. 

The  first  appropriation  was  $10,000,  made  under  the  act  of  June  14, 
1880 ;  the  subsequent  appropriations  were  $20,000  under  act  of  March  3, 
188i;  and  $40,000  under  act  of  August  2,  1882. 

Under  date  of  October  9, 1882,  a  contract  was  entered  into  with 
Charles  S.  Barker  for  the  construction  and  placing  of  twenty-six  cribs, 
and  the  excavation  of  about  25,000  cubic  yards  of  material;  this  con- 
tract was  the  initial  work  of  improvement.  During  the  winter  of  1883 
the  contractor  began  the  construction  of  the  cribs  required  under  his 
contract,  at  Marquette,  Mich.,  intending  to  tow  them  after  the  opening 
of  navigation  to  Grand  Marais. 

During  the  fis«cal  year  twenty-six  cribs  have  been  built  at  Marquette 
to  a  height  of  from  six  to  ten  courses ;  of  this  number  six  cribs  have  been 
towed  to  Grand  Marais,  and  five  of  them  sunk  in  extension  of  the  west 
pier. 

The  dredging  hecessary  for  the  foundation  of  the  cribs  and  for  open- 
ing the  cut  between  the  bay  and  lake  to  facilitate  the  work  was  com- 
menced May  25,  and  at  the  close  of  the  fiscal  year  19,029  cubic  yards  of 
material  ha<l  been  removed. 

The  construction  of  a  house  for  the  use  of  the  inspector  was  com- 
pleted. 

During  the  present  season  it  is  proposed  to  complete  the  work  re- 
quired under  the  contract  with  Charles  S.  Barker. 

During  the  fiscal  year  ending  June  30,  1885,  further  extension  of  the 
piers  and  dredging  are  contemplated. 

By  a  deed  of  gift  from  Wellington  R.  Burt,  dated  May  14, 1883,  title 
was  conveyed  to  the  United  States  to  that  part  of  the  sand  spit  through 
which  the  cut  will  be  made  connecting  the  Bay  of  Grand  Marais  with 
Lake  Superior,  and  by  a  concurrent  resolution  of  the  legislature  of  the 
State  of  Michigan,  dated  June  1, 1883,  authority  was  given  to  the  United 
States  to  acquire  title  to  the  same. 

A  part  of  the  sand  spit  would  be  cut  off  from  the  mainland  by  the 
above-named  cut,  and  an  agreement  was  made  with  Philo  M.  Everett, 

*  Transported  by  water. 
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the  owner,  whereby  the  United  States,  without  compensation  to  the  said 
Everett,  was  permitted  to  so  cut  otf  from  the  mainland  this  part  of  the 
sand  spit. 

These  papers  were  duly  recorded  in  the  register's  office  of  Schoolcraft 
County,  Michigan,  and  the  original  papers  transmitted  to  the  Chief  of 
Engineers. 

As  there  is  at  present  but  little  local  commerce  to  l>e  benefited  by  this 
improvement,  and  since  its  earliest  value  as  a  harbor  of  refuge  to  the 
commerce  of  Lake  Superior  will  not  be  i*ea«hed  before  $300,000  have 
been  applied  to  the  improvement,  and,  also,  since  the  isolated  position 
of  the  work  renders  the  expenditure  of  small  appropriations  UDeconom- 
ical,  it  would  seem  desirable  that  the  work  should  be  pushed  forward 
to  early  completion  by  aid  of  liberal  appropriation.  The  county  seat  of 
Schoolcraft  County  will  probably  be  located  at  this  point,  and  the  open- 
ing of  the  country  adjacent  to  Grand  Marais  will  at  an  early  date  de- 
velop  large  shipments  of  valuable  timber  from  this  i)oint. 

Money  statement, 

July  I,  1882,  anion nt  available $27,837  8S 

Miocelianeous  receipts *M  00 

Amount  appropriated  by  act  passed  August  2, 1882 40, 000  00 

67,921  86 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 |8,253  63 

July  1,  1883,  outstanding  liabilities 1,939  9ri 

10, 193  61 

July  1,188:^,  amount  available 57,7J»25 

Amount  (estimated)  required  for  completion  of  existing  project ;J«0, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  200, 000  00 


Ahatract  of  propoaaU  for  furnishing  labor  and  materials  for  building  and  Hnking  twatif- 
six  crib  substructures  and  dredging  25,000  cubic  yards  of  material  at  harbor  of  refugt  cl 
Grand  Marais f  Mich.j  opened  September  23,  1882,  by  Maj.  Henry  M.  Boberty  C&rps  t/ 
Engineers, 
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Names  and  oddreases  of  '  g^  ^ 
bidders.  ;   "^  «  . 
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2St 
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Bmo 
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I    a'S 
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^  V. 
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Coll.  P.  Macdongall,  Da-      $0  37    , 

Inth,  Minn. 
Green's    l)re<ipnj;   Com-  36 

panv,  Chicaco,  III. 
Knapp  &,  Gillen,  Racine, 
Wis. 
I  Green    Bay  Dredge   and 
Pile-driver     Company, 
I      Green  Bay.  Wis. 
John   H.    (Gillette,    Mar- 

qiiette,  Mich.  i 

Garkin.  Stickney  &  Cram, 
East  Saginaw,  Mich.        | 
,  Charles  S.  Barker,  Sanlt  i 
I      Sainte  Marie,  Mich. 


Pr.linfl.  Pr.lin.ft.  PrJd.'Pr.  lb.  Pr.  lb, 

^ "       riO  |$0  07   10  07 


29 
314 


$0  37 
35 
32 
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29  ' 
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1 
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04  I 
044 


•9  I 
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Pr.  Ib.Pr.cord.  Pr.cu.  yd.' 


fO  07  ;  $12  00  I 


06 
064 

06  I 
05  , 

054 


1 

05  . 

12  00 

06  . 

10.50 

0^* 

10  00 

04 

10  00 

I 


9  50 
8  00 


fO  50  t!^m 

I 
30    6^ue 

34  '63LI9B 
I 

30  \s:,m 

22  ,5<.1S 
25  ,  55.J» 


Contract  awarded  to  Charles  S.  Barker,  dated  October  9, 1882;  in  progrcfls. 
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E  E5. 

IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

The  improvemeut  at  this  harbor  was  the  formation  of  a  dredged 
channel  150  feet  wide  and  12  feet  deep  between  the  slab-pier  previously 
built  by  local  enterprise,  and  almost  entirely  for  the  use  and  benefit  of 
the  Chicago  Lumbering  Company. 

By  the  acts  of  June  14, 1880,  and  March  3, 1881,  $6,000  was  appro- 
priated, being  the  estimated  cost  of  the  above-described  dredging.  In 
the  season  of  1880,  under  a  contract  with  the  Chicago  Lumbering  Com- 
pan3%  11,780  cubic  yards  were  removed  by  dredging.  In  October,  1880, 
a  part  of  the  west  slab-pier  was  carried  away  by  a  storm,  and  the  sur- 
vey of  the  harbor  made  at  that  time  developed  the  fact  that  the  line  of 
the  pier  was  directly  across  the  natural  channel.  The  contract  with 
the  Chicago  Lumbering  Company  expired  by  limitation  on  December  1, 
1880,  but  it  was  extended  to  November  30, 1881,  upon  the  condition  that 
the  company  in  repairing  the  piers  shouhl  change  the  direction  of  the 
same  so  as  to  permit  the  use  of  the  natural  channel.  Subsequently  the 
company  declined  to  make  the  change,  and  the  officer  in  charge  recom- 
mended that  the  contract  for  further  dredging  be  discontinued,  as  being 
by  its  own  terms  and  conditions  inoperative,  and  he  further  stated  that 
it  did  '*  not  appear  advisable  to  expend  any  more  money  at  this  point 
until  the  parties  interested  in  the  improvement  recognize  more  fully  the 
right  of  the  United  States  to  prevent  the  building  of  piers  across  the 
natural  channel."  (See  Report  of  the  Chief  of  Engineers,  1881,  pages 
2055  to  2058;  1882,  page  2118.) 

Further  work  by  the  United  States  was  then  "  suspended  by  reason 
of  the  refusal  of  the  company  controlling  the  harbor  to  rectify  the  pier 
lines  when  rebuilding  the  same."  (Report  of  the  Chief  of  Engineers, 
1882,  page  268.)  [House  Mis.  Doc.  No.  15,  Forty-seventh  Congress,  sec- 
ond session.] 

Money  statement. 

Julyl,  1882,  amount  available $3,583  11 

July  1,  1883,  amount  available 3,583  11 


£  £  6. 

IMPROVEMENT  OF  MOUTH  AND  HARBOR  OF  CEDAR  RIVER,  MICHIGAN. 

Original  estimate  (see  Report  of  the  Chief  of  Engineers  1882,  page  2121) ^138. 000 

Appropriated 15, 000 

This  improvement  consists  in  the  construction  of  two  parallel  piers 
200  feet  apart,  extending  from  the  mouth  of  Cedar  River  to  the  16-foot 
curve  in  Green  Bay,  with  dredging  between  the  piers  so  as  to  afford 
a  channel  of  entrance  not  less  than  12  feet  deep  at  low  water,  connect- 
ing the  deep  water  in  Green  Bay  with  the  deep  water  in  the  river. 

The  survey  of  the  mouth  of  Cedar  River  made  in  September,  1881, 
developed  the  existence  of  an  outside  shoal  about  600  feet  beyond 
the  point  that  would  probably  be  the  heads  of  the  piers.  In  the  survey 
of  1881,  no  borings  were  made  on  this  shoal  on  account  of  lack  of  funds. 
In  the  report  on  Cedar  River  under  date  of  INTovember  3,  1881,  the  offi- 
cer in  charge  said: 

The  exact  direction  that  should  l)e  given  to  the  outer  portion  of  the  piers  can  only 
be  determined  after  a  careful  examination  of  the  shoal.  •  *  *  xhis  question  can 
be  decided  during  the  progress  of  the  work. 
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Under  date  of  September  1, 1882,  iustructions  were  received  from  the 
Chief  of  Engineers  to  suspend  action  towards  the  expenditure  of  the 
appropriation  of  $15,000,  made  August  2,  1882,  until  after  sin  examina- 
tion and  report  on  this  shoal  had  been  made.  In  September,  1882,  a 
special  examination  was  made  of  the  shoal,  the  results  of  which  are  set 
forth  in  the  appended  reports  under  date  of  January  10,  1883.  This 
examination  did  not  in  any  way  modify  the  plans  and  estimates  as  set 
forth  in  report  dated  November  20,  1881  (Report  of  the  Chief  of  En 
giueers,  1882,  page  2120). 

Under  date  of  April  10, 1883,  a  contract  was  entered  into  with  Green's 
Dredging  Company  for  the  construction  of  450  linear  feet  of  pile-pier. 
This  contract  was  the  initial  work  of  improvement. 

During  the  fiscal  year  work  was  commenced  under  the  above  contract, 
but  no  part  of  the  work  was  accepted  or  completed. 

During  the  present  season  the  operations  contemplated  are  the  com- 
pletion of  the  above-named  contract,  under  which  there  yet  remains  to 
built  550  linear  feet  ])ile-pier,  the  contract  having  been  increased  100  feet 

Continuation  of  the  pier  extension  is  the  work  contemplated  during 
the  fiscal  year  ending  June  30, 1885. 

Money  statement 

Amount  appropriated  by  act  pasaod  Aagust  2,  1882 $15, 000  00 

July  1,  1883;  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 5s0  68 

July  1,  1883,  amount  available 14,419  3!* 

Amount  (estimated)  required  for  completion  of  existing  project 12:^,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     40, 000  00 


Abalract  of  propoBaU  for  furMehing  labor  and  materials  for  building  4^  linear  feet  offiU- 
pier  at  Cedar  River  Harbor,  Michigan^  opened  April  3,  1883,  by  Lieut.  CoL  Senrg  M. 
Robert^  Corps  of  Engineers, 


Materials  and  labor. 


Bonnd  piles,  famished  and  driven linear  feet. . 

White-oak  timber,  framed  and  put  in  place. .  feet  B.  M. . 

Ifor way  pine  sheet-piling,  famished  and  driven . .  do 

Wroagnt-iron  screw-bolts  and  tie-rods pounds . . 

Pine  timber  12  by  12  inches,  furnished  and  put  in 

place linear  feet.. 

Pine  timber  6  by  12  inches,  famished  and  pnt  in 

place linear  feet. . 

Stone  furnished  and  put  in  place cords. . 

Pine  plank  .laid  fee  t  R  M . . 

Wrou  ght  iron  spikes pounds . . 

Total  approximate  value  of  bid 


Xames  of  bidders. 

1 

if 
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1^- 

15,000 

$0  30 

10  25 

$0  20 
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50  00 

5000 
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40  W 
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35  00 
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30 
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3* 
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20 

20 

20 

S 

500 

700 

600 

6  00 

551 

4,500 

20  00 

20  00 

18  00 

SOW 

450 

08 

06 

06 

•S 

12,846  00 

11,382  00 

10, 276  00 

»,»74» 

Contract  awarded  to  Green's  Dredging  Company,  dated  April  16, 1883;  in  progress. 
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report  op  major  henry  m.  robert,  corps  of  engineers. 

United  States  Engineer  Office, 

Milwaukee,  Wis.,  January  10,  1883. 
Sir  :  The  sarvey  of  the  vicinity  of  the  mouth  of  Cedar  Efver,  Michi- 
gan, made  in  September,  1881,  showed  that  a  shoal  existed  in  front  of 
the  mouth  of  the  river  that  should  be  more  carefully  examined  before 
making  the  final  location  of  piers  for  improving  the  entrance. 

I  had  this  shoal  more  carefully  examined  last  September,  and  I  in- 
close the  report  pf  Assistant  Engineer  L.  Y.  Schermerhom,  and  a  map 
of  the  entire  survey,  upon  which  have  been  entered  the  results  of  this 
later  examination. 

Nothing  has  been  developed  to  modify  in  any  way  my  report  of 
November  30, 1881,  as  published  on  pages  2120-2124  of  Annual  Report 
of  Chief  of  Engineers  for  1882. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobert, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  L.  Y.  8CHERMBKH0RN,  ASSISTANT  ENGINEER. 

Milwaukee,  Wis.,  January  10,  1883. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  examination  of  the 
shoal  lying  off  the  mouth  of  Cedar  River,  Michigan,  developed  by  the  survey  of 
September,  1881,  and  described  in  your  report  on  Cedar  River,  Michigan,  to  the  Chief 
of  Engineers,  under  date  of  November  30,  1881  (Report  of  Chief  of  Engineers,  1882, 
pages  2120-2124). 

The  examination  of  the  shoal  was  made  from  September  24  to  29,  1882,  and  was 
confined  to  additional  soundings,  sufficient  in  number  and  position  to  exactly  locate 
the  extent  of  the  shoal,  together  with  borings  to  determine  the  character  of  the 
material  of  which  it  was  composed.  The  extent  of  the  shoal,  as  determined  by  the 
Burvey  of  September,  1882,  does  not  differ  materially  from  that  obtained  from  the  ex- 
amination of  September,  1881.    Its  extent  is  as  follows : 

Area  circumscribed  by  15-foot  curve,  110,000  square  feet. 

Area  circumscribed  by  12-foot  curve,  16,000  square  feet. 

The  shoalest  part  has  a  depth  of  from  10.5  to  11  feet.  The  area  of  that  part  of  the 
shoal  circumscribed  by  the  15-foot  curve  and  lying  directly  in  front  of  the  entrance  to 
the  piers,  as  laid  down  on  the  map  of  the  examination  of  September,  1881,  is  42,000 
square  feet. 

The  borings  were  made  by  sinking  a  three-quarter-inch  wrought-iron  pipe,  by  the  aid 
of  the  water-jet,  to  as  great  a  depth  as  possible.  Where  the  character  of  the  bottom 
was  such  as  to  prevent  the  penetration  of  the  water-jet,  attempts  were  made  to  drive 
a  steel-pointed  bar  into  the  bottom,  but  in  all  cases  where  the  water-jet  failed  in  pene- 
tration it  was  found  impossible  to  force  the  steel  point  into  the  bottom,  the  obstacles 
being  in  all  cases  a  deposit  of  bowlders,  which  covers  the  surface  of  the  northern  half 
of  the  shoal,  and  which  resisted  all  efforts  towards  penetration. 

Nineteen  borings  were  made  on  the  shoal ;  of  this  number  four  were  carried  to  a 
depth  of  from  20  to  22  feet  below  datum,  at  which  depth  clay  and  stones  occurred; 
five  borings  to  a  depth  of  from  17  to  18  feet,  clay  and  stones  again  occurring ;  with  the 
remaining  ten  borings  practically  no  penetration  into  the  lake  bed  was  obtained,  the 
bottom  being  thickly  covered  with  closely  packed  bowlders,  which  were  plainly  visi- 
ble through  the  water.  Upon  the  southerly  part  of  the  shoal,  or  that  portion  lying 
in  front  of  the  proposed  entrance  to  the  piers,  the  borings  were  all  carried  to  a  depth 
of  from  17  to  22  feet  below  datum.  The  shoal  seems  to  consist  of  a  deposit  of  sand, 
bowlders,  and  gravel,  superposed  on  clay.  The  southerly  part  of  the  shoal  which 
extends  across  the  line  of  entrance  to  the  proposed  piers  should  be  removed  by  dredg- 
ing, so  as  to  give  an  available  depth  of  15  feet  at  low  water,  and  the  borings  here  indi- 
cate that  this  can  be  easily  accomplished.  This  recent  examination  shows  that  the 
direction  of  the  piers,  as  proposed  on  the  map  accompanying  your  previous  report, 
under  date  of  November  30,  1881 ,  wa«  well  chosen,  and  no  change  would  seem  to  be 
required. 

Very  respectfully,  your  obedient  servant, 

L.  Y.  Schermerhorn, 

Asiistani  Engineer, 

Maj.  Henry  M.  Robert, 

Corps  of  EnghieerSf  U.  S.  A, 
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COMMEUCIAL  STATISTICS. 

Name  of  harbor,  Cedar  River,  Michigan. 
Collection  district,  Superior,  Mich. 
Nearest  light-house,  Menomouee,  Mich. 

Arrival  and  departure  of  vessels  during  the  year  ending  December  31,  1882. 

Arrivals.                            Departnrea. 
Description.  i —  


i  No.  ]  Tonnage. I  Crews.    ,  No.  ■  Tonnage.    Crewa. 


Steamers I    490,      57,000  i       3,470  !    490        57,000  3,470 

Sailing  vessels '    220        74,600  i        1,620      220,      74,800  1,530 


Total 710       131,600,        4,990       710;    131,600 


EXPORTS  BY  WATBR  FOR  THE  YEAR  ENDING  DECEMBER  31,  1882. 

Fish packages..          10,000     Posts nnmber..  320,000 

Laths number . .     7, 000, 000  i  Telegraph  poles do. . .  25,  000 

Lumber feet,  B.  M..  48,2:i0,000     Ties,  railroad do...  280,000 

Pickets number..     1,000,000 

IMPORTS   BY   WATER   FOR  THE   YEAR  ENDING   DECEMBER  31,    1882. 

Apples barrels . .               200  '  Hardware tons . .  200 

Beer do...                500     Hav do...  500 

Brick number. .         100, 000  |  Iron  and  steel pounds. .  2, 000,  000 

Coal .tons..                100     Livestock number..  500 

Corn bushels..            7,000  ,  Oil barrels..  150 

Dry  goods tons. .                 50  I  Pork-barrels number. .  ^>0 

Feed do...                130  \  Salt pounds..  700,0*0 

Flour barrels..               750     Stone cords..  500 

Groceries pounds. .          96, 000  '  Oats bushels. .  35,  000 

The  above  information  was  obtained  from  Mr.  Jesse  Spalding. 


E  E  7. 

IMPROVEMENT  OF  MENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Original  estimate  (see  Report  of  the  Chief  of  Engineers,  1874,  I,  page  139)..  |212,000 
Appropriated 190,000 

This  improvement  consists  in  the  construction  of  two  parallel  piers, 
about  400  feet  apart,  extending  from  the  mouth  of  the  Menomonee 
River  to  the  16  foot  curve  in  Green  Bay,  with  dredging  between  the 
piers  so  as  to  afford  a  channel  of  entrance  not  less  than  14  feet  deep  at 
low  water,  connecting  the  deep  water  in  Green  Bay  with  the  deep  wat^r 
in  the  river. 

Expenditures  have  resulted  in  the  construction  of  585  linear  feet  of 
slab-pier,  2,777  linear  feet  of  pile-pier,  1,200  linear  feet  of  crib-pier,  and 
the  dredging  of  205,828  cubic  yards  of  material  from  the  channel  between 
the  piers.  Of  the  foregoing  1,200  linear  feet  of  crib-pier,  200  linear  feet 
in  the  south  pier  require  about  three  courses,  and  300  linear  feet  about 
live  courses,  while  300  linear  feet  of  the  north  pier  require  two  courses 
of  superstructure  to  complete  the  portion  of  the  pier  work  already  in 
process  of  construction. 

The  work  done  has  resulted  in  the  formation  of  a  channel  200  feet 
wide,  carrying  a  depth  of  12  feet,  and  including  a  channel  100  feet  wide, 
carrying  about  14  feet  at  low  water.  During  the  past  fiscal  year  3,950 
cubic  yards  of  material  were  removed  from  the  channel  between  the 
piers  under  an  agreement  with  S.  M.  Stephenson,  esq.,  at  the  rate  of  10 
cents  per  cubic  yard.     Under  date  of  September  16,  1882,  a  contract 
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was  niiide  with  Messrs.  Truman  &  Cooper  for  the  building  and  plac- 
ing of  four  crib  substructures  in  extension  of  the  south  pier,  one  crib 
substructure  in  extension  of  the  north  pier,  and  the  building  of  partial 
superstructure  over  300  linear  feet  of  the  south  pier.  At  the  close  of 
the  fiscal  year  this  work  had  not  yet  been  commenced. 

During  the  present  season  the  completion  of  the  work  to  be  done 
under  this  contract  will  be  accomplished,  together  with  the  replacing 
of  the  disj)laced  crib  at  the  present  end  of  the  north  pier.  This  latter 
work  is  to  be  done  under  an  agreement  with  Messrs.  Truman  &  Cooper, 
whereby  they  are  to  restore  the  crib  to  its  original  stiitus  at  a  total 
cost  to  the  United  States  of  $800. 

Continuation  of  pier  extension  is  the  work  contemplated  during  the 
fiscal  year  ending  June  30, 1885. 

As  described  in  the  last  Annual  Report,  the  rapid  shoaling  of  the  bay 
in  the  vicinity  of  the  entrance  to  the  piers  has  rendered  necessary  the 
construction  of  a  greater  length  of  pier  extension  than  originally  esti- 
mated, and  at  an  early  date  an  increased  estimate  will  be  required  tor 
the  necessary  additional  extension  of  the  piers. 

The  commercial  requirements  of  Menomonee  EEarbos  demand  a  chan- 
nel with  sufficient  depth  to  admit  the  passage  at  all  times  of  deep- 
draught  lumber  vessels.  At  present  they  load  to  a  draught  of  from  13  to 
14  feet,  and  provision  should  be  made  for  the  formation  and  maintenance 
of  a  channel  which  will  permit  them  at  all  times  to  load  to  their  full 
capacity. 

Money  statement. 

July  1,  1882,  amount  available SI  86 

Amouut  appropriated  by  act  passed  August  2,  1882 15, 000  00 

15,001  86 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 • 603  35 

July  1,  1883,  amount  available '. 14,398  51 

Amount  (estimated)  required  for  compleiion  of  existing  project 22, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     22, 000  00 


Abstract  of  proposals  for  furnishing  labor  and  mat^als  for  building  and  placing  five  crib 
substructures  and  six  partial  superstructures  at  Menomonee  Harbor ^  Michigan  and  Wiscon- 
sin^  opened  September  5,  1882,  by  Maj.  Henry  M.  Robert,  Corp  of  Engineer's. 
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Contract  awarded  to  Truman  &  Cooper,  dated  September  16,  1883;  in  progress. 
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COMMERCIAL  STATISTICS. 


.  Name  of  harbor,  Menomonee,  Mich. 
Collection  district,  Superior,  Mich. 
Nearest  light-house,  Menomonee,  Mich'. 

Arrival  and  departure  of  vessels  during  ike  year  ending  December  31,  1882. 


Description. 


Steamers 

Sailing  vessels . 


Arrivals. 


Depart  mea. 


No.    I  Tonnage.  I   Crews.   |  No.     Tonnage.  |   Crews. 


I- 


365  I 
523  I 


10ft,  577  I 
153,000 


6, 053       266       106, 988 
3, 477  I    594  |    153. 889 


Total 788  1    150.577 


9,530  '    790  I    260,887 


s,oe 

3.891 


9.973 


EXPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1882. 


Bark cords. . 

Beer barrels. . 

Castings* pounds.. 

Fish* packages. . 

Furniture  * pieces. , 

Hides* number. 

Household  goods pounds . . 

Iron,  pig tons. 

Laths number. , 

Live  stock do... 

IMPORTS  FOR 

Apples* barrels. . 

Beef* pounds.. 

Beer barrels. . 

Brick* number.. 

Coal* tons. . 

Corn* bushels.. 

Dry  goods tons.. 

Feed do. .. 

Flour barrels. . 

Fruit pounds .  - 

Groceries do . . . 

Hardware tous. . 

Hay  do . . . 

Iron  and  steel* pounds.. 


1,000  '  Lumber* feet,  B.M. 

500  I  Machinery* poundA. 


Posts* number. 

Rags* pounds. 

Shingles* number. 

Slabs* cords. 

Stone do.. 

Telegraph  poles* . . . number. 

Ties,  railroad* do.. 

Wool* pounds. 

THE  YEAR  ENDING  DECEMBER  31,  1882. 


200,000 

20,000 

2,000 

500 

20.000 

2,000 

20,000,000 

400 


2,000 

40,000 

1,000 

250, 000 

2,000 

5,000 

2.50 

3, 000 

5,000 

10,000 

250,000 

500 

1,000 

250,000 


Leather tons. 

Lime* barrels. 

Live  stock number. 

Machinery pounds. 

Malt do.. 

Merchandise,  general  . . .  do . . 

Oil barrels. 

Plaster,  land tons. 

Pork-barrels number. 

Provisions pounds . 

Salt do.. 

Stone cords. 

Wood do. . 


45,000,000 

100,000 

1,000,000 

10,000 

25,000,000 

18.000 

400 

1,000.000 

1,000,000 

1,000 


20 

5,000 

400 

20,000 

50,000 

400,000 

1,000 

400 

5,000 

25,000 

12,000 

500 

2,000 


The  above  information  was  obtained  from  Joseph  H.  Somerville,  deputy  coilector 
of  customs. 


£  £8. 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

Estimate  cost  (see  Report-  of  the  Chief  of  Engineers,  1883,  page  2128) $150,000 

A]ipropriated 25,000 

This  improvemeDt  consists  in  the  construction  uf  two  parallel  piers, 
150  feet  apart,  extending  from  the  outer  end  of  slab-pier  built  by  the 
city  of  Oconto  to  the  10-foot  curve  in  Green  Bay,  with  the  formation  of 
a  dredged  channel  between  the  piers,  100  feet  wide,  having  a  low- water 
depth  of  10  feet  at  the  outer  end,  gradually  reducing  to  8  feet  at  the 
shore-line ;  also  the  formation  of  a  dredged  channel  in  the  river,  100 
feet  wide  at  bottom,  with  slopes  of  IJ  to  i  foot,  and  8  feet  deep  at  low 
water,  extending  from  the  inner  ends  of  the  slab-pier  to  Section  Street 
Bridge,  iu  the  city  of  Oconto,  a  distance  of  about  2  miles. 

*  Transported  by  water. 
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The  work  done  during  the  past  fiscal  year  was  the  initiative  of  the 
Government  work  at  this  harbor,  and  expenditures  have  resulted  in  the 
construction  of  300  linear  feet  of  slab-pier. 

During  the  past  fiscal  year  operations  consisted  in  a  survey  of  Oconto 
Itiver  between  the  mouth  and  city  of  Oconto,  and  also  of  Green  Bay 
in  the  vicinity  of  the  mouth,  and  the  construction  of  the  slab-pier, 
under  a  contract  with  the  Green  Bay  Dredge  and  Pile-Driver  Company, 
dated  September  16,  1882,  for  3,000  linear  feet,  more  or  less,  of  slab- 
pier.  Under  this  contract  work  was  commenced  October  18,  1882,  and 
at  the  close  of  the  fiscal  year  300  linear  feet  of  slnb-pier  had  been  built. 

From  the  appropriation  for  this  harbor  of  August  2, 1882,  $6,000  was 
set  apart  to  be  used,  in  connection  with  the  appropriation  for  other  har- 
bors, toward  building  a  dredge,  two  dump  scows,  and  the  purchase  of  a 
tug.  This  work  was  completed  during  the  fiscal  year ;  for  the  details 
relating  thereto  see  report  for  this  fiscal  year  on  Port  Washington 
Harbor. 

A  survey  of  Oconto  Eiver  from  Green  Bay  to  the  city  of  Oconto  was 
made  in  January,  1883,  and  the  map  and  report  thereof  transmitted  to 
the  Chief  of  Engineers  under  date  of  March  31, 1883. 

This  report  is  appended  hereto. 

During  the  present  season  operations  will  consist  in  the  completion 
of  the  existing  contract  for  the  extension  of  the  slab-piers,  under  which 
there  yet  remains  to  be  built  2,700  linear  feet.  The  slab-piers  built  b^^ 
the  city  of  Oconto  several  years  ago  have  been  partially  destroyed ;  this 
work  the  city  of  Oconto  is  at  present  engaged  in  replacing. 

Continuation  of  pier  extension  with  dredging  is  the  work  contem- 
plated during  the  fiscal  year  ending  June  30, 1885. 

Money  statement, 

July  1,  le^82,  amount  available $10,000  OO 

Amount  appropriated  by  act  pasHed  August  2,  1H82 15, 000  00 

25,000  00 
July  1,  1^83,  amoant  expended  during  fiscal  year,  exclusive  of 

outstanding  Uabilities  July  1,  1882 $7,541  10 

July  1,  188J,  outstandini?  liabilities 832  11 

^     8, 373  21 

July  1,  1883,  amount  available 16,626  79 

Amount  (estimated)  required  for  completion  of  existing  project 125, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     50, 000  00 


Abntract  of  proposals  for  furnUhing  labor  and  materials  for  tKe  coMtruoiion  o/ 3,000  linear 
feet  slab  pier  at  Ooonto  Harbor,  IViecotrntij  opened  September  5,  1882,  by  MaJ.  Henry  M. 
Robert,  Corps  of  Engineer's. 

—     -  ■  —     —  I 

«dd.„.  aHv^».^  --^S^.^-  I  ^^^  I  ^t^^ ;  vSSeWa. 

1  '  Green's  DredginK  Com- 

pany, Chicago  

2  .  Green  Bay  Dredge  and 

PUe-Drirer  Company, 
Green  Bay,  Wis 


Per  linear  ft' 

PerjH>U.     \ 

Per  pound.  ' 

Pereord,     ' 

$0  21 

$0  w: 

$0  10  ' 

1 

$3  60  ] 

$27,312 

15 

85' 

08 

1  M 

1 

18,21S 

Contract  awarded  to  Green  Bay  Dredge  and  Pile-Driver  Company,  dated  September 
16,  1882;  in  progress. 
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COMMERCIAL  STATISTICS. 

Name  of  harbor,  Oconto,  Win. 

Collection  district,  Milwaukee,  Wis. 

Nearest  light-house,  Sturgeon  Bay,  Wisconsin. 

Arrival  and  departure  ofvesseU  during  the  year  ending  December  31,  1R82. 

Arrivals. 


Description. 


Departures. 


No.  j  Tonnage.'  Crews.      !No.    Tonnage.    Crewa. 


Steamers 260 

Sailing  vesoiels ,    113 


3,600 
9,300 


175       260  1 
248  t    113  i 


3,600 
9.300 


175 
248 


Total  373 


12,900 


423       373  ,      12, 900 


423 


EXPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,    1882. 


Beer barrels.. 

Castings* pounds . . 

Fish  packages.. 

Do* do... 

Flour barrels.. 

Do* do... 

Hides number.. 

Laths do. . . 

Do* :..do.... 

Lumber  and  logs. .feet,  B.  M . . 

Do* do... 

Machinery pounds.. 


1,100  I  Machinery* pounds. 

140, 000     Merchandise,  general.,  .do. . 

3.,')00  Do*  do.. 

3,500  1  Posts number. 

3, 750     Potatoes bushels . 

3,  TfiO  '  Rags pounds . 

*2,000  I  Shingles number. 

6,0.^)0,000  .  Slabs* cords. 

6,650,000  '  Tallow pounds. 

32, 750, 000  I  Telegraph  poles number . 

32,750,000  I  Ties,  railroad do.. 

300,000  !  Wool Dounds. 


:wo,ooo 

225.000 

75,000 

2,200,000 

5,UO0 

120,000 

18,000,000 

500 

12,000 

9,000 

325,000 

27.0tK) 


IMPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,    1><89. 


Apples barrels..  2,900 

Barley bushels..  4,600 

Beef pounds..  480,000 

Beer barrels . .  5, 000 

Brick* M..  700 

Coal* tons..  380 

Do do...  380 

Corn  * b  ushels . .  25, 000 

Do do...  25,000 

Dry  goods tons..  1,240 

Feed do...  1,200 

Flour barrels..  9,800 

Fruit pounds..  10,000 

Groceries* do...  750,000 

Do do...  2,250,000 

Hardware* tons..  05 

Do do...  195 

Hay do...  200 

Iron  and  steel* pounds. .  1, 300, 000 


Iron  and  steel pounds. 

Leather tons . 

Lime* barrels. 

Do do.- 

Live  stock number. 

Machinery pounds. 

Malt do.. 

Merchandise,  general* . .  .do. . 
Merchandise,  general do. . 

Do barrels. 

Plaster,  land tons. 

Pork-barrels* number  . 

Do do.. 

Provisions* pounds. 

Do do.. 

Salt* pounds. 

Salt do.. 

Stone* cords. 

Wheat bushels. 


1,300,000 

10 

600 

600 

550 

850,000 

150,000 

2,500,000 

7,500,000 

1,200 

50 

777 

2, -333 

45,000 

135,000 

:joo,  000 

H00,000 

100 

40,000 


The  above  ihformation  was  obtained  from  W.  H.  Young,  mayor. 


report  of   lieutenant-colonel  henry  m.   robert,  corps  of 

engineers. 

United  States  Engineer  Office, 

Milwaukee,  Wis.,  3£arch  31,  1883. 
Sir:  By  the  river  and  harbor  act  of  March  3, 1881,  $10,000  was  ap- 
propriated for  the  improvement  of  Oconto  Harbor,  Wisconsin.    As  this 
approi)riation  was  made  upon  the  estimiite  of  the  city  authorities  of 

""  Transported  by  water. 
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Oconto  for  completing  a  project  of  their  own  at  an  expense  of  $37,475.20 
(in  addition  to  $6,262.56  which  they  had  already  expended)  by  which 
they  were  to  obtain  a  channel  100  feet  wide,  and  10  feet  deep  from  the 
city  of  Oconto,  ont  to  deep  water  in  Green  Bay,  a  distance,  according 
to  their  estimate,  of  12,360  feet,  and  as  I  did  not  see  how  their  plan 
could  be  carried  out  to  any  such  cost,  and  the  city  authorities  declined 
to  do  the  work  even  at  much  greater  price  than  they  stated  the  work 
to  have  cost  them,  upon  your  recommendation  the  Secretary  of  War 
ordered  that  no  work  be  done  until  further  legislative  action.  By  the 
act  of  August  2, 1882,  Congress  appropriated  $15,000  additional  for  this 
work,  and  consequently  a  project  was  submitted  and  approved  under 
which  a  contract  was  let  last  September  for  building  3,000  feet  of  slab 
pier. 

In  my  report  of  May  30, 1881  [see  Chief  of  Engineers'  Report  for  1881, 
page  2066),  criticising  the  citizens'  plan  for  Oconto  Harbor,  I  said: 

To  carry  out  the  origiual  idea  of  obtaining  a  10-foot  channel  would  cost  so  much 
mort^  than  the  estimate  upon  which  this  appropriation  was  based  that  it  seems  useless- 
to  consider  the  question.  If  the  object  of  the  improvement  is  to  enable  vessels  to 
load  with  lumber  at  Oconto,  a  12- foot  channel  would  be  required  at  least,  as  the  ves- 
sels engaged  in  this  trade  draw,  when  loaded,  from  12  to  14  feet.  As  Congress  haa 
never  made  any  appropriation  for  such  an  improvement,  although  estimates  have 
been  at  least  twice  submitted  therefor,  it  is  not  necessary  to  consider  the  work  as  de- 
signed to  aid  lumbei  vessels  in  entering  the  river. 

The  only  other  object  would  be  to  provide  a  channel  for  tugs,  scows,  and  rafts.  Ten 
feet  water  would  be  desirable  for  such  purpose,  but  H  feet  at  low  water,  with  10  feet 
at  the  entrance,  would  probably  satisfy  immediate  needs,  and  would  be  of  great  serv- 
ice. 

I  then,  in  accordance  with  what  seemed  to  be  the  design  of  the 
appropriation,  made  an  estimate  of  the  cost  of  the  cheapest  and  small- 
est improvement  that  would  be  of  any  practical  value  to  Oconto  Har- 
bor, using  slab  piers  as  far  as  there  was  any  hope  of  their  standing. 
The  estimate  for  the  work  outside  the  shore  line  was  $65,000  Tabout 
five  times  as  great  as  the  estimate  of  the  city  authorities  for  a  oeeper 
channel),  and  for  the  work  inside  the  shore  line,  I  roughly  estimated 
for  an  8-foot  channel  $60,000,  or  over  double  the  amount  estimated  by 
the  city  authorities  for  a  10-foot  channel.  These  estimates  were  based 
upon  the  best  data  I  could  obtain  without  making  a  new  survey,  for 
which  there  was  no  need  unless  Congress  decided  to  undertake  the 
work  of  improvement  after  learning  how  inaccurate  had  been  the  data 
upon  which  the  first  appropriation  was  based. 

As  Congress,  after  having  its  attention  called  to  the  subject,  made  an 
additional  appropriation  of  $15,000  last  August,  I  immediately  had  a 
new  survey  made  to  enable  the  improvement  to  be  located  more  intelli- 
gently. No  material  change  has  occurred  outside  the  shore  line  since 
the  latest  previous  survej",  and  I  would  not  at  present  modify  the  esti- 
mate of  $65,000  for  the  cost  of  the  work  outside  the  shore-line.  This  is^ 
of  course,  upon  the  supposition  that  the  United  States  will  not  have 
to  rebuild  the  slab-pier,  1,000  feet  long,  built  by  the  city  of  Oconto  in 
the  season  of  1880,  and  of  which  the  Government  work  is  to  be  a  con- 
tinuation    The  mayor  has  said  that  the  city  will  rebuild  these  piers. 

When  the  survey  was  made  last  September,  it  was  found  so  difficult 
to  survey  the  river,  that  this  part  of  the  work  was  deferred  until  win- 
ter. In  January  the  river  was  survey^ed  on  the  ice  by  Assistant  Engineer 
L.  Y.  Schermerhom,  whose  report,  together  with  a  map  of  the  survey, 
is  appended  hereto.  The  survey  shows  that  to  carry  out  the  plan  esti- 
mated for  in  my  report  of  May  30, 1881  (Chief  of  Engineers'  Report,  1881^ 
page  2066),  which  provides  for  an  8-foot  channel  100  feet  wide  from 
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Section  Street  Bridge,  Oconto,  out  to  the  shore  line,  will  require  360,000 
cubic  yards  of  dredging  instead  of  350,000  cubic  yards,  as  previously 
estimated.  Though  I  provided  for  nearly  100,000  cubic  yards  more 
dredging  for  an  8-foot  channel  than  the  citizens  of  Oconto  estimated 
for  a  10-foot  channel,  yet  this  survey  shows  that  another  100,000  cubic 
yards  must  be  added. 

In  the  citizens'  plan  provision  was  made  for  a  slab  and  pile  protection 
of  2,400  feet  of  the  shore  at  Lindsey's  Bar.  Whether  this  will  be  nec- 
essary, as  well  as  any  other  shore  protection,  can  be  better  determined 
during  the  progress  of  the  improvement.  To  provide  for  such  contin- 
gencies, as  well  as  for  superintendence,  &c.,  I  allowed  20  per  cent,  of 
the  estimated  cost  of  dredging.  1  do  not  think  it  necessary  to  increase 
this,  though,  of  course,  this  would  not  provide  for  any  extensive  shore 
protection. 

The  revised  estimate  of  the  cost  of  the  improvemjent  is  as  follows: 

For  an  8-foot  chaDnel  100  feet  wide,  from  Section  Street  Bridge,  Oconto,  to  shore 
line  of  Green  Bay : 

360, 000  cubic  yards  of  dredging  at  20  cents . , $72,000 

Protection  of  banks,  contingencies,  &c 13, 000 

Total 85,000 

For  an  8-foot  channel  100  feet  wide,  protected  by  piers,  extending  to  the  10-foot 
curve  in  Green  Bay : 

4, 000  linear  feet  of  slab  pier  at  $5 $20,000 

600  linear  feet  of  crib  pier  at  $40 20, 000 

7r),  000  cubic  yards  of  dredging  at  25  cents 18, 750 

Contingencies,  superintendence,  &c 6, 230 

Total 65,000 

Cost  of  entire  improvement  for  an  «-foot  channel  100  feet  wide 150,  OOO 

The  line  of  the  improvement  is  the  same  as  originally  proposed  in  the 
plan  of  the  citizens  of  Oconto,  upon  which  the  first  appropriation  was 
based ;  that  is,  it  follows  the  natural  channel  of  the  river,  from  Section 
Street  Bridge,  in  Oconto,  to  the  point  where  begins  their  cut-off,  near 
the  mouth,  excepting  that  there  is  a  cut-off  through  Spie's  Slough  in- 
stead of  following  the  long  bend  of  the  main  channel.  No  provision  is 
made  in  the  estimate  for  any  expense  in  obtaining  right  of  way  on  the 
lines  of  the  cut  offs,  as  it  is  assumed  that  the  city  authorities  will  see 
that  these  are  furnished  gratis,  as  soon  as  the  location  of  the  improve- 
ment is  approved. 

When  the  work  is  completed  it  would  seem  reasonable  to  expect  that 
it  would  require  5  per  cent,  of  the  original  cost  to  keep  the  work  in 
repair,  as  only  a  very  small  portion  of  the  work  is  of  a  permanent 
nature.  If  the  appropriations  should  be  very  small,  or  less  than  10  per 
cent,  of  total  cost,  these  items  of  annual  deposit  of  material  in  the 
channel  and  deterioration  of  slab-pier  would  increase  the  cost  above 
the  estimated  amount,  which  is  $150,000.  I  forward  herewith  Assistant 
Engineer  L.  Y.  Schermerhorn's  report  and  a  map  of  the  survey. 
Very  respectfully,  your  obedient  servant, 

Henby  M.  Bobebt, 
Lieutenant  Colonel  of  Engineers. 

The  Chief  of  Enoineebs,  U.  S.  A. 
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report  of  mr.  l.  t.  schermerhorn,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukee,  Wi9.^  March  1,  1883. 

Sir  :  I  have  the  honor  of  submitting  the  following  report  on  Oconto  Harbor,  Wis- 
consin : 

This  harbor  is  situated  on  the  west  shore  of  Green  Bay,  27  miles  north  of  Green  Bay 
Harbor,  and  22  miles  south  of  Menomonee  Harbor. 

The  survey  of  Green  Bay  in  the  immediate  vicinity  of  the  mouth  of  the  Oconto 
River  was  made  in  September,  1882,  and  of  that  part  of  the  river  between  its  month 
and  Section  Street  Bridge  in  the  city  of  Oconto,  a  distance  of  about  3  miles,  in  Janu- 
ary, 1883.  This  latter  part  of  the  survey  wa^  made  from  the  ice,  since  the  swampy 
character  of  the  country  rendered  it  inaccessible  at  any  other  season. 

PHYSICAL  characteristics. 

The  Oconto  River  has  its  source  about  80  miles  from  its  mouth,  and  drains  about 
1,000  square  miles  of  water  shed  ;  its  average  discharge  is  about  800  cubic  feet  per 
second.  The  part  of  the  river  between  the  month  and  the  city  of  Oconto  has  a  width 
of  from  150  to  250  feet,  and  a  low-water  channel  depth  of  from  4  to  6  feet.  The  dis- 
tance between  the  mouth  of  the  river  and  the  city  of  Oconto  in  a  direct  line  is  about 
2  miles,  while  by  the  river  this  distance  is  increased  to  about  3  miles,  in  which  it 
traverses  a  belt  of  low  swampy  ground,  the  elevation  of  which  is  but  slightly  above 
title  surface  of  the  river. 

The  bed  of  the  river  consists  of  sand  and  mud  superposed  on  clay ;  for  about  3,000 
feet  below  Section  Street  Bridge  the  depth  of  the  sand  and  mud  is  from  3  to  7  feet ; 
for  the  remaining  part  of  the  river  the  clay  occurs  at  a  depth  of  over  8  feet. 

Five  miles  north  of  the  mouth  of  the  river  Peshtigo  Point  extends  into  Green  Bay 
for  a  distance  of  10  miles,  affording  great  protection  to  the  river  mouth  against  north- 
erly winds.  The  width  of  the  bay  opposite  the  river  is  abont  12  miles,  and  the  lower 
end  of  Green  Bay  is  about  25  miles  south  of  the  river  month ;  consequently  the  natural 
protection  of  Oconto  Harbor  is  very  great. 

The  bed  of  Green  Bay  contiguous  to  Oconto  Harbor  consists  of  sand  superposed  on 
clay,  the  latter  existing  at  a  depth  below  the  water  surface  of  from  12  to  20  feet. 

CORPORATE  WORK. 

The  city  of  Oconto  has  made  an  eifort  to  partially  improve  an  artificial  entrance 
from  the  bay  into  the  river  by  dredging  a  cut  from  the  river  into  the  bay  at  a  point 
about  2,000  feet  north  of  tho  natural  river  mouth.  This  cut  has  a  width  of  from  50  to 
75  feet,  and  a  length  of  about  1,000  feet,  and  affords  a  channel  about  4  feet  deep  at 
low  water.  They  have  .further  attempted  the  protection  of  the  mouth  of  the  cut  by 
the  construction  of  600  linear  feet  of  slab  pier  on  the  south  and  400  linear  feet  on  the 
north  side.  The  cost  of  this  work  was  |6,262.56.  (See  Report  Chief  of  Engineers, 
1881,  page  2067.)  These  slab  piers  at  the  date  of  the  survey  were  greatly  impaired 
and  practicallv  useless,  and  would  require  rebuilding  to  be  of  valae  in  any  plan  of 
improvement  for  this  harbor. 

PLANS  OF  IMPROVEMENT. 

In  the  general  consideration  of  plans  for  the  imiirovement  of  Oconto  Harbor  it  will 
be  necessary  to  first  examine  the  requirements  of  its  commerce. 

The  vessels  eneaged  in  the  lumbertrade  have  a  draught  when  loaded  of  from  12  to  14 
feet,  and  if  the  oDject  of  the  improvement  is  to  enable  lumber  vessels  to  load  directly 
at  the  mills  of  Oconto,  then  the  demands  of  this  class  of  vessels  would  decide  the 
character  and  extent  or  the  improvement,  and  require  the  formation  of  a  channel  14 
feet  deep  at  low  water  connecting  the  deep  water  of  Green  Bay  with  the  docks  in  the 
city  of  Oconto.  If  the  object  of  the  improvement  is  only  to  enable  vessels  of  light 
draught  to  reach  the  docks  at  Oconto,  but  requiring  the  lumber  vessels  to  anchor  in 
the  deep  water  of  Green  Bay  near  the  river  month,  and  there  receive  their  cargoes 
from  lumber  scows  of  comparatively  light  draught  brought  down  the  river  by  tugs, 
then  the  demands  of  this  method  of  transportation  would  require  the  formation  of  a 
channel  aboot  8  feet  deep  at  low  water  connecting  the  deep  water  of  the  bay  with 
the  docks  at  Oconto.  Either  plan  involves  the  improvement  of  the  river  channel  for 
a  distance  of  about  2  miles.  Although  in  the  following  estimates  the  cost  of  various 
modifications  are  given,  there  seems  to  be  no  intermediate  requirement  between  these 
two  plans,  since  nothing  short  of  the  first  plan  would  to  any  valauble  extent  promote 
the  second. 

From  the  great  natural  protection  of  the  mouth  of  Oconto  River  less  substantial 
constructions  would  in  part  be  admissible  than  at  more  exposed  points.  The  general 
plan,  as  described  in  Report  of  Chief  of  Engineers,  1881,  page  2066,  proposes  tne  pro- 
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tection  of  the  channel  between  deep  water  hi  Green  Bay  and  the  river  bj'  blab  piers 
extending  to  the  (J-foot  curve,  and  from  thence  (»utward  by  means  of  crib-piers ;  from 
the  coonection  of  thiH  prott-eted  channel  with  the  river  a  dredged  channel  in  the  river 
wonld  be  re<iuire<l  extendi ug  aliout  2  miles  to  the  city  of  Oconto.  The  dredged 
channel  in  the  river  Hhonld  be  a»  Htraigbt  as  posHible,  and  the  curvature  of  all  changes 
in  direction  reduced  to  a  minimum  ;  for  thin  reason  it  seemH  probable  that  the  abmpt 
bend4n  the  vicinitj'  of  Spie's  Slough  would  be  improved  by  a  straight  cut  connecting 
to  two  reaches  of  the  river,  especially  since  the  first  coat  of  the  improvement  by  each 
route  is  about  the  same,  while  the  distance  by  the  latter  route  is  reduced  by  1,200  feet. 

ESTIMATES. 

Dredging. 

For  the  formation  of  a  channel  connecting  the  deep  water  in  Green  Bay  with  the 
proposed  entrance  to  the  river,  as  follows : 

Cubic  yardi. 

Channel  100  feet  wide,  10  feet  deep  at  outer  end,  and  8  feet  deep  at  shore  line, 

dredging 70,000 

Or  12  feet  deep  at  outer  end,  10  feet  at  shore  line,  dredging 90,000 

Or  14  feet  deep  at  outer  end,  12  feet  at  shore  line,  dredging 120, 000 

Or  16  feet  deep  at  outer  end,  14  feet  at  shore  Hue,  dredging 150, 000 

For  the  formation  of  a  channel  in  the  river  extending  from  the  inner  end  of  the 
piers  to  Section  Street  Bridge,  in  the  city  of  Oconto,  would  require  dredging  as  fol- 


lows : 


Depth  of  channel.  ^'^  j 

Route.  — 5g     Slope*. 

8  foot       10  feet   I   12  feet      14  feet     >'§   ' 


Gu.  ydg.  Cu.  yd*.  '  Ou.  yds.     Cu.  yds.     FtsL 

Viarivor 297,000  402,000  1    508,000       613,000     ^ ,««  .  v-.** 

straiKhtcut 322,000  416,000       511,000       605,000    j '"^  .  ^®°*- 

river 445.000  603,000      

«tralj;htcut ,  484,000  624,000 

rivcT '  336,000  469,000 

straiKhtcut I  359,000  477,000 

river 497,000  684,000 

utTaijjhicut I  529,000  695,000 

river        l  353.000  490,000 

straightcnt 374,«0«,  497,000  i    627,000       763.000     , 

river  614,000  711,000!    917,000   1,130,000    ?i«»     o«„i 

§traightcut |  544,000  719,000  I    902,000  ,1,093,000    5         .  ' 


762.000  920,000  }.^  -,^^.. 

766,000  908,000  5   ^  *®"*^ 

603.000  741.000  X.^n  \  ii««t 

598.000  724.000  T*^  ^i^^' 

878,000  1,097,000  >  ,-«  ,.^„, 

868,000  1.066,000  j '«»  '  itO"^ 

634,000  783,000  l.^y.  \ 

ofTT  nttn  Ttta  aaa  c  •»•''''  ' 


1. 


In  estimating  the  quantity  of  material  to  be  removed  the  dredging  has  always  been 
e8timate<l  to  a  depth  of  1  foot  below  the  proposed  depth,  and  &  per  cent,  added  to 
place  measurement  to  rednce  the  quantities  to  scow  measurement. 

All  depths  in  this  report  refer  to  low  water,  which  is  4  feet  below  the  plane  of  refer- 
ence of  the  lake  survey  (high  water  of  18iW).  This  low- water  plane  is  1  foot  below 
the  mean  lake  level  from  January,  1860,  to  January,  1881,  and  is  also  1.2  foot  below 
the  mean  level  for  the  ordinary  season  of  navigation  (April  to  November,  inclusive), 
from  1860  to  lt<8(),  inclusive. 

Ptdi*  extension. 

To  extend  the  piers  to  the  10- foot  curve  would  require  4,000  linear  feet  slab-pier 
and  500  linear  feet  crib-pier. 

To  the  12-foot  curve  would  require  4,000  linear  feet  slab-pier  and  900  linear  feet 
crib-pier. 

To  the  14- foot  curve  would  require  4,000  linear  feet  slab-pier  and  2,000  linear  feet 
crib-pier. 

To  the  16-foot  curve  would  require  4,000  linear  feet  slab-pier  and  2,700  linear  feet 
crib-pier. 

Cost, 

Assuming  that  in  the  river  the  channel  is  dredged  100  feet  wide  at  bottom,  with 
side  slopes  of  1^  ou  1,  there  would  be  required — 

For  an  available  depth  of  8  feet  at  low  water  360,000  cubic  yards  dredging, 

at  20  cents $72,000 

For  a  10-foot  channel,  477,000  cubic  yards,  at  20  cents 95, 400 

For  a  12-foot  channel,  598,000  cubic  yards,  at  20  cents 119, 600 

For  a  14-foot  channel,  724,000  cubic  yards  dredging,  at  20  cents 144, 800 
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Assaming  the  channel  between  the  piers  to  be  100  feet  wide,  there  woald  be  required 
for  a  channel  having  a  depth  at  low  water  of— 

From  8  to  10  feet  deep,  70,000  cubic  yards  dredging,  at  25  cents |17, 500 

From  10  to  12  feet  deep,  93,000  cubic  yards  dredging,  at  25  cents 23, 250 

From  12  to  14  feet  deep,  120,000  cubic  yards  dredging,  at  25  cents 30, 000 

From  14  to  16  feet  deep,  150,000  cubic  yards  dredging,  at  25  cents 37, 500 

In  extending  the  piers  there  would  be  required — 
To  the  10-foot  curve : 

4,000  linear  feet  slab-pier,  at  |5 20,000 

500  linear  feet  crib- pier,  at  f45 22, 500 

42,500 
To  the  12-foot  curve : 

4,000  linear  feet  slab-pier,  at  $5. 20,000 

900  linear  feet  crib- pier,  at  $48 43,200 

•       63,200 
To  the  14-foot  curve: 

4,000  linear  feet  slab-pier,  at  $5 20,000 

2,000  linear  feet  crib-pier,  at  $52 104,000 

124,000 
To  the  16-foot  curve : 

4,000  linear  feet  slab-pier,  at  $5 20,000 

2, 700  linear  feet  crib-pier,  at  $54 145,800 

165,800 
Assembling  the  foregoing  estimate  there  would  be  required : 
For  an  8-foot  channel: 

Kiver  dredging 72,000 

Bay  dredging 17,500 

Pier  extension 44,500 

Contingencies 14.000 

^  148,000 
For  a  10-foot  channel : 

River  dredging 95,400 

Bay  dredging : 23,250 

Pier  extension 63,200 

Contingencies 18,150 

200,000 
For  a  12-foot  channel : 

River  dredging 119,600 

Bay  dredging - 30,000 

Pier  extension 124,600 

Contingencies 26,400 

300,000 
For  a  14-foot  channel : 

River  dredging 144,800 

Bay  dredging 37,500 

Pier  extension 165,800 

Contingencies 33,900 

382,000 
«    '    Very  respectfully,  your  obedient  servant, 

L.  Y.  8GHERMERH0KN, 

Aasiatant  Engineer. 
Lieut.  Col.  Hbnry  M.  Robert^ 

CorpM  of  Engineers,   if,  8.  A, 

6455— E  83 104 
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E  E  9. 

IMPROVEMENT  OF  PENSAUKEE  HAEBOE,  WISCONSIN. 

Estimated  cost  (Bee  report  appended  hereto) $50,000 

Appropriated 10,000 

This  improvement  consists  in  the  constraction  of  a  single  pier,  in  ex- 
tension of  the  slab-pier  bailt  by  private  enterprise,  extending  to  the 
10-foot  carve  in  Green  Bay,  with  the  formation  of  a  dredged  channd 
100  feet  wide  and  10  feet  deep  at  low  water,  on  the  south  side  of  the 
pier,  connecting  the  deep  water  in  Green  Bay  with  the  deep  water  in 
the  river.  The  natural  approach  to  the  river  was  not  more  than  2  feet 
in  depth,  but  by  private  work  this  has  been  increased  to  a  depth  of 
about  10  feet  for  a  width  of  30  feet. 

Under  date  of  April  10, 1882,  a  report  was  submitted  on  this  harbor, 
based  upon  such  information  as  could  be  obtained  without  incurring 
expense,  (see  Report  of  the  Chief  of  Engineers,  1882,  page  2132),  in 
which  the  estimated  cost  of  the  improvement  was  placed  at  $40,000. 
In  September^  1882,  a  survey  was  made  of  the  vicinity  of  the  mouth  of 
Pensaukee  Biver,  and  under  date  of  January  10, 1883,  a  report  was 
submitted,  which  is  appended  hereto,  by  which  the  previous  estimate 
of  $40,000  was  increased  to  $50,000. 

Under  date  of  April  16, 1883^  a  contract  was  entered  into  with  F.  B. 
Gardner,  esq.,  for  the  construction  of  1,500  (afterward  reduced  to  1,300) 
linear  feet  of  slab-pier.  This  will  be  the  initial  work  of  improvement 
by  the  Government  at  this  harbor. 

During  the  fiscal  year  a  survey  of  the  mouth  of  Pensaukee  Biver  and 
vicinity  was  made  and  a  commencement  made  on  the  construction  of 
the  slab-pier,  but  no  part  of  the  same  completed.  During  the  present 
season  operations  will  consist  in  the  completion  of  the  existing  contract, 
under  which  there  yet  remains  1,300  linear  feet  of  slab-pier  to  be  built 
Continuation  of  pier  extension  is  the  work  contemplated  during  tiie 
fiscal  year  ending  June  30, 1885. 

Money  siaiemmt.  $ 

Amount  appropriated  by  act  passed  Angnst  2,  1882 $10,000  00 

Jnly  1, 18t£);  amount  expended  during  fiscal  year,  .exclosiye  of  outstanding 
liabilities  July  1, 1882 686  15 

Julyl,  1883,  amount  available 9,314  86 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     30, 000  00 


AbBtraot  of  propoiaU  for  fumiehing  labor  and  maieriaU  for  building  1,500  linear  f mi  ^ 
$lab'pier  at  Pensaukee  Harbor,  Wisconsin,  opened  April  3,  1883,  by  Lieut,  Coh  Henry  Jf. 
Robert,  Corps  of  Engineers, 


So. 


Karnes  and  addresaes  of 
bidden. 


PUes  nir- 

nlahed  and 

driven,  U,400 

linear  feet. 


W.  T.  Casgrain,  Milwan- 1 
kee,  Wis 1 

Qreen  Bay  Dredge  and 
Pile-driver   Company,  ' 
Groen  Bay,  Wia | 

F.  B.  Gardner,  Chicago,  \ 
HI 


Per  lin,  ft, 
$0  25 

15 
14i 


Poles  fur- 
nished and 
placed,  300. 


Slabs  and 

edgings  fnr- 

nisbM  and 

placed. 


3,400  cords.  I  300  poands. 


Wire,  an-    ' 
nealed  No.  T.-j    Total 

furnished        ptoxii__- 
and  placed,    Talaeofbid. 


Per  pole, 
$0  75 

75 
80 


Perei>rd. 
$2  50 

2  25 
2  00 


Per  pound, 
$0  08 

10 
09 


$13,341 

10,  Oft 
9,155 


Contract  awarded  to  F.  B.  Gardner,  dated  April  16,  1883 ;  in  progress. 
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COMMBRCIAL  STATISTICS. 


Name  of  harbor.  Pensaakee,  Wis. 
Collection  distnct,  Milwankee,  Wis. 
Nearest  light-house,  Tail  Point,  Wisconsin. 

Arrival  and  departure  of  vessels  during  the  year  ending  December  31, 1882. 


Desoription. 

AniTala. 

Departures. 

No. 

Tonnage. 

No. 

Tonnage. 

ftt««nM»T" ..,. , 

228 
76 

10,600 
18.000 

228 

75 

10,600 
18.000 

ftailinjf vwv^ift.T,     T 

Total 

808 

28  600  1    3^^^ 

28.600 

EXPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1882. 


Beans* baahels..  100 

Beef» ponnds..  60,000 

Do do...  1,550 

Batter do...  1,000 

Cheese' do...  20,000 

Do do...  2,400 

Com* bushels..  1,200 

Eggs* dozen..  3,000 

Do do...  500 

Fish* packages..  3,240 

Do do...  2,250 

Furniture pieces..  1,000 

Hides number..  75 

Household  goods pounds . .  3, 000 

Iron do...  5,000 

Livestock* number.,  200 


Live  stock number. . 

Lumber* feet,B.M.. 

Do do... 

Machinery pounds.. 

Posts* number. . 

Do do... 

Potatoes* bushels. . 

Do do... 

Rags pounds.. 

Shingles* number.. 

Do do... 

Slabs* cords.. 

Do do... 

Ties,  railroad number . . 

Wood* cords.. 


100 

10,000,000 

5,000,000 

5,000 

150,000 

1,000,000 

3,000 

1,000 

2,500 

14,480,000 

800,000 

2,500 

1,200 

25,000 

1,000 


IMPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1882. 


Apples* barrels..  100 

Do do...  50 

Beef pounds..  2,500 

Dry  goods* tons..  40 

Do do...  10 

Feed* do...  275 

Do do...  70 

Flour* barrels..  1,500 

Do do...  800 

Fruit pounds..  1,000 

Groceries* do...  160,000 

Do do...  80,000 

Hardware tons..  10 


Iron  and  steel* pounds. .  12,  OOO 

I>o do...  2,500 

Lime* barrels..  40O 

Do do...  50 

Livestock number..  40 

Machinery* pounds. .  20,  OOO 

Do do...  40,000 

Merchandise,  general* do . . .  115,  OOO 

Do do do...  60,000 

Oil* barrels..  20O 

Pork-barrels* number. .  300 

Provisions* pounds..  30,000 

Salt* do...  30,000 


The  above  information  was  obtained  from  H.  J.  Thompson  and  H.  G.  Morgan 


subvby  of  pensaukeb  habbob,  wisconsin. 

United  States  Engineer  Office, 

Milwaukee^  TTw.,  January  10, 1883. 
Sir:  I  have  the  honor  to  submit  herewith  the  resalts  of  the  survey 
of  Pensaukee  Harbor  made  last  September. 

While  the  survey  indicates  no  special  change  since  the  examination 
made  by  Maj.  D.  O.  Houston,  Corps  of  Engineers,  in  1872,  upon  which 
my  report  of  April  10, 1882,  was  based,  yet  the  slope  of  the  bottom  is 
so  gentle  that  a  very  slight  difference  in  the  datum  plane  makes  a  great 
difference  in  the  length  of  the  pier  required  to  reach  a  certain  depth  of 

*  Transported  by  water. 
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water.  The  distance  between  the  10  and  14  foot  carves  is  about  o^OOO 
feet,  and  between  the  10  and  12  foot  curves  about  4,000  feet. 

In  the  report  of  the  survey  of  1872  it  was  stated  that  the  slab-pier 
built  by  private  enterprise  was  1,000  feet  long,  whereas  last  Apnl  it 
was  found  to  be  1,600  feet  long.  I  assumed  that  the  pier  had  been 
extended  600  feet  since  1872,  and  consequently  in  calculating  the  length 
of  pier  required  started  from  a  point  600  feet  beyond  the  end  of  the  pier, 
as  shown  on  the  survey  of  1872.  The  present  survey  shows  the  outer 
end  of  the  pier  just  where  it  was  in  1872,  which  is  1,600  feet  from  the 
old  shore  line.  All  else  remaining  the  same  this  would  add  600  feet  to 
the  length  of  the  pier  as  estimated  last  April  from  the  old  survey. 

The  datum  x)lane  for  this  survey  has  been  taken  the  same  as  for  the 
other  works  in  this  district,  namely,  at  6  inches  above  the  low  water  of 
the  summer  of  1847 ;  the  datum  plane  is  about  1  foot  below  the  mean 
lake  level  for  the  last  twenty  years.  In  reducing  the  survey  of  1872 
to  this  datum  it  was  assumed  that  the  datum  plane  of  the  survey  was 
the  water  level  at  the  tioie  of  the  survey,  and  that  this  level  was  the 
same  as  the  mean  level  of  Lake  Michigan  for  that  month,  as  reported 
by  the  lake  survey.  This  reduction  was  only  approximately  correct, 
but  nothing  more  accurate  could  be  done  with  the  information  that 
could  be  obtained  without  incurring  expense. 

From  these  various  causes  the  14-foot  curve  is  1,300  feet  farther  from 
the  head  of  the  present  pier  than  stated  in  the  report  last  April,  the 
distance  being  7,600  feet.  It  will  be  time  enough  to  make  a  plan  and 
estimate  for  a  pier  and  channel  reaching  that  curve  when  the  interests 
of  commerce  demand  such  an  extensive  improvement. 

As  the  result  of  this  survey  I  would  have  to  modify  the  statement 
made  in  my  report  of  last  April,  that  for  $15,000  the  10-foot  channel 
could  be  extended  to  the  12-foot  curve  and  deepened  to  12  feet :  it  would 
require  the  additional  excavation  of  about  80,000  cubic  yards  of  sand 
at  an  estimated  cost  of  $20,000. 

In  my  report  last  April  I  said : 

A  single  slab-pier,  20  feet  wide  and  2,500  feet  long,  on  the  north  side  of  the  channel, 
with  a  channel  100  feet  wide  dredged  to  a  depth  of  10  feet  at  low  water,  and  costing 
about  $40,000,  will,  in  my  opinion,  answer  the  present  demands  of  commerce  at  this 
place. 

I  understand  the  appropriation  of  funds  was  made  to  carry  out  that 
plan. 

The  recent  survey  shows  that  the  dredged  channel  beyond  the  pres- 
ent pier  is  so  far  to  the  north  that  the  pier  extension  will  lie  in  this 
channel,  thus  requiring  an  increased  depth  of  pier  and  a  larger  amount 
of  filling.  Fortunately,  the  10-foot  curve  falls  inside  of  where  it  was 
supposed  to  lie,  judging  from  the  survey  of  1872,  so  that,  instead  of  the 
pier  extension  and  dredged  channel  having  to  be  600  feet  longer  than 
stated  in  my  report  (due  to  the  discrepancies  in  statements  of  length  of 
pier)  it  will  only  have  to  be  200  feet  longer.  The  last  50  feet  of  the 
pier,  however,  ought  to  be  a  crib. 

For  the  cost  of  obtaining  a  10  foot  channel  100  feet  wide,  extending 
from  the  shore-line  to  the  lOfoot  curve,  protected  by  a  single  slab-pier 
(with  a  crib  pier-head)  20  feet  wide,  I  would  submit  the  following : 

ESTIMATE. 

2,650  feet  slab-pier,  20  feet  wide,  at  $6 fl5,900 

50  feet  crib-pier,  20  feet  wide,  at  S^X) 3,000 

100, 000  cubic  yards  dredging,  at  25  cents 25, 000 

Superintendence  and  contingencies 6, 100 

Total 50,000 
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The  borings  show  that  the  bed  of  the  bay  at  this  point.is  sand,  with 
underlying  clay,  the  clay  at  the  shore-line  being  14  feet  below  datnm, 
and  at  the  10-foot  curve  being  more  than  24  feet. 

A  tracing  of  the  map  of  the  survey  is  transmitted  herewith. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


E  £  zo. 

improvement  of  green  bay  harbor.  WISCONSIN. 

Estimated  cost  (see  Report  of  the  Chief  of  Engineers,  1881,  page  2069) $135, 000 

Appropriated  since  1872 88,000 

This  improvement  consists  in  the  formation  of  a  dredged  channel  200 
feet  wide  at  the  top  and  bottom,  14  feet  deep  at  low  water,  and  about  2 
miles  in  length,  connecting  the  month  of  the  Fox  River  with  deep  water 
in  Green  Bay,  and  including  a  cut  about  650  feet  long  through  Grassy 
Island  revetted  with  timber. 

Expenditures  have  resulted  in  the  dredging  of  652,962  cubic  yards  of 
material  and  the  construction  of  1,320  linear  feet  of  revetment  through 
Grassy  Island.  This  work  has  been  applied  to  the  formation  of  a  chan- 
nel over  2  miles  in  length,  200  feet  wide,  with  about  13  feet  depth  at 
low  water  for  one-half  its  width,  and  about  10  feet  deep  over  the  remain- 
ing half. 

During  the  fiscal  year,  under  a  contract  with  Norris  G.  Dodge,  dated 
September  16,  1882,  for  the  removal  of  75,000  cubic  yards,  43,524  cubic 
yards  have  been  removed.  During  the  present  season  operations  will 
consist  in  dredging  31,476  cubic  yards  in  completion  of  the  foregoing 
contract,  and  also  in  dredging  with  the  two  United  States  dredges  and 
hired  labor  to  the  extent  of  available  funds. 

Continuation  of  dredging  is  the  work  contemplated  during  the  fiscal 
year  ending  June  30, 1885. 

At  no  distant  day  the  revetment  through  Grassy  Island  will  require 
very  complete  and  extensive  repairs,  its  present  decayed  condition  ren- 
dering it  liable  to  serious  injury  from  the  ice. 

Money  statement 

Amount  appropriated  by  act  passed  Angiist  2,  1882 |20,000  00 

July  ly  1883,  amount  expended  duriug  fiscal  year,  excluBive  of 

outstanding  liabilities  July  1,  ld82 $7,091  82 

July  1,  1883,  outstanding  liabilities 739  91 

7,831  73 

July  1, 1883,  amount  available 12,168  27 

Amount  (estimated)  required  for  completion  of  existing  project 47, 000  00 

Amount  tbat  can  be  profitably  expended  in  fiscal  yearendmg  June  30, 1885.    40, 000  00 
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Ab9traot  of  propoidU  for  dredging  at  Green  Bay  Harbor,  Wieeonaii^,  opened  Stptemher  5, 
'  1882,  by  Maj,  Henry  Jf.  Robert^  Corps  of  Engineere. 

No.  Names  and  •ddraflnes  of  bidden.  I  Dredging. 


Harry  Fox  Sc  Co.,  Ghioago,  111 

CarkiD,  Stiokney  &.  Cram,  East  SagiD 
Ghristoph  H.  Starke,  MUiraukee,  wis. 


1 
2 

3  .  . 

4  ,  Green's  Dredging  Company,  Chicago,  III 

5  Green  Bay  Dredge  and  Pile- Driver  Company,  Green  Bay.  Win  . 

6  I  Norris  G.  Dodge,  Littie  Falls,  N.T 


Pereu.yd. 

•or 

27 
21 
22 

17 


Contract  awarded  to  Norris  G.  Dodge,  dated  September  16,  1882 ;  in  progress. 


COMMBRCIAL  STATISTICS. 

Name  of  harbor,  Green  Bay,  Wis. 

Collection  district,  Milwaukee.  Wis. 

Nearest  light-house.  Grassy  Island,  Wisconsin. 

Arrival  and  departure  of  veeeeU  during  the  year  ending  December  31, 1882. 


Arrivals. 


Description. 


Departares. 


EXPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1882. 


Bark cords..  900 

Barley bushels..  291,250 

Do* do...  73,750 

Beans do...  4,750 

Beef pounds..  17,000 

Beer barrels..  9,155 

Do* do...  1,000 

Butter* pounds..  1,000 

Castings do...  2,600,000 

Cheese do. . .  200, 000 

Com bushels . .  40, 000 

Do* do...  700 

Blinds,  door,and  sash,  number..  1,300 

Do* do...  2,600 

Egffs* dozen..  20,000 

Fish* packages. .  4, 782 

Fish  and  pork* banels . .  20, 000 

Flour" do...  3,530 

Furniture pieces. .  1, 400 

Hardware tons..  1,000 

Do* do...  120 

Hides number..  20,000 

Iron,  pig* tons..  40,716 

Laths* number..  171,000 

Leather" tons..  19 

Lime barrels. .  2, 300 


Livestock number..  26,000 

Do* do...  240 

Lumber* feet,  B.  M..  660, 500 

Machinerv,harvestiug.  pounds.  400,000 

Do* do do...  100,000 

Oats bushels..  150,000 

Do* do...  35.878 

OiP barrels..  325 

Pease* bushels..  1,200 

Posts* number..  3,500 

Potatoes* bushels..  2,900 

Rags pounds..  1,250,000 

Rye bushels..  75,000 

Do* do...  7,000 

Shingles number..  6,297,000 

Stone' cords..  25 

Tallow pounds..  240,000 

Tools,  farm tons..  100,000 

Telegraph  poles number..  2,000 

TieSjTailrosid* do...  300 

Wheat bushels..  529,000 

Do' do...  101,590 

Wood* cords..  5,000 

Wooden  ware dozen..  4,100 

Wool pounds-.  40,000 


*  Transported  by  water. 
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Apples* barrels..  2, 732 

Bark* cords..  9 

Beef* pounds..  2,400 

Brick* number..  26,000 

Coal tons..  87,400 

Dry  goods do...  27,000 

Foed^ pounds..  5,000 

Flour* barrels..  77 

Oroceries pounds..  5,000,000 

do* do...  1,000,000 

Hardware tons..  230 

do* do...  70 

Hay* do...  3 

Hides number. .  24, 000 

Iron  ore* ^ tons..  60,000 


Iron  and  steel* pounds . .  616, 000 

Leather tons..  30 

do do...  20 

Livestock number..  2,000 

Macbinery pounds..  400,000 

do* do...  200,000 

Merchandise,  general . . .  do . . ,  52, 000, 000 

Oil* barrels..  8,764 

Plaster,  land* pounds . .  213, 000 

Provisions* do...  395,760 

Salt* do..  3,928,400 

Shingles* number..  795,000 

Stone* cords..  1,237 

Wheat* bushels..  35,700 

Wood* cords..  44,575 


The  aboTe  information  was  obtained  from  Mr.  F.  Hulbert  and  Mr.  FoUett. 


£  E  IX. 


HARBOR  OF  REFUGE  AT  ENTRANCE  OF   STURGEON  BAY  CANAL,  WIS- 

CONSIN. 

Bstimated  cost  (see  Report  of  the  Chief  of  Engineers,  1874,  I,  page  141) |180, 000 

Appropriated , 150,000 

This  improvement  consists  in  the  formation  of  an  outer  basin,  cover- 
ing the  entrance  to  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Ganal, 
bv  the  construction  of  piers  850  feet  apart  at  the  shore  line,  converging 
to  335  feet  apart  at  their  outer  ends,  and  extending  to  the  18-foot  curve 
in  Lake  Michigan ;  also  the  deepening  of  this  outer  basin  by  dredging 
80  as  to  obtain  at  least  16  feet  of  water  over  so  much  of  the  area  of  the 
basin  as  would  be  useful  to  vessels  CDtering  the  harbor. 

Expenditures  have  resulted  in  the  construction  of  1,600  linear  feet  of 
revetted  pile-pier,  1,100  linear  feet  of  crib-pier,  330  linear  feet  offender- 
piling,  and  38,415  cubic  yards  of  dredging  in  the  outer  basin.  Of  the 
foregoing  1,100  linear  feet  of  crib-pier,  350  linear  feet  in  the  south  pier 
requires  two  courses  of  superstructure  to  bring  it  to  completion,  and 
nearly  the  entire  superstructure  over  the  crib-piers  is  yet  to  be  filled 
with  stone  and  covered  with  plank  decking. 

A  channel  about  100  feet  wide,  and  carrying  a  depth  of  16  feet  con- 
nects the  deep  water  in  the  lake  with  the  canal.  The  piers  have  reached 
the  ultimate  extension  proposed,  and  the  work  yet  remaining  to  be  done 
is  the  completion  of  the  partially  built  superstnicture  and  the  dredg- 
ing of  the  basin. 

During  the  past  fiscal  year  operations  have  consisted  in  the  removal 
of  11,379  cubic  yards  of  material  from  the  channel  between  the  piers ; 
this  work  was  done  under  a  contract  with  the  Green  Bay  Dredge  and 
Pile-Driver  Company,  dated  September  16, 1882.  Also,  the  removal  of 
9,989  cubic  yards  by  the  United  States  dredge ;  making  an  aggregate 
removal  during  the  fiscal  year  of  21,368  cubic  yards. 

From  the  appropriation  for  this  harbor  of  August  2, 1882,  $7,000  were 
set  apart  to  be  used,  in  connection  with  appropriations  from  other  har- 
bors, in  building  a  dredge,  two  dump-scows,  and  the  purchase  of  a  tug. 
This  work  was  completed  during  the  fiscal  year ;  for  the  details  relating 

*  Transported  by  water. 
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thereto  see  Beport  on  Port  Washington  Harbor  for  the  fiscal  year  end- 
ing June  30, 1883.  In  connection  with  other  harbors  extensive  repairs 
were  also  made  on  the  damp-scows  and  United  States  Dredge  No.  1. 
To  comply  with  the  requirements  of  Senate  resolution  of  March  9, 1882^ 
a  survey  was  made  in  October,  1882,  of  the  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal. 

During  the  present  season  the  contemplated  operations  are,  the  plac- 
ing of  iron-guard  rails  on  the  fender  piling,  slight  repairs  to  the  sheet- 
pile  revetment  of  the  pile-piers,  and  dredging  between  the  piers  by 
hired  labor  and  use  of  the  United  States  dredges  to  the  extent  of  avail- 
able funds. 

Since  the  construction  of  the  fender  piling  in  Jnly,  1881,  experience 
indicates  that  the  anchor  rods,  mentioned  in  the  last  Annual  Beport^ 
will  not  be  required  to  give  the  piling  the  requisite  stability  which  it 
was  supposed  to  lack,  consequently  their  omission,  for  the  present  at 
least,  is  proposed.  The  anchor  rods  are  on  hand  and  if  at  any  time 
their  necessity  should  arise  they  can  be  then  placed  in  position. 

During  the  fiscal  year  ending  June  30, 1885,  it  is  proposed  to  com- 
plete the  superstructure  over  Uie  crib-piers  and  also  the  dredging  in 
the  outer  basin. 

Under  the  requirements  of  the  Senate  resolution  of  March  9, 1882,  a 
Board  of  Engineers  was  constituted  by  Special  Orders  "So.  51,  Head- 
quarters of  the  Corps  of  Engineers,  to  report  on  the  cost  of  constructing 
the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  and  also  to  ascertain 
the  amount  of  money  realized  by  the  company  from  the  sale  of  lands- 
granted  by  the  State  of  Wisconsin  in  aid  of  the  construction  of  tlie 
canal.    The  report  of  the  Board  is  appended  hereto. 

Money  statement 

July  1,  1882,  amount  available $22  47 

Amount  appropriated  by  act  passed  August  2,  1882 20,000  00* 

20,022  47 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $9,029  12 

Jnly  1,  1883,  outstanding?  liabilities 2,634  75 

11,663  87 

July  1,  1883,  amount  available 8,358  60 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  tuat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.    30, 000  00 


Abstract  of  proposals  far  dredging  at  harbor  of  rtfuge  at  entrance  of  Sturgeon  Bay  Canal, 
Wisconsin^  opened  September  5,  1882,  by  Maj»  Henry  M.  Robert,  Corps  of  Engineers. 


N©. 


NMuea  and  residences  of  bidders.  |  Dredgiag. 


CarWoLStlckney  &  Cram,  Eai»t  Saginaw,  Mich $0  » 

Harry  Fox  &  Co.,  Chicago,  111 [  » 

Truman  &  Cooper,  Manitowoc,  Wis |  28 

Green's  Dredging  Company,  Chicago.  Ill i  27 

Chriatoph  H.  Starke,  MUwaukee,  Wis I  » 

Green  Bay  Dredge  and  Pile-Driver  Company,  Green  Bay,  Wis I  19 


Contract  awarded  to  Green  Bay  Dredge  and  Pile-Driver  Company,  dat«d  September 
16,  1882;  closed  November  17,  1882. 
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COMMERCIAL  STATISTICS 


I^umber  of  vessels  and  their  tontuige  tohioh  passed  through  theSlurgson  Bay  Ship  Canal  dur- 
ing  the  year  ending  December  31, 1882. 


DMCriptlon.  j    No. 


Steamers  and  sailing  yeaseb i    8,050 


Tonnage. 


745, 134 


The  above  information  was  obtained  from  Mr.  G.  H.  Sager,  superintendent. 


STURGEON  BAY  AND  LAKE  MICHIGAN  SHIP  CANAL. 
BEPOBT  OF  BOABD  OF  ENGINEERS. 

Milwaukee,  Wis.,  Deceniber  19, 1882. 
Oenbbal:  The  Board  of  Engineers  constituted  by  Special  Order 
'So.  51y  Headquarters  Oorps  of  Engineers,  dated  Washington,  D.  C, 
June  6,  1882,  to  consider  and  report  the  information  called  for  by  the 
following  Senate  resolution,  namely : 

In  thb  Sbnatb  of  thb  United  States, 

March  9,  1882. 
Resolved^  That  the  Secretary  of  War  be,  and  he  hereby  is,  instracted  to  ascertalD 
and  report  to  Congress  at  its  next  session,  the  cost  of  constructing  the  Sturgeon  Bay 
and  Lake  Michigan  Ship  Canal,  in  the  State  of  Wisconsin,  and  by  whom  said  ship 
canal  was  oonstruoted ;  also,  to  ascertain  the  amount  of  money  realized  from  the  sale 
of  the  lands  granted  b^  Con^press  to  the  State  of  Wisconsin  to  aid  in  the  construction 
of  said  ship  canal ;  said  information  being  required  for  the  purpose  of  considering 
the  question  of  opening  said  ship  canal  free  to  the  commerce  of  the  lakes. 

F.  £.  Srober, 
Acting  Secretary. 

has  the  honor  to  submit  the  following  report: 

In  1866,  the  United  States  granted  to  the  State  of  Wisconsin  200,000 
acres  of  land  to  aid  in  the  construction  of  a  breakwater  and  a  harbor 
and  ship  canal,  to  connect  the  waters  of  Green  Bay  with  the  waters  of 
Lake  Michigan.    The  act  is  as  follows : 

Chaptkb  33.— An  act  granting  to  the  State  of  Wiscondn  a  donation  of  public  lands  to  aid  in  the  oon- 
stmction  of  a  breakwater  and  harbor  and  ship  canal  at  the  head  of  Sturgeon  Bay,  in  the  county  of 
Door,  in  said  State,  to  connect  the  waters  of  Green  Bay  with  Lake  Michigan,  in  said  State. 

Be  it  enacted  Ity  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  there  be,  and  hereby  is,  granted  to  the  State  of  Wisconsin, 
for  the  purpose  of  aiding  said  State  in  constructing  and  completing  a  breakwater  ana 
harbor  and  ship  canal  to  connect  the  waters  of  Green  Bay  with  the  waters  of  Lake 
Michigan,  two  hundred  thousand  acres  of  public  lands,  to  be  selected  in  subdivisions 
agreeably  to  the  United  States  survey,  by  an  agent  or  agents  appointed  by  the  gov- 
emor  of  said  State,  subject  to  the  approval  of  the  Secretary  of  the  Interior,  from 
lands  subject  to  private  entry  :  Provide,  That  said  selections  shall  all  be  made  from 
alternate  and  odd- numbered  sections  of  land  nearest  the  location  of  said  harbor  and 
canal  in  said  State  not  otherwise  appropriated,  and  not  from  lands  designated  by  the 
United  States  as  *' Mineral''  before  the  passage  of  this  act,  nor  from  lands  to  which 
the  rights  of  pre-emption  or  homestead  have  attached. 

Sec.  2.  And  be  it  further  enacted^  That  the  said  lands  hereby  granted  shall  be  subject 
to  the  diposal  of  the  legislature  of  said  State,  or,  if  the  legislature  thereof  shall  not 
be  in  session,  or  shall  Mjoum  within  ten  days  after  the  passage  and  approval  of  this 
act,  then  said  lands  shall  be  subject  to  the  disposal  of^  the  governor  and  board  of 
commissioners  of  school,  university,  and  swamp  lands  of  said  State,  for  the  purposes 
aforesaid,  and  for  no  other ;  and  the  said  canal  shall  be  and  remain  a  public  highway 
for  the  use  of  the  Gh>vernment  of  the  United  States,  free  from  toll  or  charge  upon  the 
vessels  of  said  Government,  or  upon  vessels  employed  by  said  Government  in  the 
transportation  of  any  property  or  troops  of  the  United  States. 
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Skc.  3.  And  he  it  furiher  enacted.  That  before  it  shall  be  competent  for  said  State  to  dis- 
pose of  any  of  said  lands,  to  be  selected  as  aforesaid,  the  plan  of  said  breakwater  and 
harbor  and  the  rente  of  said  canal  shall  be  established,  and  a  plat  or  plats  thereof 
shall  be  filed  in  the  office  of  the  War  Department,  and  a  duplicate  thereof  filed  in  the 
office  of  the  Commissioner  of  the  General  Land  Office. 

Sec.  4.  And  be  it  further  enacted,  That  if  the  said  breakwater,  harbor,  and  canal 
shall  not  be  completed  within  three  years  from  the  passa^  of  this  act  the  lands 
hereby  granted  and  remaining  unsold  shall  revert  to  the  United  States. 

Sec.  5.  And  he  it  further  enacted,  That  the  legislature  of  said  State  shall  canse  to  be 
kept  an  accurate  account  of  the  sales  and  net  proceeds  of  the  lands  hereby  granted, 
and  of  all  expenditures  in  the  construction,  repairs,  and  operating  of  said  caniJ,  and 
of  the  earnings  thereof,  and  shall  return  a  a  statement  ox  the  same  annually  to  the 
Secretary  of  the  Interior.  And  whenever  said  State  shall  be  fully  reimbursed  for  all 
advances  made  for  the  construction,  repairs,  and  operating  of  said  canal,  with  legal 
interest  on  all  advances  until  the  reimbursement  of  the  same,  or  upon  payvient  by 
the  United  States  of  any  balance  of  such  advances  over  such  receipts  from  said  lands 
and  canal,  with  such  interest,  the  said  State  shall  be  allowed  to  tax  for  the  ose  of 
eaid  canal  only  such  tolls  as  shall  be  sufficient  to  pay  all  necessary  expenses  for  the 
oare,  charge,  and  repair  of  the  same. 

Sec.  6.  And  he  it  further  enacted.  That  said  ship  canal  shall  be  at  least  one  hundred 
feet  in  width,  with  a  depth  of  water  not  less  than  thirteen  feet. 

Approved  April  10,  1866. 

This  grant  was  accepted  by  the  State  of  Wisconsin  and  tamed  over 
to  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Ganal  and  Harbor  Com- 
pany by  the  following  act: 

Gbneral  Laws  of  Wisconsin,  Chapter  105. 

IPublished  March  10,  1868.  J 

AK  ACT  to  aooept  a  snmt  of  lands  made  to  the  State  of  Wiaconain  by  act  of  ConKreaa  to  aidin  tbe 
constrnotioii  of  the  Stniyeon  Bay  and  Lake  liichisan  Ship  Canal  and  Harbor,  in  the  oonnty  of  Door, 
to  connect  the  waters  orOreen  Bay  with  Lake  Mlohlcan,  and  to  provide  for  4he  oonatraetum  of  tlio 


The  pecple  of  the  State  of  Wieconein,  represented  in  senate  and  assembly,  do  enact  of 
follows : 

Section  1.  That  the  lands,  franchises,  rightn,  powers,  and  privileges  granted  to 
and  conferred  upon  the  State  of  Wisconsin  by  an  act  of  Congrress  approyed  April  10, 
1866,  ''granting  to  the  State  of  Wisconsin  a  donation  of  public  lands  to  aid  in  the 
constmction  ofa  breakwater  and  harbor  and  ship  canal  at  the  head  of  Sturgeon  Bay, 
in  the  connty  of  Door,  in  said  State,  to  connect  the  waters  of  Green  Bay  with  Lake 
Michigan,  in  said  State,"  be,  and  the  same  are  hereby,  accepted,  with  the  restrictions 
and  upon  the  terms  and  conditions  contained  in  said  act  of  Congress. 

Section  2.  For  the  purpose  [of]  carrying  out  the  objects  of  said  act,  the  said  lands 
are  hereby  granted  and  conferred  upon  the  Sturgeon  Bay  and  Lake  Michigan  Ship 
Canal  and  Harbor  Company,  a  company  organized  in  the  city  of  Milwaukee  on  the 
4th  day  of  October,  1866,  under  and  by  virtue  of  chapter  365  of  the  laws  of  Wisconsin 
of  1864,  approved  April  24, 1864,  subject  to  all  the  conditions,  restrictions,  and  obliga- 
tions herein  mentioned. 

Section  3.  It  shall  be  the  duty  of  said  ship- canal  company  to  appoint  an  engineer 
who  shall  proceed  ix)  survey,  lay  out,  and  establish  the  route  of  said  canal  and  de- 
termine the  termination  thereof,  and  also  prepare  a  plan  for  the  constmction  of  said 
canal  in  conformity  with  the  provisions  of  the  said  act  of  Congress,  and  make  a 
diagram  thereof  to  be  approved  by  the  governor,  and  when  approved  by  him  the 
same  shall  be  filed  in  the  office  of  the  secretary  of  state. 

Section  4.  It  shall  be  the  duty  of  the  said  company,  after  having  made  and  filed 
such  survey  and  plan  of  said  canal,  to  proceed  without  unnecessary  delay  and  con- 
struct the  same  in  conformity  therewith:  Provided,  That  as  the  work  on  said  canal 
progresses,  the  company  may  notify  the  governor  that  one-fourth  or  one- half  or  three- 
fourths  of  said  work  has  been  done,  respectively,  when  upon  I'eceiving  such  notifica- 
tion, the  governor  shall  appoint  an  agent  to  inspect  the  same,  and  if  said  governor  is 
satisfied  tnat  so  much  of  said  work  nas  been  (tone  in  accordance  with  the  require- 
ments of  this  act  and  of  the  act  of  Congress  aforesaid,  then  the  said  governor  shall 
certify  the  same  to  said  company  and  deposit  a  cop^  thereof  in  the  omce  of  the  see- 
retary  of  state,  and  in  said  certificate  shall  determine  the  proportion  of  said  lands 
the  said  company  has  become  entitled  to  in  consideration  of  said  work  so  done  and 
approved  by  said  governor,  and  when  the  governor  shall  make  and  file  such  certificate 
the  commissioners  of  schools  and  university  lands  shall  convey  by  patent  to  the  said 
company  said  proportions  of  said  lands,  respectively,  as  selected  by  said  company, 
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and  said  company  may  proceed  to  sell  and  convey  the  same,  and  when  the  said  oom- 
panv  shall  have  completed  the  said  canal  in  pursuance  of  the  act  of  Congress,  and  in 
conformity  with  said  survey  and  plan,  it  shall  be  the  duty  of  the  company's  engineer 
to  certify  the  same  to  the  governor,  whereupon  it  shall  be  the  dnty  of  the  governor 
to  inspect  the  said  work  in  person,  or  to  appoint  one  or  more  agents  to  inspect  the 
same  and  determine  whether  the  said  oanai  is  constructed  as  required  by  this  act. 
And  whenever  the  said  governor  shall  determine  that  the  said  canal  has  been  con- 
structed by  the  said  company  as  required  by  said  act  of  Congress,  and  in  conformity 
with  the  plan  aforesaid,  he  shall  certify  the  same  to  said  company  and  deposit  a  copy 
thereof  in  the  office  of  the  secretary  of  state,  and  which  certificate,  as  well  as  any 
certified  copy  thereof  or  of  any  other  certificates,  mentioned  in  this  act,  under  the 
seal  of  the  State,  shall  be  evidence  of  the  facts  therein  set  forth.  And  when  the 
governor  shall  make  and  file  with  the  secretary  of  state  such  certificate,  and  deliver 
a  copy  of  the  same  to  the  said  company,  the  remainder  of  said  lands  shall  be  patented 
by  the  oommissioners  of  school  and  university  lands  to  the  said  company,  which  shall 
stand  seized  and  possessed  of  all  said  lands  as  fully  as  the  State  can  convey  the  same 
and  free  from  any  tax  for  the  tetm  of  ten  years,  if  so  long  held  by  the  said  company, 
and  the  said  company  shall  use  all  due  diligence  in  disposing  of  said  lands  at  a  fair 
and  equitable  price,  and  they  shall  not  be  held  by  the  said  company  for  speculation, 
and  when  sold  by  said  company  they  shall  be  subject  to  taxation:  Provided^  That 
previous  to  the  issue  of  a  patent  therefor,  or  for  any  of  said  lands,  said  company 
shall  reimburse  the  State  for  all  expenses  incurred  on  account  of  the  same. 

Section  5.  All  expenses  incurred  under  and  by  virtue  of  this  act,  and  of  the  act  of 
Congress  aforesaid,  shall  be  paid  by  the  company,  and  the  State  shall  not  in  anywise 
be  holden  therefor. 

Section  6.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  5,  1868. 

By  the  terms  of  the  fourth  section  of  the  act  of  Con^cress  making  the 
grant,  all  unsold  lands  reverted  to  the  United  States,  if  the  canal,  &c., 
were  not  completed  in  three  years.  The  canal  was  not  commenced  for 
six  years,  the  grant  being  revived  by  an  act  approved  March  1, 1872, 
extending  the  time  for  completing  the  canal  to  the  10th  day  of  April, 
1874,  and  at  that  date  the  first  quarter  of  the  canal  had  not  been  com- 
pleted, nor  had  any  land  been  sold.  It  would  seem  that  additional 
legislation  is  needed  in  this  matter. 

On  the  3d  of  March,  1873,  the  United  States  undertook  the  construc- 
tion of  what  was  termed  a  harbor  of  refuge,  at  the  entrance  of  the  Stur- 
geon Bay  Canal,  which  relieved  the  State  of  Wisconsin  of  a  part  of  the 
work  required  by  the  original  act. 

I.  Upon  application  to  the  governor  of  Wisconsin,  the  Board  was  in- 
formed that  the  canal  was  constructed  by  the  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal  and  Harbor  Company,  which  is  the  company  re- 
ferred to  in  the  above  act  of  the  legislature  of  Wisconsin,  and  which 
appears  to  have  acted  as  the  agent  of  the  State  of  Wisconsin  in  build- 
ing the  canal. 

On  the  9tb  of  July,  1872,  work  was  begun  on  the  canal,  and  the  first 
quarter  was  completed  November,  1874.  The  work  was  suspended  until 
1877,  when  it  was  resumed  and  prosecuted  to  completion  in  November, 
1881,  the  governor's  certificate  of  completion  of  the  canal  being  dated 
December  6,  1881. 

The  State  required  the  canal  to  be  100  feet  wide  at  the  water's  surface, 
with  side  slopes  of  1  vertical  to  1^  horizontal,  and  a  depth  of  13  feet, 
measured  from  the  low  water  of  1847.  The  State  inspector,  in  his  final 
report  of  December  1,  1881  (wliich  is  appended  hereto,  marked  B),  says 
that  the  greater  part  of  the  canal  had  been  dredged  to  a  depth  of  16  and 
16  feet  at  low  water. 

A  survey  of  the  canal  from  Lake  Michigan  to  the  shore  of  Sturgeon 
Bay  was  made  during  the  month  of  October,  1882,  under  the  direction  of 
the  ofiicer  in  charge  of  the  harbor  of  refuge  at  entrance  of  the  canal,  that 
the  Board  might  ascertain  the  present  condition  of  the  canal.  A  map 
of  this  survey  is  forwarded  herewith.    From  it  will  be  seen  that  the  canal 
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is  100  feet  wide  at  the  water's  surface ;  that  the  3,200  feet  nearest  the 
Lake  Michigan  end  is  revetted  with  sheet  piling  on  both  sides;  that  the 
next  900  feet  is  protected  on  both  sides  with  brush  and  a  few  piles,  and 
that  the  remaining  3,300  feet  of  canal  up  to  the  Sturgeon  Bay  shore  is 
unprotected.  From  the  Sturgeon  Bay  shore  out  to  the  13-foot  curve  in 
Sturgeon  Bay,  a  distance  of  6,100  feet,  the  channel  has  been  dredged  as 
deep  as  the  rest  of  the  canal.  The  canal,  for  a  width  of  50  feet,  has  a  gen- 
eral depth  of  13  feet,  except  for  a  short  distance  near  the  middle  of  the 
canal,  where  it  has  shoaled  up  to  II  feet,  both  depths  being  measured 
from  the  low  water  of  1847. 

II.  As  section  5  of  the  act  of  Congress  making  the  graiut  requires  the 
legislature  of  Wisconsin  to  cause  to  be  kept  an  accurate  account  of  the 
sales  and  net  proceeds  of  the  lands  granted,  the  Board  applied  to  the 
governor  of  the  State  of  Wisconsin  for  a  copy  of  this  record. 

The  governor,  in  reply,  informed  the  Board  that  the  canal  was  built 
by  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and  Harbor  Com- 
pany, and  that  there  is  no  public  record  of  what  the  company  realized 
for  the  land  grant.  There  being  no  other  source  of  information  on  this 
point,  the  Board,  on  the  14th  of  July,  1882,  applied  to  the  president  of 
the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and  Harbor  Company, 
and,  under  date  of  October  10,  was  informed  that  their  total  receipts 
from  the  land  grant  of  200,000  acres  were  (see  Statement  D.  hereto  ap- 
pended) 1377,965.22^  and  the  total  expenses  of  the  land  department 
were  933,278.05,  leaving  $344,687.17  as  the  net  sum  realized  from  the 
land  grant  on  the  10th  of  October,  1882.  There  was  at  that  date  due 
the  company  on  the  land  account  $1,182.84,  but  this  will  probably  add 
but  little  if  anything  to  the  net  amount  realized,  for  a  statement  of  the 
company  one  month  later  than  the  above  (November  8)  shows  $273.78 
received  from  collections  in  the  laud  department,  while  the  exx>enses  of 
the  same  department  for  the  month  were  $453.16. 

III.  Section  5  of  the  act  of  Congress  making  the  land  grant  requires 
the  legislature  of  Wisconsin  to  cause  to  be  kept  an  accurate  account  of 
all  expenditures  in  the  construction,  repairs,  and  operating  of  the  can^^ 
and  of  the  earnings  thereof.  The  Board  applied  to  the  governor  of  the 
State  for  a  copy  of  this  record,  and  received  a  reply  that  no  such  record 
was  on  file.  The  Board  then  applied  to  the  canal  company,  who  fur- 
nished a  statement  of  the  receipts  and  disbursements  of  the  Sturgeon 
Bay  and  Lake  Michigan  Ship  Canal  and  Harbor  Company,  from  May  7, 
1872j  to  October  10, 1882,  certified  to  by  Jesse  Spalding,  president,  and 
William  E.  Strong,  treasurer  and  assistant  secretary.  (See  Statement 
D,  hereto  appended.)  According  to  this  statement,  the  entire  disburse- 
ments under  the  canal  construction  account,  including  $36,510.61  for 
the  expenses  of  the  office  of  the  chief  engineer  and  superintendence  and 
$1,010.83  for  repairs,  were  $342,762.99. 

The  receipts  for  canal  tolls  and  towing  for  the  portion  of  the  season 
of  1882  to  September  30  amounted  to  $14,016.76,  from  which  deducting 
the  operating  expenses  as  per  statement  referred  to,  amounting  to 
$8,542.30,  there  is  left  a  net  profit  of  $5,474.46  from  these  sources. 
Previous  to  1882  the  canal  had  not  been  accepted  by  the  State,  so  the 
tolls  are  not  reported  as  received  by  the  company. 

The  Senate  resolution  calls  for  a  statement  of  the  cost  of  construct- 
ing the  canal.  As  there  is  room  for  difference  of  opinion  as  to  what 
properly  conies  under  the  head  of  *'  cost  of  constructing  the  canal,'' 
the  Board  thought  it  better  to  obtain  from  the  canal  company  a  com- 
plete st-atement  of  receipts  and  disbursements  of  the  canal  company, 
which  was  furnished  up  to  October  10, 1882.    (Appended  hereto,  marked 
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D.)    According  to  this  statement  there  were,  in  addition  to  tliose  al- 
ready mentioned,  the  following  expenses : 

Organization  and  bond  expense  accounts $10, 669  25 

General  expense  account  (Uhicago  office) 22,828  92 

Interest  account 12, 974  32 

MisceUaneous  expenses  (United  States  light-house  department),  $370.39, 

less  miscellaneous  receipts,  $351.03 19  36 

Advances  on  land  contracts  sold 393  27 

46, 885  12 

As  the  net  receipts  from  the  laud  grant  and  tolls  and  towing  exceeded 
the  entire  disbursements  for  canal  construction  and  repairs  and  operat- 
ing expenses  by  $7,398.64,  this  would  make  the  entire  disbursements 
exceed  the  receipts  to  October  10,  1882,  by  $39,486.48. 

In  determining  the  question  as  to  how  much  of  these  disbursements 
can  legitimately  be  charged  to  the  cost  of  constructing  the  canal  the 
Board  would  refer  to  the  majority  and  minority  reports  of  the  committee 
of  the  Wisconsin  legislature,  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers,  United  States  Army,  for  1879,  pages  1494-1505. 
In  the  majority  report,  page  1497,  is  the  following  : 

The  last  charge  which  we  shall  here  notice  is  that  the  principal  office  of  the  [canal] 
eompany  is  not  kept  in  Wisconsin  in  accordance  with  the  requirements  of  the  statute. 
The  officers  claim  that  they  have  an  office  in  Milwaukee  which  is  the  only  distinctive 
office  which  the  company  has.  The  president,  secretary,  and  treasurer  draw  no  salary, 
and  perform  such  official  acts  as  devolve  upon  them  at  their  private  offices.  The  land 
department  is  under  the  charge  of  D.  W.  Maxon,  and  the  superintendence  of  the  con- 
struction of  the  canal  is  under  the  charge  of  the  chief  engineer,  Capt.  W.  T.  Casgrain, 
both  of  whom  have  an  office  at  102  Wisconsin  street,  Milwaukee,  which  is  rented  and 
paid  for  by  the  company. 

The  expenses  of  the  Milwaukee  office  here  referred  to,  a«  well  as  all 
other  expenses  connected  with  the  land  and  engineer  departments,  have 
been  included  in  the  statements  heretofore  made  as  to  the  net  receipts 
from  the  land  grant  and  the  total  disbursements  for  constructing  the 
canal. 

At  the  close  of  the  statement  of  receipts  and  disbursements  of  the 
canal  company  is  the  following  remark : 

In  the  fore^oin^  statement  no  interest  has  been  charged  on  the  money  advanced  by 
the  stockholders  m  1872  and  1873. 

We  will  furnish  in  a  few  dajs  a  detailed  statement  of  the  interest  account  on  the 
moneys  advanced,  from  the  date  of  such  advances  to  the  present  time  at  the  current 
rates. 

Ko  charge  has  been  made  in  the  foregoing  accounts  for  services  rendered  by  the 
officers  of  the  company  having  the  work  in  charge  since  1872,  other  than  the  Chief 
En^neer  and  Land  Commissioner,  except  the  sum  of  $6,250  paid  the  treasurer  and 
assistant  secretary  for  a  portion  of  the  time. 

The  Board  wrote  for  this  additional  information,  and  finally  received 
a  detailed  statement  of  interest  account  (marked  E)  and  a  supple- 
mentary statement  of  receipts  and  disbursements,  dated  November  8, 
1882  (marked  F).  It  appears  to  the  Board  that  the  object  of  section  5 
ot^the  act  granting  the  land  to  aid  in  the  construction  of  the  canal  could 
be  entirely  defeated  if  salaries  for  the  various  officers  of  a  corporation 
could  be  charged  as  a  part  of  the  expenses  of  the  State  "  for  the  con- 
struction, repairs,  and  operating  of  said  canal." 

In  conclusion,  the  Board  would  summarize  this  report  by  saying  that, 
from  the  available  information,  the  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal  was  built  by  the  Sturgeon  Bay  and  Lake  Michigan  Ship 
Canal  and  Harbor  Company,  under  a  charter  of  the  State  of  Wisconsin ; 
that  they  realized  from  the  land  grant  of  200,000  acres  a  net  sum  of 
$344,687.17,  and  that  the  cost  of  construction  of  the  canal,  including 
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engineering,  superintendence,  and  the  expenses  of  the  officers  in  Wis- 
consin and  repairs,  was  $342,762.99. 

As  the  Senate  resolution  calls  for  this  information  ^^for  the  purpose 
of  considering  the  question  of  opening  said  ship  canal  free  to  the  com- 
merce of  the  lakes,"  and  the  letter  of  instrnctions  directs  the  Board  to 
'^  procure  such  information  as  in  its  judgment  may  be  necessary  to  a 
proper  investigation  of  the  subject,"  the  Board  obtained  from  the  canal 
company  full  statements  of  receipts  and  expenses  and  moneys  ad- 
vanced, with  interest  charged,  and  the  amounts  that  they  would  expect 
to  receive  in  case  the  Government  should  decide  to  take  control  of  the 
work.  This  latter  amount  is  $178,168.58.  The  method  of  arriving  at 
this  amount  will  appear  from  the  statements  which,  with  other  papers, 
are  appended  to  this  report  as  follows : 

Map*  of  survey  of  Stargeon  Bay  and  Lake  Michigan  Ship  Canal  made  for  the 
Board,  October,  1882. 

(A)  Certificate  of  the  ffovernor  of  the  State  of  Wisconsin  of  the  completion  of  the 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal. 

(B)  Final  report  of  the  State  inspector  on  the  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal. 

(C)  Letter  of  the  president  of  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal 
Company,  dated  October  10,  1882,  forwarding  certain  papers  ^  the  Board  and  ex- 
plaining certain  disbursements. 

(D)  Statement  of  receipts  and  disbursements  of  the  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal  and  Harbor  Company  from  May  7,  1872.  to  October  10, 18t^. 

(E)  Statement  in  detail  of  interest  paid  by  the  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal  and  Harbor  Company  from  May  7, 1872,  to  October  10, 18b2,  as  appearing 
in  statement  of  receipts  and  disbursements  (D). 

(F)  Statement  of  the  total  cost  of  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
including  interest  on  advances  made  by  the  stockholders  and  expenses  incurred  in 
managing  canal  to  December  1,  1882. 

(Q)  Letter  of  the  president  of  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and 
Harbor  Company  explanatory  of  Statement  F. 

(H)  Statement  in  detail  of  cash  advances  by  stockholders  in  1872  and  1873  to  the 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and  Harbor  Company,  as  appearing  in 
statements  F  and  G. 

(I)  Statement  of  the  number  and  tonnage  of  vessels  passing  through  the  Sti^Keon 
Bay  and  Lake  Michigan  Ship  Canal  for  the  seasons  1879,  1880,  and  1881,  and  to 
October  1,  1882. 

(K)  Statement  supplementary  to  Statement  I. 

Respectfully  submitted. 

D.  C.  Houston, 
Lieutenant- Colonel  of  Engineers^  Brevet  ColoneL 

HENBY    M.  BOBEBTy 


Brig.  Gen.  H.  G.  Wbioht, 

Chief  of  Ungineera^  U,  8.  A, 


Major  of  Engineers, 


cbrtificate  of  thb  governor  of  the  state  of  wisconsin  of  the  completion 
of  thb  sturgeon  bay  and  lake  michigan  ship  canal, 

United  States  op  America: 

The  State  of  Wisconsin.    William  E.  Smith,  governor.    To  all  to^fv^hom  these  presents 

shall  come,  greeting : 
Whereas  it  appears  by  the  report  of  the  agent  appointed  by  me  to  inspect  the  work 
done  on  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  bearing  date  the  let  instant, 
that  said  canal  has  been  completed  in  accordance  with  the  requirements  of  the  act  of 

•Omitted.     Printed  in  Senate  Ex.  Doc.  No.  34,  Forty-seventh  Congress,  second 
session. 
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Congress  apDroved  April  10, 1866,  and  of  the  acts  of  the  legislature  of  the  State  of 
l^isconsin  relating  thereto : 

Now,  therefore,  I,  William  £.  Smith,  governor  of  the  State  of  Wisconsin,  do  hereby 
certify  that  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  has  been  completed,  as 
required  by  the  acts  aforesaid,  and  in  conformity  with  the  established  plans  duly  ap- 
proved ;  and  that  in  consideration  thereof,  the  Sturgeon  Bay  and  Lake  Michigan  Ship 
Canal  and  Harbor  Company  is  entitled  to  a  patent  for  the  remainder  of  t>he  lands 
granted  by  said  act  of  Congress  to  aid  in  the  construction  of  said  canal. 

In  witness  whereof  I  have  hereunto  set  my  hand  and  caused  the  great  seal  of  the 
State  of  Wisconsin  to  be  affixed.  Done  at  the  capitol,  in  the  city  of  Madison,  thia 
fifth  day  of  December,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and  eighty- 
one. 

[seal."!  William  E.  Smith. 

By  the  governor : 

Hans  B.  Warnbr, 

Secretary  of  State, 

United  States  op  America, 

State  of  WUconeinf  Department  of  State,  as : 

To  all  to  whom  these  presents  shall  come : 

I,  Ernst  G.  Timme,  secretary  of  state  of  the  State  of  Wisconsin,  do  hereby  certify 
that  the  foregoing  copjr  of  certiticate  by  the  governor,  of  the  completion  of  the  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal,  has  been  compared  by  me  with  the  original 
certificate,  in  this  department,  and  that  the  same  is  a  true  copy  thereof,  and  of  the 
whole  of  such  original. 

In  testimony  whereof  I  have  hereunto  set  my  hand  and  affixed  my  official  seal,  at 
the  capitol,  in  the  city  of  Madison,  this  nineteenth  day  of  July,  A.  D.  1882. 

[seal.]  Ernst  G.  Timme, 

Secretarif  of  State. 


B. 

FINAL  REPORT  OF  THE  STATE  INSPECTOR  ON  THE    STURGEON   BAY  AND    LAKE  MICH- 
IGAN SHIP  CANAL. 

Madison,  Wis.,  December  1, 1881. 

Governor  :  I  have  the  honor  to  inform  your  excellency  that  I  have,  in  obedience 
with  your  instructions  dated  November  18^  1881,  visited  the  *'  Sturgeon  Bay  and  Lake 
liiohigan  Ship  Canal,"  and  having  examined  and  inspected  the  same,  beg  leave  to 
submit  the  following  statements  and  report : 

The  canal  is  completed  in  accordance  with  the  acts  of  Congress,  and  of  the  legis- 
lature of  the  State  of  Wisconsin,  which  require  a  canal  of  100  feet  wide  at  the  water 
surface  and  of  13  feet  deep,  without  any  special  reference  to  details  or  mode  of  con- 
struction, the  State  having  this  matter  in  trust  has  presumed  to  construe  the  action 
of  Congress  and  of  the  legislature,  as  requiring  a  canal  of  the  above  dimensions  con- 
structed on  such  plan  ana  in  such  manner  as  would  promise  to  give  a  work  of  reason- 
able permanence. 

It  was  at  first  supposed  that  the  canal  cut  would  stand  without  revetment  of  the 
banks,  but  as  the  work  progressed  it  was  found  that  nearly  one-half  the  length  of  the 
drv  cutting  (the  whole  length  is  7,300  feet),  where  the  banks  were  high  and  the  sub- 
soil of  pure  sand,  required  revetment.  The  company  has  put  in  this  revetment  in  the 
most  substantial  manner.  The  length  of  this  revetment  in  the  canal  is  3,'iOO  feet 
on  each  side  of  the  Lake  Michigan  end ;  the  company  has  also  put  in  similar  revet- 
ment outside  of  the  canal  extending  from  the  mouth  of  the  canal  to  the  govern- 
ment piers  750  feet  on  the  lake  front.  In  the  canal  beyond  the  revetment  the  subsoil 
is  of  a  sandy  marl  overlaid  with  sand.  The  marl  withstood  the  action  of  the  waves, 
but  the  sand  yielded,  causing  a  caving  of  the  banks.  To  prevent  this  wearing  and 
consequent  filling  of  the  channel,  the  company  has  put  in  a  brush  protection  for  a 
distance  of  700  feet  on  each  side.  This  protection  is  built  by  driving  piles  in  line  6 
feet  apart ;  the  brush  is  made  in  bundles  10  to  12  feet  long ;  a  number  of  these  fascines 
are  laid  lengthwise  behind  the  piles  to  the  height  of  water  surface,  then  in  layers 
slightly  oblique  to  a  right  angle  with  the  canal ;  the  tips  are  placed  against  the  banks 
so  that  the  butts  form  a  wall  along  the  canal ;  the  brush  is  loaded  with  driftwood  to 
keep  the  same  in  place  until  securely  matted  in  with  sand,  which  will  hold  them  se- 
curely in  place.  Beyond  the  terminus  of  the  brush  protection,  the  marl  banks  are 
sufficiently  stable  to  prevent  washing  or  caving  by  wave  action.  The  cut  in  the  flats 
at  the  head  of  Sturgeon  Bay  preserves  its  depth,  showing  that  there  is  no  wear  of  the 
submerged  banks. 
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There  is  a  bend  in  the  cut  in  the  bay  4,000  feet  northwest  from  canal.  Here  tiie 
company  has  dredged  a  very  -wide  channel  in  order  that  vessels  may  turn  or  pass 
•each  other  without  danger  of  collision. 

A  great  source  of  annoyance  during  the  progress  of  the  work  was  the  presence  of 
much  surface  water,  which  continually  trickled  out  from  and  undermined  and  let 
down  large  sections  of  the  highest  banks ;  this  has  been  entirely  remedied  by  sloping 
the  surface  from  the  canal  to  back  drains  which  convey  a  great  deal  of  water.  Taeae 
drains  are  from  10  to  25  feet  wide,  running  parallel  witii  the  canal,  and  emptying  into 
the  bay  near  the  canal. 

While  making  this  examination  I  was  enabled  to  observe  the  practical  operating 
of  the  canal  by  various  classes  of  vessels  and  under  variable  conditions  of  wind  and 
weather. 

From  my  own  observation  and  examination  of  the  toll-books  of  the  canal  I  am  en- 
abled to  insert  here  in  tabular  form  the  operations  of  commerce  through  the  canal 
and  amouut  of  lumber  carried  in  various  ways.  The  canal  was  much  obstructed  by 
dredges  during  the  greater  part  of  the  season,  otherwise  the  number  of  passages  wonld 
be  greater. 


1881. 


April 

May 

June 

July 

Augast 

September 

October 

November,  to  24th  . 


Steamers,  J 

freight  audi  Sailing  in.  IVesaelaont 

paaeenger.  j  i 


Total. 


27 


12 
85 
165 
190 
185 
138 
165 
91 


6 
67 
117 
117 
113 
80 
85 
72 


1,031  ! 


657 


Total  sail  i 
veaaela.    J 


Toga. 


18} 
152  ! 
282  . 
307  ' 
298 
218  1 
250  . 
163 


184 
S19 
207 
160 
139 
117 


1,688    1.121 


The  number  of  tug-boats  given  are  only  those  towing  vessels  in  or  out.  The  total 
number  of  sailing  vessels  is  1,688,  while  the  number  of  tows  is  only  1,121,  from  which 
it  will  be  seen  that  567  sailing  vessels  made  the  passage  without  tugs  and  with  safety. 
The  total  tonnage  of  vessels  passing  was  350,000  tons ;  306  vessels  carried  84,000,000 
feet  of  lumber;  2,500,000  was  passed  in  rafts,  and  2,188,000  on  scows;  2,265  tons  of 
building  stone  passed  the  canal  by  sail.  The  number  of  logs,  ties,  shingles,  and  other 
merchandise  could  not  readily  be  ascertained.  Among  some  of  the  larger  vessels  pass- 
ing are  the  following :  Schooner  George  Murray,  790  tons  register ;  steamer  Oconto,  506 
tons  register;  United  States  steamer  Andrew  Johnson,  499^ tons  register. 

The  steamer  Mantenee  passed  through  on  November  12,  drawing  13  feet  2  inches. 
Many  of  the  larger  vessels  passing  draw  from  10  to  13  feet. 

Of  vessels  now  trading  in  the  canal,  55  have  run  in  for  refu^  from  Lake  Michigan, 
16  in  September,  25  in  October,  and  14  in  November.  There  is  no  doubt  but  some  of 
these  would  have  been  lost  had  they  not  had  this  refuse  at  hand.  The  total  number 
•of  vessels  which  passed  through  the  canal  in  1880,  while  yet  Iq  an  unfinished  condi- 
tion, was  533,  with  a  tonnage  of  113,497  tons. 

On  the  25th  of  this  month  the  steam  barge  Bismarck,  with  three  large  lumber  barges 
in  tow,  parted  her  tow>line  on  Lake  Michigan,  only  a  few  miles  from  the  canal;  the 
sea  was  so  great  that  she  was  unable  to  pick  them  up  again,  neither  was  there  a  tug 
at  hand  to  give  assistance;  the  barges  set  sail,  made  the  harbor,  and  succeeded  in 
running  into  the  canal.  The  foregoing  will  show  that  the  canal  is  completed  and  in 
succes(unl  operation,  and  there  is  no*  doubt  that  traffic  will  increase  in  a  short  time. 
The  channel  for  the  greater  part  is  dredged  to  a  depth  of  15  and  16  feet  below  low 
water,  which  will  take  up  any  filling  which  may  occur  from  wind,  drifts,  or  currents, 
for  a  considerable  time.  Although  this  work  is  a  success  as  a  highway,  it  is  not  what  it 
should  be  as  a  harbor  of  refuge.  The  outer  harbor  is  insufficient  as  a  harbor  of  refuge 
for  several  reasons.  In  the  first  place^  it  is  entirely  too  small  for  anything  like  the 
fleets  which  were  forced  to  seek  refuge  in  the  canal  during  the  season  Just  passed,  and 
in  the  second  place,  if  it  was  larger  it  is  a  question  if  it  would  be  any  more  tenable 
than  it  is  now.  The  piers  are  completed  to  the  full  extent  as  they  were  designed,  with 
some  additional  work  beyond  the  pier  heads  to  make  the  entrance  safer  and  surer.  In 
the  basin  there  is  as  yet  only  a  narrow  channel  by  which  vessels  can  enter,  the  remainder 
is  nearly  the  same  as  the  natural  lake  bottom,  with  7  to  10  feet  of  water ;  the  storm 
waves  from  the  lake  enter  with  great  momentum,  which,  meeting  with  resistance  in 
shallow  water,  is  converted  into  vertical  motion,  creating  great  disturbance  so  as  to 
make  it  entirely  untenable  for  vessels.  It  is  possible  that  this  may  be  remedied  to  a 
great  extent  by  dredging  out  the  basin  and  rendering  the  entrance  to  the  canal  safer 
and  easier  than  at  present,  but  vessels  seeking  refuge  will  have  to  enter  the  canaL 
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DuriDg  the  season  just  passed,  the  canal  was  fairly  lined  with  vessels  for  a  long  dis- 
tance^  thereby  rendering  it  difficult  and  dangerous  for  other  vessels  to  enter  and  pass. 
If  they  ran  thronghy  they  must  go  to  the  bay,  three  or  four  miles,  and  pay  both  tow- 
age and  toll.  To  avoid  this,  they  remain  in  the  canal,  where  there  is  not  room  for 
them. 

I  venture  these  rather  lengthy  remarks  to  explain  what  I  have  seen  from  actual  ob- 
servation, that  is,  that  there  is  no  harbor  of  refuge  in  the  true  sense  of  the  word.  It 
is  important  that  there  should  be  one.  The  canal  can  be  operated  and  maintained, 
but  since  the  canal  company  have  fulfilled  their  obligations  this  will  have  to  be  done 
from  the  toils  coUected,  and  it  is  a  question  if  these  will  be  sufficient  to  settle  dam- 
ages in  addition  to  making  repairs  if  the  canal  is  used  as  a  refuge  as  it  has  been. 

To  construct  an  outer  harbor  would  involve  great  expense,  and  should  the  Govern- 
ment dredge  out  a  basin  at  the  inner  end  there  would  still  be  the  difficulty  about 
canal  tolls,  which  could  only  be  settled  by  action  of  Congress. 

It  would,  in  my  opinion,  be  to  the  interest  of  commerce  if  the  United  States  would 
assume  control  of  this  important  work  as  early  as  possible,  in  fact  at  once,  for  there 
is  no  doubt  that  it  will  have  to  come  to  this  sooner  or  later,  and  the  sooner  the  better 
in  every  respect.  It  may,  in  fact,  have  been  a  mistake  in  the  first  place  for  the  Qov- 
ernment  to  have  let  this  work  go  out  of  its  hands,  and  the  best  it  can  do  is  to  get  it 
back  while  it  is  yet  new  and  in  good  condition.  There  is  no  doubt,  it  has,  in  fact,  al- 
ready been  sufficiently  demonstrated  that  this  canal  is  destined  to  be  a  great  commer- 
cial highway,  and  if  in  the  control  of  the  General  Government,  the  tolls  can  be  re- 
moved from  vessels  seeking  refuge  and  a  suitable  safe  harbor  can  be  constructed  at 
the  head  of  Sturgeon  Bay  at  a  very  moderate  cost. 

I  feel  safe  in  saying  that  with  the  increasing  commerce  in  this  highway,  the  Gov- 
ernment could  in  a  few  years  at  furthest  redube  the  tolls  to  a  minimum,  making  the 
canal  virtually  free,  a  great  desideratum  to  lake  commerce  and  the  development  of  our 
natural  resources. 

The  canal  company  can  have  no  serious,  or  in  fact  an^,  objection  to  the  change  sug- 
gested above,  for,  having  completed  the  work  according  to  law,  it  has  no  further 
p>  cuniary  interest ;  the  tolls  collected  must  be  accounted  for  and  be  paid  to  the  Gov- 
(■rnment  until  the  same  is  reimbursed  the  value  of  the  grant. 

In  conclusion,  I  will  state  that  my  survey,  examination,  and  observations  in  accord- 
ance with  instructions  for  final  inspection,  show  that  the  canal  is  now  completed  in 
such  a  manner  that  the  company  is  lawfully  entitled  to  all  the  benefits  provided  by 
the  acts  of  Congress  and  of  the  legislature. 

Eespectfully  submitted. 

John  Nader, 
Jgent  for  the  State  Impeetor  of  Canal, 

To  his  Excellency  William  E.  Smith, 

Governor  of  Wisconsin, 

United  States  of  America, 

State  of  WisconsiUf  Department  of  State,  ss : 
To  all  to  whom  these  presents  shall  come : 

I,  Ernst  G.  Timme,  secretary  of  state  of  the  State  of  Wisconsin,  do  hereby  certify 
that  the  annexed  copy  of  the  report  by  John  Nader,  agent  for  State  inspector,  of  the 
completion  of  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  has  been  compared 
by  me  with  the  original  report  in  this  department,  and  that  the  same  is  a  true  copy 
thereof,  and  of  the  whole  of  such  original  report. 

In  testimony  whereof,  I  have  hereunto  set  my  hand  and  affixed  my  official  seal  at 
the  capitol,  in  the  city  of  Madison,  this  nineteenth  day  of  July,  A.  D.  1882. 

[SEAL.]  Ernst  G.  Timme, 

Secretary  of  istate. 


C. 

letter  of  the  president  of  the  STURQEON  bay  and  lake  MICHIGAN  SHIP  CANAL 
COMPANY  TO  THE  BOARD  OF  ENGINEERS. 

CusTOM-HousE,  Chicago,  III., 
Collector's  Office,  October  10,  1882. 
Gentlemen  :  I  forward  to  you  to-day  statement  of  the  Canal  Company's  receipts 
and  disbursements,  &c..  from  May  7, 1872,  to  date  (October  10) ;  also  statement  show- 
ing in  detail  the  sales  or  the  land  grant  of  about  200,000  acres ;  also  a  statement  of  the 
number  of  vessels  passing  through  the  canal  during  the  years  1879, 1880, 1881,  and  to 
October  1,  1882.  In  furtoer  explanation  of  the  item  of  f877.30  paid  the  contractor, 
O.  B.  Green,  in  1882,  being  5  cents  per  yard  on  17,546  yards  of  material  removed  by 
the  Green  Bay  Dredging  and  Driving  Company  in  1879, 1  wish  to  sav :  Under  a  mis- 
apprehension of  the  terms  of  the  company's  contract  with  Mr.  O.  B.  Green,  a  contract 
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was  awarded  to  the  Green  Bay  Company  to  do  some  dock  work  on  the  canal,  in  con- 
nection with  which  there  were  several  thousand  yards  oi  material  to  be  removed. 
Mr.  O.  B.  Green,  the  cimtractor,  claimed  that  under  the  terms  of  his  contract  with 
the  company  he  was  to  do  all  the  piling,  docking,  and  dredging.  His  contract  price 
for  dredging  was  20  cents  per  yard.  Upon  a  carefnl  examination  of  the  contract  it 
was  decided  that  Mr.  Green  was  right.  However,  he  waived  his  claim  so  far  as  the 
docking  was  concerned,  but  claimed  the  difference  between  15  cents  and  90  cents  per 
yard  for  the  number  of  yards  neccHsary  to  remove  to  consbmot  said  dock.  In  order  to 
setrle  the  matter  satisfactorily  with  all  parties,  the  canal  company  agreed  to  pav  tha 
Green  Bay  Company  15  cents  and  Mr.  Green  5  cents  per  yard.  By  an  oversignt  on 
Mr.  Green's  part,  his  claim  was  not  presented  until  recently,  when  it  was  adjusted  and 
paid  in  accordance  with  the  agreement  made  in  1879. 
Very  truly  yours, 

Jbsss  Spalding, 

Col.  D.  C.  Houston  and  Mi^.  H.  M.  Robebt, 

United  SUita  Engimwn, 


D. 

8TATBMBXT  OF  BRCBIPTS  AND  DIt»BUBSBMSNT8  OF  THX  8TUBOEON  BAT  AND  LAKK 
MICHIGAN  SHIP  CANAL  AND  HARBOR  COMPANY,  FROM  MAT  7,  1872,  TO  OCTOBER  10, 
1882. 

Ckuh  reoeipUfrom  May  7, 1872,  to  October  10, 1882. 
Received  from  capital  stock : 

During  1872,  5  per  cent,  paid  on  359  shares |1>79S  00 

During  1873,  95  per  cent,  paid  on  6  shares 570  00 

During  1878,  sale  of  three  shares 300  00 

Total : 12,665  00 

Cash  loans  paid  with  stock  at  par: 

1872-'73,  from  the  Peshtigo  Company 26,785  69 

1872-'73,  from  Jesse  Spalding 10.732  55 

1872-'73,  from  Isaac  Stephenson 10,732  55 

1872-'73,  from  F.B.  Gardner 10,732  55 

Total  loan  in  cash 56,98$  34 

Total  from  capital  stock  of  company 61,648  34 

From  trespasses  on  land  grant  and  sales  of  dead  and  down  tim- 
ber, being  collections  by  timber  clerks  and  assistants : 

During  1872,  from  State  treasurer  of  Wisconsin 26,021  17 

During  1873,  from  State  treauurer  of  Wisconsin 9, 475  89 

During  1874,  from  State  treasurer  of  Wisconsin «...  2, 94 1  63 

During  1875,  from  State  treaitnrer  of  Wisconsin 1, 617  80 

During  1876,  from  State  treasurer  of  Wisconsin 526  08 

During  1877,  from  State  treasurer  of  Wisconsin 2, 833  43 

During  1878,  from  State  treasurer  of  Wisconsin 2, 8:)4  26 

During  1879,  from  State  treasurer  of  Wisconsin 1, 298  65 

During  18U0,  from  State  treasurer  of  Wisconsin 467  29 

During  1881,  from  State  treasurer  of  Wisconsin 105  00 

48, 121  20 
From  lands  prior  to  pateute  from  State : 

During  1880,  on  lands  patented  to  company 1, 284  62 

During  1881,  on  lands  patented  to  company 3,637  13 

Total  realized  from  trespasses,  &4i 53,042  95 

Realized  from  sale  of  land  grant — ^from  sales  of  lands  patented 
to  canal  company : 

Collections  and  sale  of  contracts  during  1877 90, 945  16 

Collections  and  sale  of  contracts  during  1878 70, 094  96 

Collections  and  sale  of  contracts  during  1879 47, 081  25 

Collections  and  sale  of  contracts  during  1880 3H,  679  91 

Collections  and  sale  of  contracts  during  1881 56, 207  69 

Collections  and  sale  of  contracts  during  1882 21, 913  30 

Total  from  sales  of  land  grant 324,92*^  27 
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Realized  from  fint-morte^g®  bonds  iasned  and  paid  to  Green,  Fox  &, 
Howard,  contraotord,  December,  1874,  canceled  and  paid  April  24, 
1877 $8,000  00 

Realized  from  canal  tolls  and  towing,  collections  from  vessels  for  toll  and 
towing,  fromMarcb,  1882,  to  September  30,  1882 14,016  1% 

Receipts  from  misoellaDeous  sources : 

From  Chicago  and  Northwestern  Railway  Company  in  1879, 

for  right  of  way  through  canal  lands $150  00 

From  dockage  on  lies,  posts,  ^c,  landed  on  bank  of  canal 

in  1880 82  78 

Landed  on  bank  of  canal  in  1881 118  25 

Total  from  miscellaneous  sources 351  03 

Total  receipts  from  May  7,  1872,  to  October  10,  1882 461,981  35 

DUibumemenUfrfm  May  7,  1872,  to  October  10, 1882. 

Canal  construction  account,  on  vouchers  of  chief  engineer  on  file. 
Dredging,  dry  and  wet  excavation : 

Axtell,  Harris  Sl  Gntches,  1872, 191,035  yards,  at  30  cents.  |57, 310  50 

The  Peshtigo  Company,  1873,  40,983  yards,  at  30  cents 12,294  90 

F.  B.  Gardner,  1873,  :i2,0H7  yards,  at  30  cents 9, 626  10 

Green,  Fnx  &  Howard,  l':J74,  24,649  yards,  at  33  cents 8, 134  17 

*  Green  Bay  Dredge  and  Pile-Driver  Company,  O.  B.  Green, 

1879, 17,546  \ ards,  at  20  cents 3,509  20 

O.  B.  Green,  1877-'81, 841, 324f  yards,  at  20  cents 168, 264  95 

Total,  1,147,6241  yards,  costing $359,139  92 

Clearing,  grubbing,  and  draining  route  of  canal : 

1872-'73.  Lawrence  &  Foss,  clearing 3,230  00 

1H73.  William  £.  Strong,  contractor,  clearing  and  draining.      1, 188  06 

1878.  O.  B.  Green  (paid  in  1882),  clearing,  &c 178  33 

4.596  39 

Docking  Lake  Michigan  entrance: 

1879.  Green  Bay  Dredging  and  Pile-Driver  Company,  690 

f  et,  at  $3.95  and  $4.75 2,964  00 

1880-'8L  O.  B. Green,  601  feet,  at  $7.25 4,357  25 

7,321  25 

Revetment  from  Lake  Michigan,  west : 

1880.  O.  B.  Green,  3,022  feet,  at  $5.25 15,865  50 

1881.  O. B. Green,  3,007-A'foot,  at  $5.30 15,941  .34 

31,806  84 

Brush  revetment  from  Station  41,  west: 

1881.  O.  B.  Green,  1,4U0  feet,  at$1.64 2,296  00 

1881.  O.  B.  Green,  labor,  protecting  banks 75  25 

2,37125 

Repairs,  damages  by  storms,  &.C.,  to  docking: 

1«80.  O.  B.  Green,  repairing  docking 203  37 

1881.  O.  B.  Green,  repairing  harbor  front 812  46 

1,016  83 

Overseeing  and  incidental  expenses,  chief  engineer : 

Salary  of  W.  T.  Casgrain,  chief  engineer,  from  May  5, 1872, 
to  December  3,  18dl 22,602  25 

Pay-roll  of  asHistants  and  employes  from  May  5,  1872,  to 
December  31, 1881 8,451  26 

Traveling,  office,  and  incidental  expenses  chief  engineer's 

office 4,533  73 

Maps,  tracings,  and  office  furniture,  engineer  department. .  923  17 

Total  superintending  and  1  ncidental  expense 36, 510  61 

Total  construction  disbursement 342,762  99 

•Of  this  item,  17,546  yards,  the  Green  Bay  Dredge  and  Pile-Driver  Company  le- 
ceived  15  cents  per  yard  and  O.  B.  Green  received  5  cents  per  yard.    (Paid  in  1882.) 
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General  expense  account,  Chicago  office : 

Balariea,  legal,  traveling,  and  incidental  expenses  from  May  1,  1872, 
to  October  10, 1882 |22,828  92 

Land  department  account : 

Salaries  of  land  commissioner  and  assistant,  traveling,  office,  and  inci- 
dental expenses  relating  to  the  sale  of  land  grant,  from  May,  1877, 
to  July  31, 1882 17,756  02 

Real  estate  account : 

Payments  to  assistant  timber  clerks,  for  services  and  expenses,  exami- 
aUOCEi,,. nation  of  lands  for  appraisal,  investigating  trespasses,  &c.,  from 
.-_^May,  1872,  to  December  31,  1881 15,522  03 

Organization  account : 

Paid  Joseph  Harris,  December  12,  1872,  for  expenses  from  1864  to  1872, 
prior  to  organization  of  company 4,110  00 

Bond  expense  account : 

Paid  M.  L.  Scndder,  jr.,  financial  agent  and  trustee,  expenses 
and  services  as  financial  agent  and  trustee  for  bondhold- 
ers  14,250  00 

Paid  Sinnott  &  Meyer,  attorneys.  New  York,  preparing  first 

mortgage  land  grant  bonds 1,511  55 

Paid  for  lithographing  and  engraving  bonds  and  maps, 

printing  pamphlet,  and  advertising  bonds  for  sale 797  70 

6,559  25 

First  mortgage  bond  account : 

Bonds  paid  and  canceled  April  24, 1877 8,000  00 

Interest  account : 

Interest  coupons  on  bonds  from  December,  1874,  to  April,  1877. 

Interest  on  notes  and  accounts,  collection  of  draifts,  &o 12, 074  32 

Canal  operating  account  expenses: 

Salary  of  superintendent  and  assistant,  pay-rolls  of  employes,  repairs 
and  dredging  in  canal,  incidental  expenses,  superintendent,  charter 
of  tug  for  towing  through  canal  from  April  1  to  September  1, 18^. .      8, 542  30 

United  States  light-house  department : 

Payments  in  connection  with  condemnation  of  land  for  site  of  light- 
house. Sturgeon  Bay,  including  cost  of  site,  attorney,  and  court 
fees 370  39 

Advances  on  land  contracts  sold : 

Advanced  and  paid  under  guarantee,  past  due  payments  on  contracts 
sold,  contracts  in  hands  of  land  commissioner  for  collection,  ad- 
vances in  excess  of  collections 393  27 

Total  disbursements  to  October  10,  1882 439,819  49 

Cash  statement, 

Receiptsas  per  statement 461,981  35 

Disbursements  as  per  statement 439,819  49 

Balance  on  hand  October,  1882 22, 161  86 

In  the  foregoing  statement  no  interest  has  been  charged  on  the  money  advanced  by 
the  stockholders  m  1872  and  1873. 

We  will  furnish,  in  a  few  days,  a  det-ailed  statement  of  the  interest  account  on  the 
moneys  advanced,  from  the  date  of  such  advances  to  the  present  time,  at  the  current 
rates. 

No  charge  has  been  made  in  the  foregoing  accounts  for  services  rendered  by  the 
officers  of  the  company  having  the  work  in  charge  since  1872,  other  than  the  chief 
engineer  and  land  commissioner,  except  the  sum  of  |6,250  paid  the  treasurer  and  i 
ant  secretary  for  a  portion  of  the  time. 


Digiti 


zed  by  Google 


APPENDIX   EE.  1669 

lUiources  of  Canal  Company,  October,  1882. 

Cotiipleted  canal,  inolading  right  of  way,  from  Lake  Michigan  to  Sturgeon 
Bay: 

Cash  on  hand  October  10,  1882 $-2*2,161  b'6 

Land  grant: 

120  acres  of  land  unsold,  contracts  for  which  were  foreclosed 
and  canceled  on  account  of  non-payment  originally  sold 
for  $230  00 

Collected  on  same 88  42 

141  58 
Land  contracts  unsold : 

Payments  on  which  are  past  due 176  00 

Payments  maturing  in  1882  and  1883 471  99 

Advances  made  under  guarantee  on  contracts  sold,  collections 
not  being  made  at  maturity 393  27 

Total  due  from  land  grant 1,182  84 

Personal  property : 

Including  maps,  tracings,  instruments,  and  office  famiture,  in  offices 
of  land  commissioner  and  engineer  department,  cash  valuation  nom- 
inal, say  150  00 

Available  assets  exclusive  of  canal 23, 494  70 

We  hereby  certify  that  the  foregoing  statement  is  correct,  to  the  best  of  our  knowl- 
edge and  belief. 

Jesse  Spalding, 

Preaident. 
Wm,  E.  Strong, 
Treasurer  and  Assielant  Secretary. 


STATEMENT  IN  DETAIL  OF  INTEREST  PAID  BY  THE  STURGEON  BAY  AND  LAKE  MICH- 
IGAN SHIP  CANAL  AND  HARBOR  COMPANY  FROM  MAY  7,  1882,  TO  OCTOBER  10,  1882, 
AS  APPEARING  IN  STATEMENT  OF   RECEIPTS  AND  DISBURSEMENTS. 

EXPLANATORY  REMARKS. 

*  In  order  to  carry  on  the  work  of  construction  and  complete  the  first  quarter  of  the 
canal,  securing  thereby  the  first  quarter  in  value  of  the  land  grant,  money  had  to  be 
advanced  beyond  the  loans  made  by  the  stockholders  in  1872  and  1873,  the  company 
having  no  resources  other  than  the  lands. 

The  Peshtigo  Company  paid  the  bills  for  carrying  on  this  work  from  September, 
1873,  till  the  spring  of  1876.  In  May,  1876,  Hon.  William  B.  Ogd*»n,  president  of  the 
canal  company,  having  been  authorized  by  the  board  of  directors,  borrowed  $41,500 
from  the  Third  National  Bank  of  New  York,  which  sum  was  applied  in  payment  of 
the  company's  indebtedness  at  that  date.  This  loan  was  liquidated  by  the  canal 
company  in  1877  and  1878  by  the  first  moneys  realized  from  sales  of  land. 

The  interest  on  this  loan  from  May  31, 1876,  to  August  22,  1878,  amounting  to 
$4,452.88,  was  paid  by  the  company. 

Caeh  payments  of  interest  by  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and  Harbor 
Company  from  May  7,  1872,  to  October  10,  1882. 
1873. 
Oct.     20.  Paid  stockholders  in  settlement  of  loan  accounts,  closing  loan 

accounts  after  issue  of  stock $16  39 

1875.    Interest  on  note  to  Green,  Fox  &  Howard,  contractors: 
July     5.  $350.76,  dated  December  1,  1874,  6^(j  months,  at  7  per  cent .  12  47 

1876. 
July    31.          $514.19,  dated  December  1,  1874,  8  months,  at  7  per  cent  ...  23  99 

FeVy  12.  Interest  on  account,  Henry  Seibert  &  Bro.,  New  York,  litho- 
graphing and  engraving  bonds,  maps,  &c.,  $721.50,  1  year  6 
months,  at  7  per  cent 75  75 
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1876. 
June     1.  •Inf  erent  on  cash  ad  vances  by  the  Peahtigo  Company  to  William 
E.  Strong,  treasurer,  carrying  on  work  of  the  construction  of 
canal  from  September  15,  1873,  to  June  1,  1876,  represented 
by  a  disbursement  of  |'2U,547.76. 

Interest  on  dinburseineiits  from  date  of  same  to  June  1,  1876,  at 
simple  interest,  at  10  per  cent 92,r35  89 

Interest  on  account  wirh  the  Peshtigo  Company  for  dredging, 
September  and  October,  1873,  draining  and  clearing  route  of 
canal.  May,  June,  and  July,  1873,  examining  canal  lands  in 

1874.  Interest  to  June  1,  1876,  at  10  per  cent 1,433  79 

Interest  on  account  with  F.  B.  Gardner,  dredging,  September, 

1873.    Interest  to  June  1,  1876,  on  $2,360  94,  at  10  per  cent. .  629  47 

Intt'rest  on  accouut with  Sinnott  &.  Meyers,  attorneys,  drawing 
mortgage  bonds,  &c.,  paid  by  W.  B.  Ogden  December  31, 

1875.  Interest  on  $1,511.55,  from  January  1, 1876,  to  June  1, 

1876.  at  10  per  cent 62  98 

Interest  on  aiuouut  paid  by  W,  B.  Ogden,  February  12,  1876. 

to  Henry  Seibert  &,  Bro.,  lithographing.  &o.,  $721.50,  and 
interest  $75.75 =$7y7.25.  Interest  on  this  amount,  $797.25, 
from  February  12,  1876,  to  Juue  1,  1876,  m  months,  at  10 

percent 2t5  92 

Interest  on  account  with  Charles  D.  Robinson,  director,  travel- 
ing expenses,  $'<!10,  May,  1872,  to  January,  1876.    Interest  to 

June  1,  1876,  at  10  percent 31  87 

Interest  on  account  with  Jesse  Spalding,  president,  &.C.,  trav- 
eling expense*',  &c. : 
$113.40  from  May  1, 1874,  to  June  1,  1876,  2  years  1  month, 

at  10  per  cent 44  46 

$115  from  January  to  September,  1874,  to  June  1,  1876,  at 

10  per  cent - 21  98 

^46.85  from  August,  1875,  to  June  1,  1876,  at  10  per  cent.  11  43 

Interest  on  accouut  with  Isaac  Stephenson,  director,  traveling 
expi'nses,  &c. : 
$190.50  from  May  1, 1874,  to  June  1,  1876,  2  years  1  month, 

at  10  percent 39  68 

$134.b>0  from  February  1,  1876,  to  June  1,  1876,  4  months, 

at  10  per  cent 4  49 

$1»7.60  from  May,  1872,  to  March,  1875,  to  June  1,  1876,  at 

10  per  cent 48  16 

3.  Interest  on  note  to  Green,  Fox  &,  Howard,  contractors: 

$107.05  from  December  1,  1874,  to  June  1, 1876,  1  year  6 

months,  at  7  per  cent 10  17 

'Interest  on  loan  from  Third  National  Bank  of  New  York: 
Nov.    25.  $41,500  from  May  31,  ^876,  to  November  25, 1876,  5  months 

28dayB,at7  percent 1,436  37 

1877. 
May    25.  $41,500  f^om  November  25,  1876,  to  May  28,  1877,  6  months 

3  days,  at  7  percent 1,464  43 

1878. 
Aug.    22.         $41,500  from  May  28,  1877,  to  final  payment  of  note,  at  7 

percent 1,552  08 

1877. 
May      1.  Interest  on  note  to  M.  L.  Scudder,  jr.,  financial  agent  and  trus- 
tee, for  services,  $4,000,  from  February  17,  1877,  to  May  1, 

I877,73days,  at8percent 64  89 

Interest  on  notes  to  O.  B.  Green,  contractor,  given  in  payment 
on  contracts : 
1878. 
Aug.    12.  $1,353.24  from  August  12,  1878,  to  November  13,  1878,  93 

days,  at 8  percent 27  00 

Deo.    14.  $1,417.60  firom  September  13, 1878,  to  December  14, 1878, 93 

days,  at  8  percent 29  30 

1879. 
Jan.     11.  $4,656.74  irom  October  11,  1878,  to  January  11,  1879,  93 

days,  at  8  per  cent 96  24 
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1879. 
Mar.    15.         1^,400  from  Jannary  11, 1679,  to  March  15, 1879, 63  days,  at 

9  per  cent 

Jone    16.  |1,8U0  from  Maroh  15,  1879,  to  June  16,  1879,  93  days,  at  9 

per  cent 

Ang.     5.  |3,000  from  Angust  5,  1879,  to  Nov^ember  6,  1879,  93  days, 

12,742.82  from  AngnVt  5, 1879,  to  December  6,"  i879,'  "I's^  days, 

at  8  percent 

Paid  bank  collections  and  discounts  on  drafts,  &c. : 
Jnne    16.  Discount  on  60-day  drafT,  $:t25,  from  Schofield  &  Co. . . 

Ang.     4.  Collection  of  check  on  Oconto  bank 

Oct.    21.  Collection  of  check  on  Milwaukee,  $748.63 

9.  Interest  to  Green  Bay  Dredge  and  Pile-Driver  Company,  on  past 
due  payment  on  contract,  |1, 195.66,  25  days,  at  8  per  cent . 
Interest  paid  on  past  due  payments  on  land  contracts: 

Ang.   14.  Bold  A.  H.  Green,  New  York , 

Sept.  26.  Sold  A.  H.  Green,  New  York 

Oct.    31.  Sold  A.  H.  Green,  New  York 

Deo.     2.  Sold  A.  H.  Green,  New  York 

Deo.    15.  Sold  A.  H.  Green,  New  York 

1861.     Paid  bank  collection  of  drafts  and  checks : 

May    23.  Collection  of  check  on  Milwaukee  bank 

July   25.  Collection  of  check  on  Green  Bay  bank 

Sept.  30.     •    Collection  of  draft  on  New  York,  $5,000 

Deo.  23.  Collection  of  draft  on  New  York,  $10,000 


Interest^  coup<m»,  dUeawntj  and  gold  premium  on  $8,000  mortgage  bonds  issued  to  contractors 
in  payment  on  contracts  December  1,  1874,  paid  and  canceled  May  1,  1877. 

1875. 

Jan.      1.  Discount  on  8  bonds  of  $1,000  each,  taken  at  90  cente,  or  10  per 

cent,  discount,  by  O.  B.  Green,  Fox  &  Howard,  contractors..        $800  00 

Interest  on  $8,000,  from  December  1,  1874,  to  February  1,  1875, 
date  of  coupons  detached  2  months,  at  7  per  cent.,  $93,33; 
premium  in  gold,  10  percent.,  9.33 102  66 

Payment  of  coupous  No.  3  on  the  8  bonds,  6  months'  interest,  at 
7  per  cent.,  due  August  1,  1875  (February  1  to  Aagust  1) 280  00 

Paid  coupon  No.  4,  due  February  1,  1876,  6  monthsMnterest,  at 
7  percent 280  00 

Paia  coupon  No.  5,  due  August  1,  1876,  6  months'  interest,  at  7 
percent 280  00 

Paid  coupon  No.  6,  due  February  1,  1877,  6  months'  interest,  at 

7  per  cent 280  00 

Premiums  on  gold  payments  being  made  in  currency 113  47 

Accrued  interest  on  coupons  not  paid  at  maturity 26  93 

Accrued  interest  on  bonds  from  February  1, 1877,  date  of  last 
coupon  paid,  to  May  1, 1877,  date  of  payment  of  bonds,  $8,000, 
4  months,  at  7  per  cent 140  00 

Premium  on  gold-paying  $8,000  gold  bonds  May  1,  1877,  princi- 
pal and  interest  being  payable  in  gold 520  00 


$37  80 

41  95 

62  00 

74  97 

7  65 
25 

74 

6  64 

25 
1  35 

65 
1  74 

11 

1  09 

91 

5  00 

10  00 

10.151  26 

Total  interest  paid  in  cash 12,974 

yc€ 
«dge  and  be! 


We  hereby  certify  that  the  foregoing  statement  is  correct,  to  the  best  of  our  knowl- 
iief. 


Jessb  Spalding, 

President. 

Wm.  E.  Strong, 
^  Assistant  Secretary  and  Treasurer. 
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F. 

STATEMENT  OF  THE  TOTAL  COST  OF  THE  STURGEON  BAY  AND  LAKE  MICHIGAN  SHIP 
CANAL,  INCLUDING  INTEREST  ON  ADVANCES  MADE  BY  THE  STOCKHOLDERS,  AND  KX- 
PENSES   INCURRED   IN  MANAGING  THE  CANAL  TO  DECEMBER  1,  1882. 

Chicago,  Itowmber  8, 18d2. 
Genti^emen  :  In  answer  to  your  letter  of  October  23,  asking  for  a  statement  of  the 
total  cost  of  the  canal,  the  total  receipts  realized  from  the  lands,  and  the  amoout 
which  the  company  would  expect  to  receive  in  case  the  Government  should  decide  to 
take  the  contract  of  the  work,  I  wish  to  say — 

The  total  cost  of  the  Sturgeon  Bay  Canal,  including  interest  on  ad- 
vances made  by  the  stockholders  to  December  1, 1882,  and  expenses 
incurred  in  managing  canal  to  October  10,  1882,  is $642, 615  57 

Actual  disbursement  from  October  10,  1882,  to  November  8, 
1882,  vouchers  of  superintendent  for  months  of  September 
and  October $3,779  77 

Land  commissioner's  office :  salary  and  expenses  of  land  com- 
missioner to  October  31,  1882 453  16 

4,238  §3 

Estimated  expenses  of  managing  canal  and  land  department 
from  dat-e  of  unpaid  services  to  December  1,  1882 : 

Canal-operating  accotint : 

Charter  oftug,  November 1,500  00 

Salary  of  superintendent,  November 150  00 

Salary  of  assistants,  November 95  50 

Incidental  expenses,  November 35  00 

Dredging  1,^50  yards 225  00 

Total  operating  canal 2,005  50 

Land  commissioner's  office : 

Salary  and  expenses  of  land  commissioner,  November  1  to 

December  1, 1882 150  00 

2. 155  50 

649,004  00 
Receipts  from  every  source  from  May  7,  1872,  to  October  10, 
1882,  have  been  as  follows : 

Realized  from  the  land  grant  of  200,000  acres 377, 965  22 

From  original  subscriptions  to  capital  stock 2, 665  00 

From  sale  of  bonds 8,000  00 

Receipts  from  canal  season  of  1882  to  October  10 14, 016  76 

From  miscellaneous  sources 351  03 

From  loans  by  stockholders  in  1872  and  1873 58.983  34 

461  961  35 
Receipts  from  October  10,  1882,  to  November  8,  1882: 

From  canal  tolls 2,775  38 

From  land  grant : 

Collections  on  land  contracts  in  October 273  78 

From  past  due  contracts: 

Advances,  collections  by  the  land  commistioner 348  66 

Estimated  receipts  from  November  8  to  December  1 : 

Canal  tolls  and  towing  to  close  of  season  of  navigation^ 

1882 5,000  00 

Face  valuation  of  unsold  contracts  on  hand 456  25 

470,836  4t 

178, 168  68 

If  the  Gk>vemment  should  decide  to  take  control  of  the  work  the  canal  company 
would  expect  to  receive  December  1,  1882,  the  sum  of  $178,168.58. 
Yours,  very  truly, 

Jbssk  Spalding, 

Prctidmt, 
Col.  D.  C.  Houston  and  Mig'.  Henry  M.  Robert, 

United  Staiet  Engineers, 
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G. 

lktter  op  the  president  of  the  sturgeon  bat  and  lake  michigan  ship  canal 
and  harbor  company  explanatory  of  statement  f. 

Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal  and  Harbor  Company, 

Chicago,  November  18,  1882. 
Dear  Sir:  In  answer  to  your  letter  of  the  16th  instant,  I  wish  to  say  that  the  items 
yon  ask  for,  making  np  the  balance  of  $642,615.57,  the  cost  of  the  canal  to  December 
1,  1882,  are  as  follows,  viz: 

Cash  advances  made  by  stockholders  in  1872  and  1873,  with  interest  to 

December  1,  1882,  as  per  schedule  herewith  forwarded $140, 383  58 

The  par  value  of  456  shares  ($45,600)  of  full  paid  stock,  450  shares  of 
which  (145,000)  were  issued  September  9, 1872,  to  the  officers  and  direct- 
ors, by  a  vote  of  the  board,  for  services  rendered  and  expenses  incurred 
prior  to  that  date 45,600  00 

To  the  officers  and  directors $45,000  00 

To  the  chief  engineer,  for  services  during  the  construction  of 

the  canal 300  00 

To  the  chief  engineer,  paid  for  in  cash 100  00 

To  Joseph  Harris,  paid  for  in  cash 100  00 

To  C.  D.  Robinson,  paid  for  in  cash 100  00 

45  600  00 

A  fair  and  reasonable  compensation  for  the  services  rendered  by  the  presi- 
dent, treasurer  and  assistant  secretary,  and  book-keeper,  *from  Sep- 
tember 9,  1872,  to  December  9,  1882,  a  period  of  ten  years  and  three 
months : 

To  the  president,  $1,000  a  year $10,250  00 

To  the  treasurer  and  assistant  secretary,  $1,000  a  year,  less 

$6,250  paid 4,000  00 

To  the  book-keeper,  $250  a  year 2,562  50 

16,812  50 

Total 202,796  08 

Yours,  very  truly, 

Jesse  Spalding, 

Fresident. 
Col.  D.  C.  Houston, 

United  States  Engineer' ,  ^*c. 


H. 

STATEMENT  IN  DETAIL  OF  CASH  ADVANCES  BY  STOCKHOLDERS  IN  1872  AND  1873  TO 
THE  STURGEON  BAY  AND  LAKE  MICHIGAN  SHIP  CANAL  AND  HARBOR  COMPANY. A8 
APPEARING  IN  STATEMENTS  F   AND   G. 

Coiih  advances  bg  stockholders  of  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and 
Harbor  Company,  with  interest  on  same  to  December  1,  1882. 

Advanced  by  the  Peshtigo  Company,  Chicago,  III. 

Subscription  to  capital  stock : 

1872. 
May    8.  Cash  assessment  of  5  per  cent,  paid  on  200  shares  of  capital  stock .    $1 ,  000  00 
Cash  loan  of  $26,785.69: 

1872. 

Oct.    7.  Payment  to  William  E.  Strong,  treasurer $2,  383  26 

Nov.  9.  Payment  to  William  E.  Strong,  treasurer 8, 960  55 

Dec.  7.  Payment  to  William  E.  Strong,  treasurer 8,741  60 

1873. 

Mar.  18.  Payment  to  William  E.  Strong,  treasurer 665  34 

Aug.  13.  Payment  to  William  E.  Strong,  treasurer 3, 078  63 

Sept.  10.  Payment  to  William  E .  Strong,  treasurer 2, 956  31 

Total  loan 26,785  09 
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Examination  of  canal  lands  on  the  Peahtigo  Riyer : 
1872. 

Aug.  1.  Labor,  July,  27  days 969  18 

Sept.  1.  Labor,  AugUHt,  S«9  days 607  12 

Oct.    1.  Labor,  September,  155  days 395  30 

Nov.  1.  Labor.  October,  32i  days 116  07 

Deo.  1.  Labor,  November,  56  days 192  12 

1873. 
Aug.  1.  Examination  of  20,000  acres  canal  lands  in  townships 

32  and  33,  range  19 450  00 

$1,829  79 

Total  cash  advances  as  above 29,615  48 

Interest  on  above  advances  to  September  10,  1873 : 

Interest  on  $'^,785.69,  loan,  from  date  of  advance  to  Sep- 
tember 10,  l^i73,  at  10  per  cent 1,739  32 

Interest  on  $i,H29.79,  examination  lands,  from  dates  given 
to  September  10,  1873,  at  10  per  cent 136  82 

Total  interest  to  September  10,  1873 1,876  14 

Total   31,491  62 

Less  cash  paid  September  10,  1873 1  62 

Balance  principal  and  interest  September  10,  1873 31,490  OH 

For  this  balance,  $31,490,  the  Peshtigo  Company  received  September  12, 

1873,  314^  shares  of  the  capital  stock  of  the  canal  company. 
September  10,  1873,  cash  advances  and  interest  to  date,  as  per  preceding 

statement 31,490  00 

Interest  on  same  compounded  annually  to  December  1,  188? : 
Interest  on  $31,490  from  September  10,  1873,  to  December 

31,  1873,  3  months  and  20  days,  at  10  percent $962  19 

Interest  on  $32,452.19  for  year  1874,  12  months,  at  10  per 

cent 3,245  22 

Interest  on  $35,697.41  for  year  1875,  12  months,  at  10  per 

cent 3,569  74 

Interest  on  $39,267.15  for  year  1876,  12  mouths,  at  9  per 

cent 3,534  04 

Interest  on  $42,801.19  for  year  1877,  12  months,  at  8  per 

cent 3,424  10 

Interest  on  $46,225.29  for  year  1878,  12  months,  at  8  per 

cent 3,698  02 

Interest  on  $49,923.31  for  year  1879,  12  months,  at  8  per 

cent..: 3,993  86 

Interest  on  $53,917.17  for  year  1880,  12  months,  at  7  per 

cent 3,774  20 

*  Interest  on  $57,694.37  for  year  1881,  12  months,  at  7  per 

cent 4,038  40 

Interest  on  $61,729.77  from  January  1,  1882,  to  December  1, 
1882,  11  months,  at  6  per  cent 3,395  14 

Totalinterest  to  December  1,  1882 33,634  91 

Total  principal  and  interest 65, 1524  91 


Advanced  by  Je$8e  Spalding j  Chicago,  III, 


V 


Subscription  to  capital  stock : 
1872. 
May      8.  Cash  assessment  of  5  per  cent,  paid  on  51  shares  capital  stock. .        $255  00 

Cash  loan  of  $10,732.55: 
1872. 

Oct.      7.  Payment  to  William  E.  Strong,  treasurer $955  40 

Nov.      9.  Payment  to  William  E.  Strong,  treasurer 3,592  11 

Dec.      7.  Payment  to  William  £.  Strong,  treasurer 3, 504  34 
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1873. 

Mar.    18.  Payment  to  William  E.  Strong,  troasarer |266  72 

ADg.    13.  Pay ment  to  William  £.  Strong,  treasarer 1 ,  231  45 

Sept.   10.  Payment  to  William  £.  Strong,  treasurer 1,  lcj2  53 

Total  cash  loan $10,732  55 

Examination  of  canal  lands  on  the  Menominee  Biver: 
One-half  of  bill  for  labor  and  supplies  July,  August,  September,  October, 

and  November,  1872 471  81 

Total  cash  advances  to  September  10,  1873 11,459  36 

Interest  on  above  advances : 

Interest  on  loan  of  $10,732.55  from  date  of  advance  to  Sep- 
tember 10,  1873,  at  10  per  cent |697  24 

Interest  on  $471.81,  examination  of  lands  from  dates  to  Sep- 
tember 10, 1873,  at  10  per  cent 40  07 

Total  interest  to  September  10,  1873 737  31 

Total 12,196  67 

Less  cash  paid  September  10, 1873 6  67 

Balance  principal  and  interest  September  10,  1873 12, 190  00 

For  this  balance  Mr.  Spalding  received  September  12, 1873, 121-i^  shares  of 

the  capital  stock  of  tbe  company. 
September  10,  1873^  cash  advances  and  interest  to  date  as  per  preceding 

statement 12,190  OO 

Interest  on  same  compounded  annually  to  December  1, 1882 : 
Interest  on  $12,190  from  September  10, 1873,  to  December  31, 

1873,  3  months,  20  days,  at  10  per  cent $372  48 

Interest  on  $12,562.48  for  year  1874, 12  months,  at  10 per  cent.  1,256  25 
Interest  on  $13,818.73  for  year  1875, 12  months,  at  lOper  cent .  1, 3f<l  87 
IntereRton$15,200.60for  year  1876, 12 months, at  9 per  cent.  1,368  05 
Interest  on  $16,568.65  for  year  1877, 12  months,  at  8  per  cent.  1, 3'25  49 
Interest  on  $17,894. 14  for  year  1878, 12  months,  at  8  per  cent.  1, 431  53 
Interest  on  $19,325.67  for  year  1879, 12  months,  at  8  per  cent.  1, 546  05 
Interest  on  $20,871. 72  for  year  18fc0, 12month8,  at  7  per  cent.  1, 461  02 
Interest  on  $22,332.74  for  year  1881, 12  months,  at  7  per  cent.  1, 563  29 
Interest  on  $23,896.03  from  January  1,  1882,  to  December  1, 
1882,  11  months,  at  6  per  cent 1,314  28 

Total  interest  to  December  1,1882 13,020  31 

Total  principal  and  interest 25,210  31 

Advanced  hy  Itaao  StephensoUf  Marinette,  Wis. 

Bnbecription  to  capital  stock : 
1872. 
May     8.  Cash  assessment  of  5  per  cent,  paid  on  51  shares  capital  stock 

of  company $255  OO 

Cash  loan  of  $10,732.55 : 

1872. 

Oct.      7.  Payment  to  William  E.  Strong,  treasurer $955  40 

Nov.     9.   Payment  to  William  E.  Strong,  treasurer 3, 592  11 

Dec.      7.  Payment  to  William  £.  Strong,  treasurer 3, 504  34 

1873. 

Mar.  18.   Payment  to  William  E.  Strong,  treasurer 266  72 

Aug.   13.  Payment  to  William  E.  Strong,  treasurer 1, 231  45 

Sept.  10.   Payment  to  William  £.  Strong,  treasurer 1, 182  53 

Total  loan 10,732  55 

Examination  of  canal  land,  Menominee  River : 
One-half  of  bill  for  labor  and  supplies  furnished  July,  August,  Septem- 
ber, October,  and  November,  1872 «...  471  82 

Total  cash  advances  to  September  10, 1873 11,459  37 
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Interest  on  above  advances: 

Interest  on  cash  loan  $10,732.55  to  September  10, 1873,  at  10 

l>ercent $097  2A 

Interest  on  $471.81,  examining  lands  to  September  10,  1873, 

at  10  per  cent 40  06 

Total  interest  to  September  10,  1873 |737  30 

Total 12,196  67 

Loss  cash  paid  September  10, 1873 6  67 

Balance  principal  and  interest  September  10,  1873 12, 190  00 

For  this  balance,  $12,190,  there  was  issued  September  12, 1873, 121i%  shares 

of  the  capital  stock  of  company. 
September  10, 1873,  cash  advances  and  interest  to  date  as  per  preceding 

statement 12,190  00 

Interest  on  same  compounded  annually  to  December  1,  1882: 
Interest  on  $12,190  from  September  10,  1873,  to  December 

31,  1H73,  3  months,  20  days,  at  10  per  cent $372  48 

Interest  on  $12,562.48  for  year  1874,  12  months,  at  10  per 

cent 1,256  25 

Interest  on  $13,818.73  for  year  1875,  12  months,  at  10  per 

cent 1,381  87 

*  Interest  on  $15,200.60  for  year  1876, 12  months,  at  9  per  cent .  1 ,  368  05 
Interest  on  $16,568.65  for  year  1877, 12  months,  at  8  per  cent.  1, 325  49 
Interest  on  $17,894.14  for  year  1878, 12  mon  ihs,  at  8  per  cent.  1, 431  53 
Interest  on  $19,325.67  for  year  1879, 12  months,  at  8  per  cent.  1. 546  05 
Interest  on  $20,871.72  for  year  1880,  12  months,  at  7  per  cent.  1, 461  02 
Interest  on  $22,332.74  for  year  1881, 12  months,  at  7  per  cent.  1, 563  29 
Interest  on  $23,896.03  for  year  1882,  from  January  1  to  De- 
cember 1,  11  months,  at  6  per  cent 1,314  28 

Total  interest  to  December  1,  1882 13,020  31 

Total  principal  and  interest 25,210  31 

Advanced  hy  F,  B,  Gardner, 
Subscription  to  capital  stock : 
1872. 

May     8.  Cash  assessment  of  5  per  cent,  paid  on  51  shares  capital  stock $256  00 

Cash  loan  of  $10,732.55: 

Cot.     7.  Payment  to  William  E.  Strong,  treasurer $955  40 

Nov.    9.  Payment  to  William  E.  Strong,  treasurer 3, 593  11 

Dec.     7.  Payment  to  William  E.  Strong,  treasurer 3, 504  34 

1873. 

Mar.  18.  Payment  to  William  E.  Strong,  treasurer 266  72 

Aug.  13.  Payment  to  William  E.  Strong,  treasurer 1,231  45 

Sept.  10   Payment  to  William  E.  Strong,  treasurer 1, 182  53 

Total 10,73t  5& 

Examination  of  canal  lands  on  Pensankeo  River: 
Labor  and  supplies  furnished  October  and  November,  1872 303  l-'i 

Total  cash  advances  to  September  10,  1873 11,290  70 

Interest  on  above  advances: 

Interest  on  cash  loan  of  $10,732.55  from  date  to  September 

10,  1873,  at  10  per  cent 6^7  24 

Interest  on  $.'^03. 15,  examination  of  land  from  dates  to  Sep- 
tember 10,  1873,  at  10  percent 23  49 

Total  interest  to  September  10,  1873 790  73 

Total    12,011  43 

Less  cash  paid  September  10,  1873 1  43 

Balance  princi  pal  and  interest  September  10,  1873 12, 010  00 

This  balance,  $12,010,  was  paid  by  issue  September  12,  1873,  of  120^  shares  of  ihe 

capital  stock  of  company. 
This  stock  was  sold  and  transferred  December  11,  IS75,  to  Mr.  William  B.  Ogden. 
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Ettate  of  William  B,  Ogden— Continuation  of  account  F.  B,  Gardner, 

September  10,  1873,  cash  advanceB  by  F.  B.  Gardner,  with  interest  to  date  as  per  pre- 
ceding statement : 
Stock  received  in  settlement  purchased  by  Mr.  William  B.  Ogden, 

December  11,  1875 $12,010  tH» 

Interest  on  same  compounded  annually  to  December  1,  1882: 
Interest  on  $12,010  from  September  10, 1873,  to  December  31, 

1873,  3  months,  20  days,  at  10  per  cent $366  97 

Interest  on  $12,376.97  for,  year  1874,  12  months,  at  10  per 

cent 1,237  70 

Interest  on  $13,614.67  for  year  1875,  12  months,  at  10  per 

cent .'- 1,361  47 

Interest  on  $14,976.14  for  year  1876,  12  months,  at  9  per 

cent 1,347  86 

Interest  on  $16,323.99  for  year  1877,  12  months,  at  8  per 

cent 1,305  92 

Interest  on  $17,629.91  for  year  1878,  12  months,  at  8  per 

cent 1,410  39 

Interest  on  $19,040.30  for  year  1879,  12  months,  at  8  per 

cent 1,523  22 

Interest  on  $20,563.52  for  year  1880,  12  months,  at  7  per 

cent 1,439  45 

Interest  on  $S^,  002.97  for  year  1881,  12  months,  at  7  per 

cent 1,540  21 

Interest  on  $23,543.18  for  year  1882,  from  January  1,  1882, 

to  December  1,  1882,  11  months,  at  6  per  cent 1, 294  87 

Total  interest  to  December  1,  1882 12,828  05 


Total  principal  and  interest 24, 838  05 

Summary  of  oash  advances  by  stockholders,  with  interest  to  December  1,  1882,  as  per  state- 
ments. 

Due  the  Peshtigo  Company $65,124  91 

Due  Jesse  Spalding 25,210  31 

Due  Isaac  Stephenson 25,210  31 

Due  estate  of  William  B.  Ogden 24,838  05 

Total 140,383  58 

We  certify  that  the  foregoing  statement  is  true  to  the  best  of  our  knowledge  and 
belief. 

Jesse  Spalding, 

President. 
William  E.  Strong, 

Treasurer. 


Statement  showing  transit  of  vessels  through  the  Sturgeon  Bay  and  Lake  Michigan  Ship 
Canal,  during  seasons  of  1879,  1880,  1881,  and  1882,  to  October  1. 


Month  of— 

Season  of  1879. 

Season  of  1880. 

Season  of  1881. 

Season 
Vessels. 

16 
154 
386 
443 
385 
440 
482 

of  1882. 

VesaelA. 

Tonnage. 
Tons. 

Vesaela. 

Tonnage. 
Tons. 

Vessels. 

Tonnage. 
Tons. 

Tonnage. 

Ifm^h 

Tons. 
^525 
44  172 

April 

12 
27 
32 

1,870 
3,777 

A  tun 

15 
108 
251 
883 
190 
192 
251 
190 

3,S.'S3 
35, 605 
60,070 
74,756 
67,  794 
46,743 
66,995 
57, 186 

ffilj^:::::::::::::: 

75,  927 
108, 243 

99,  967 
107,934 
106,434 

J11I16. 

3 
13 
(*) 
22 
62 
60 

51 
182 
(*) 

4.313 
13,647 
13,978 

Jnly 

81         16,251 
103  1      91  A\a 

A  ngnst 

Septomber 

95 

-  104 

79 

21,157 
23,931 
19,076 

October 

Korember 

Totid 

160 

33,071 

533 

113,379 

1,480 

403,403 

8.806 

545.302 

*  Nune  reported. 
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SUUILLRY, 


Period. 

ToMela. 

Tons. 

Dnrlnff  ■oannn  of  1879 ._ 

100 

533 

1,480 

2.206 

82,071 

faring ti^ston of  1880 

113.379 

During iHMMOii  of  1H8I »..     x  .x        .     .          .  .  .     .  ....^^.  .u 

402.408 

Pnrini  BfAiiim  of  1882      

545, 202 

..  .      ._ 

TotA] , . , 

4,879 

1,003.0M 



We  hereby  certify  that  the  foregoing  otatement  is  correct  to  the  beat  of  oar  knowl- 
edge and  belief. 

J«fl8K  SpaLDIXO, 

PrendeuU 
Wm.  E.  Strong, 
Dreawrer  and  A$9i8tant  Seereiarg. 


STATEMBNT  8UPPLEMBNTART  TO  STATEMENT  I. 
LBTTBB  OF  MR.  WILLIAM  X.   STRONG. 

OyPICB  OF  THE  PXSHTIGO  COMPANT, 

Manufacturers  of  Lumber,  Lath,  dtc, 

Chicago,  i^ecemher  16,  1882. 
Dear  Sir  :  The  tonnage  of  Teesele  using  the  canal  daring  the  month  of  NoTemberi 
1882,  aiuountt^d  to  96,000.    The  total  tonnage  uaing  canal  for  the  present  oeaocm 
amoanted  to  741,921  tons,  against  402,402  tons  for  1881. 
Yours  very  truly, 

I      ^  William  E.  Strong. 

Col.  D.  C.  Houston, 

United  dtate9  Enginetra. 

letter  of  the  president  of  the  sturgeon  bat  and  lake  MICHIGAN  SHIP  CANAL 

AND  HARBOR  COMPANY. 

Chicago,  III.,  November  10, 1882. 
Qrntlemen  :  I  have  the  honor  to  submit  the  following  atatement  of  the  transit  of 
Teasels  through  the  Sturgeon  Bay  and  Lake  liichigan  Ship  Canal  during  the  year 
1882,  Tiz: 


Period. 

Number  of 
veweU. 

ToBiiace- 

Tor  the  month  of  October.  1882 

440 

IM^TIS 

Total  nnmber  and  tonnage  to  NoTomber  1 ,  1882 

*SS 

645.  OSL 

SS,WS 

A^gngKtt  for  1882. -r ,.,..,.,^-,--,„ , ^.^^,^,.,,^.- 

3,001 

7as.ou 

I  am,  very  respectfully, 

Jesse  Spalding, 
Preeident  Sturgeon  Bay  and  Lake  Michigan 

Ship  Canal  and  Harbor  CompoMg. 
Col.  D.  C.  Houston  and  Maj.  H.  M.  Robert, 

United  Statet  Corps  of  Engineered 


£  £  12. 

IMPROVEMENT  OF  AHNEPEE  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  the  Chief  of  Engineers,  1876,  III,  pages 

346-359) $175,000 

Appropriated 125,000 

This  improvement  consists  in  the  formation  and  protection  of  a 
channel  connecting  the  deep  water  in  the  lake  with  the  deep  water  in 
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the  river,  by  the  extension  of  piers  from  the  shore-line  to  the  18-foot 
curve  in  Lake  Michigan,  and  the  removal  of  the  limestone  rock  from 
the  bed  of  the  river  near  the  mouth  for  a  distance  of  alK)ut  750  feet,  so 
as  to  give  a  channel  through  the  river  bed  100  feet  wide  and  12  feet 
deep  at  low  water,  to  the  deep  water  in  the  river  al>ove. 

Expenditures  have  resulted  in  the  construction  of  975  linear  feet  of 
revetted  pile-pier,  800  linear  feet  of  crib-pier,  the  removal  of  77,8tJ5 
«abic  yards  of  sand,  and  abont  15,800  cubic  yards,  sisow  measurement, 
of  rock.  Of  the  foregoing  800  linear  feet  of  crib-pier,  450  linear  feet 
require  abont  five  courses  of  superstrncture  to  bring  that  portion  of 
the  pier  in  process  of  constrnctiou  to  completion.  A  channel  about  50 
feet  wide  exists  between  the  piers  carrying  10  feet  of  water,  and  a 
<}hannel  through  the  rocky  bed  of  the  inner  harbor  from  75  to  100  feet 
wide  with  from  8  to  12  feet  of  water. 

During  the  past  fiscal  year  o|)erations  have  consisted  in  crib  con- 
struction and  pier  extension,  drilling,  blasting,  and  rock  removal — all  of 
which  were  carried  on  by  hired  labor,  use  of  the  (JniCed  States  dredge, 
and  purchase  of  material  in  open  market. 

CEIB  OONSTEUCTION  AND  PIEE  EXTENSION. 

The  work  of  crib  construction  wa«  applied  to  twelve  crib  substructures, 
^  feet  long,  20  feet  wide,  ten  of  wlii(;h  were  built  twelve  courses  high, 
and  the  remaining  two,  eight  courses  high.  The  work  of  pier  extension 
<son8isted  in  placing  nine  of  the  above-mentioned  twelve  cribs,  six  in 
extension  of  the  south  and  three  in  extension  of  the  north  ])ier.  The 
•remaining  three  cribs  were  moored  in  the  inner  harbor,  awaiting  future 
appropriations. 

Operations  on  crib  construction  and  pier  extension  began  June  21 , 
1882,  and  closed  November  18, 1882,  with  the  expenditures  of  available 
funds.  The  timber  used  in  the  construction  of  the  cribs  was  obtained 
from  the  Government  reservation  on  Sturgeon  Bay,  and  was  furnished 
under  an  agreement  with  Mr.  G.  O.  Spear,  whereby  he  was  to  cut,  saw, 
and  deliver  at  Ahnepee,  Wis.,  all  timl>er  suitable  for  crib  construction 
at  the  rate  of  $8  per  1.000  feet,  B.  M.,  and  credit  the  United  States  with 
the  difference  between  the  total  log  scale  as  determined  by  the  United 
States  agent,  and  the  timber  delivered,  at  the  rate  of  $1.20  per  1,000 
feet,  B.  M. ;  with  the  further  agreement  that  all  timber  delivered  in  ex- 
<jes8  of  that  required  for  the  construction  of  the  twelve  crib  sub- 
structures built  in  the  season  of  1882  was  to  be  delivered  at  Ahnepee 
or  Sturgeon  Bay,  and  at  any  time  within  two  years  from  August  12, 
1882,  at  the  option  of  the  United  States,  to  be  either  paid  for  by  the 
United  States  at  the  rate  of  98  |)er  1,000  feet,  B.  M.,  or  sold  to  Mr. 
Spear  at  the  rate  of  $'2  per  1,000  feet,  B.  M.  Under  this  agreement 
according  to  the  log  scale  of  the  United  States  agent,  1,108,644  feet  B. 
M.,  were  cut,  of  which  806,172  feet,  B.  M.,  were  delivered  at  Ahnepee, 
and  75,000  feet,  B.  M.,  stored  in  the  mill  yard  at  Sturgeon  Bay,  to  be 
subsequently  delivered  at  the  harl)or  piers,  or  an  aggregate  of  881,172 
feet,  B.  M.;  for  the  difference  between  the  log  scale,  1,198,644  feet,  B. 
M.,  and  the  881,172  feet,  B.  M.,  of  manufactured  timber,  the  United 
States  received  a  credit  in  settlement  of  $1.20  per  1,000  feet,  B.  M. 

During  the  season  of  1882  there  were  used  in  the  construction  of  the 
before  mentioned  cribs  440,000  feet,  B.  M.,  leaving  a  balance  of  366,172 
feet,  B.  M.,  on  hand  at  Ahnepee;  this  can  be  used  with  considerable 
profit  to  the  United  States  under  future  appropriaiions  for  pier  ex- 
tensions and  building  superstructure  over  the  substructures  already 
placed.    If  under  subsequent  appropriations  for  this  harbor  the  Unit^ 
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States  electa  to  pay  Mr.  Spear  for  the  balance,  or  366,172  feet,  B.  M.,  it 
win  require  a  payment  of  $2,548.41. 

The  timber  was  rapidly  disappearing  from  the  reservation,  throa|i:b 
forest  fires  and  depredations,  and  in  a  few  years  would  have  been  of  uo 
value.  The  gain  to  the  United  States  by  utilizing  this  timber  has  been 
about  $10  per  1,000  feet,  B.  M.,  or  an  aggregate  saving  of  about  $8,00<h 

The  stone  used  for  crib-filling  was  removed  from  the  bed  of  the  river 
by  the  United  States  dredge. 

The  cost  of  building  ten  complete  cribs  and  two  x)artial  ones  and 
sinking  nine  cribs  was  as  follows : 

440,000feet,B.M.,  timber  and  plank, at  |8 1-3,520  00 

30, 100  pounds  drift-bolts,  at  3.6  cents 1,083  60 

7,300  pounds  screw-bolts,  at  4i  cents 328  50 

Repairs  of  dock  and  tools 106  78 

Scaling,  receiving,  and  handling  timber 264  00 

Framing  and  bolting  timber 1,314  79 

Sinking  nine  cribs,  including  @60  cords  stone,  hire  of  scows  and  tug 1, 535  00 

Total 6.151  67 

The  cost  of  building  and  sinking  one  crib,  50  by  20  by  12^  feet,  was 
as  follows  : 

39,216  feet,  B.  M.,  timber,  at  |8  per  M $313  73 

Framing  and  bolting  3,218  linear  feet,  at  4.4  cents 141  5d 

2,610  pounds  drift-bolts,  at  3.6  cents 93  96 

632  pounds  screw-bolts,  at  4i  cents 28  44 

95  cords  stone,  at  11.80 171  00 

Tools  and  rt^pairs 10  00 

Total 758  72* 

The  cost  of  a  similar  crib  built  and  placed  by  contract  without  util- 
izing stone  from  the  river  bed  or  timber  from  the  reservation  would 
have  been  about  $1,600. 

ROCK  REMOVAL  AND  DREDGMNG. 

The  operations  of  rock  removal  consisted  in  drilling,  blasting,  and 
dredging  by  hired  labor  and  use  of  the  United  States  dredge. 

Twenty-three  thousand  five  hundred  and  eighty-seven  cubic  yards  of 
sand  and  mud  were  removed  from  the  channel  between  the  piers  and 
inner  harbor,  and  about  4,820  cubic  yards  of  rock,  scow  measurement, 
from  the  channel  through  the  river  bed ;  of  this  latter  quantity  about 
860  cords,  or  4,085  cubic  yards  were  loaded,  on  scows  and  placed  in  the 
cribs  for  filling ;  the  remainder  was  cast  over  on  the  side  of  the  river 
channel.  The  operations  of  the  United  States  dredge  began  August 
18  and  closed  November  4. 

Under  the  operations  of  drilling  and  blasting  the  following  woi^ 
was  done : 

Area  drilled  and  blasted square  feet..  28,000 

Holes  drilled number..  496 

Holes  drilled  and  blasted do...  444 

Holes  drilled  and  abandoned do...  51 

Holes  drilled  and  blasted ,  aggregate  depth feet..  3,520 

Holes  drilled  and  blasted,  average  depth do. . .  8 

Average  depth  of  bottom  of  hole  below  water  surface do . . .  18 

Average  depth  of  bottom  of  hole  below  proposed  bottom do . . .  5 

Drills  shan)ened number. .  223 

Average  distance  drilled  to  each  sharpening feet..  17 

Gross  time  drilling  was  in  operation  reduced  to  time  of  one  driU hours..  680 

Net  time  drilling  was  in  operation  I'educed  to  time  of  one  drill do . . .  :{t3 

Dynamite  No.  1  used pounds..  2,87 

Dynamite  No.  2  used do 313 
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The  cost  of  the  rock  removal  during  the  season  of  1882  was  as  fol- 
lows: 

DrilliDg  and  blasting $5,606  72 

Dredging  blasted  rock 2,078  48 

Total 7.685  20 

This  was  applied  to  the  removal  of  about  4,800  cabic  yards,  scow 
measarement,  of  rock.  From  this  cost  of  drilling  and  blasting  was 
$1.17  per  cabic  yard,  and  dredging  43  cents  per  cubic  yard,  scow  meas- 
urement, or  an  aggregate  cost  of  fl.OO  per  cubic  yard. 

Since  the  commencement  of  the  present  project  for  the  removal  of  the 
rock  there  has  been  expended  as  follows : 

DriUing  and  blasting $19,361  39 

Dredging  rock '. 7,345  02 


26,706  41 


Under  this  expenditure  about  15,800  cubic  yards,  scow  measurement, 
of  rock  have  been  removed,  making  the  cost  for  drilling  and  blast- 
ing $1.22  per  cubic  yard,  and  for  dredging  47  cents  per  cubic  yard,  or 
an  aggregate  of  $1.69  per  cubic  yard.  Owing  to  the  existence  of  a 
horizontal  seam  in  the  rock,  described  in  previous  reports,  the  entire 
area  to  be  drilled  and  blasted  had  to  be  worked  over  twice  and  some- 
times three  times. 

The  foregoing  statements  of  cost  cover  all  expenditures  except  the 
local  and  general  superintendence. 

In  addition  to  the  860  cords  of  stone  used  at  Ahnepee  during  the 
past  season,  obtained  from  the  rock  removed  from  the  river  bed,  there 
have  been  about  1,500  cords  used  at  the  harbors  of  Sturgeon  Bay,  Two 
Rivers,  and  Manitowoc,  at  a  saving  to  the  appropriations  of  these  har- 
bors of  about  $4,500.  # 

During  the  present  season  no  operatibns  are  contemplated,  since 
available  funds  were  entirely  exhausted  with  the  close  of  last  season's 
work. 

Continuation  of  pier  extension  and  rock  removal  is  the  work  contem- 
plated during  the  fiscal  year  ending  June  30,  1885. 

The  cribs  sunk  during  the  season  of  1882  are  but  slightly  above  the 
surface  of  the  water,  thereby  rendering  the  use  of  the  harbor  dangerous 
to  vessels  attempting  to  enter  during  storms ;  sufficient  appropriations 
for  the  early  completion  of  this  part  of  the  work  are  urgently  needed. 

Money  statement. 

July  1,  1882,  amount  available |5,271  76 

Amonttt  appropriated  by  act  passed  August  2,  1882 12,000  00 

17,271  75 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 17,145  98 

July  1,  1883,  amount  available •. 125  77 

Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1885 .    50, 000  00 

5455— E  83 106 
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COMMERCIAL  STATISTICS. 


Name  of  harbor;  Ahnepee,  Wis. 

Collection  district,  Milwaukee,  Wib. 

Nearest  light-house,  Sturgeon  Bay  Canal,  Wisconsin. 


Arrival  and  departure  of  vessels  during  the  year  ending  December  31,  1862. 

Desoription. 

ArriTalB.               '           Bepartniwa. 

No. 

1               i            ' 
Tonnage.  .  Crew*.    "So.  \  Tonnage.  |  Crewa. 

Bleamers 

176 

77,500       2,640       176 
41.250  1    1,600  :     3S0 

77  no  !      2,840 

Sftilinff  TOMclt .  ..  X ...... . 

380 

41,250  i       l,iSO 

Total 

506  i      118,750       4.290  1    50«        118.750         4.»0 

EXPORTS  BY  WATER  FOR  THE  YEAR  ENDING  DECEMBER  31,  1882. 


Bark cords..  1,800 

Beef pounds..  90,000 

Beer barrels..  75 

Butter x>ou^<^"-*  45,000 

Doors,  blinds,  and  sash .  number . .  275 

Eggs dozen..  50,000 

Fish packages. .  300 

Flour barrels..  200 

Hardware tons..  190 

Hides number..  2,000 

Leather tons..  40 

Live  stock number. .  450 

Lumber feet,  B.M..  500,000 


I  Merchandise,  general. . . pounds . 

I  Oats bushels. 

I  Pease do.. 

!  Posts number. 

I  Potatoes bushels. 

I  Rags pounds. 

Rye bushels. 

I  Shingles number. 

I  Ties,  railroad do.. 

I  Wheat  and  barley bushels . 

i  Wood cords. 

I  Wool pounds. 


40,000 

3,0U> 

25,000 

200.000 

6.000 

30.000 

6,000 

400,000 

840,000 

225,000 

4.500 

2,500 


IMPORTS  BY  WATER  TOR  THE  YEAR  BKDINO  DECEMBER  31,  1882. 


Apples barrels..  700 

Beef pounds..  25,000 

Beer barrels..  250 

Coal tons..  200 

Drygoods do...  350 

Feed do...  450 

Flour barrels..  6,500 

Fruit pounds..  20,000 

Groceries do...  450,000 

Hardware tons..  3«5 

Hides number..  200 

Leather tons..  6 


Live  stock number. 

Lumber.... feet,  B.M. 

I  Machinery pounds. 

Merchandise,  general do.. 

Oil barrels. 

Plaster,  land tons. 

I  Pork-barrels number. 

Provisions pounds. 

I  Salt do.. 

Sbinsles number. 

1  Whisky barrels. 


'     200 

500,000 

550,000 

5,000,000 

350 

125 

150,000 

250,000 

300,000 

175 


The  above  information  was  obtained  from  Mr.  M.  T.  Parker. 


B  E  la. 


IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  the  Chief  of  Engineers,  1881,  page  2084). . .  $200, 000  00 

Appropriated  by  the  United  States $17, 000  00 

Appropriated  by  local  authorities 9, 042  72 

25,049  7S 

This  improvement  consists  in  the  construction  of  two  parallel  piers, 
200  feet  apart,  extending  from  the  shore  line  to  the  18-foot  carve  in  Lake 
Michigan,  with  the  dredging  of  a  channel  between  the  piers,  and 
through  the  land  separating  the  river  from  the  lake,  so  as  to  afford  a 
channel  of  entrance  not  less  than  12  feet  deep  at  low  water  connecting 
the  deep  water  in  the  lake  with  the  deep  water  in  the  river. 

Expenditures  have  resulted  in  the  construction  of  625  linear  feet  of 
revetted  pile-pier. 
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During  the  past  fiscal  year,  under  the  contract  with  the  Green  Bay 
Dredge  and  Pile-Driver  Company,  dated  June  1, 1881,  the  276  linear 
feet  of  pile-pier  reported  as  incomplete  in  Annual  Eeport  of  1882,  have 
been  completed,  and  100  linear  feet  of  revetted  pile-pier  have  been 
built  under  a  contract  with  Messrs.  Hanson  &  Scove,  dated  Septem- 
ber 16, 1882.  The  United  States  dredge,  dump-scows,  and  tug  were 
thoroughly  repaired,  and  the  cost  thereof  i)artially  paid  from  the  avail- 
able funds  of  this  harbor. 

During  the  present  season  operations  will  consist  in  the  completion 
of  the  existing  contract  with  Messrs.  Hanson  &  Scove,  under  which 
there  yet  remains  to  be  built  400  linear  feet  of  pile-pier. 

Continuation  of  pier  extension  is  tlie  work  contemplated  during  the 
fiscal  year  ending  June  30, 1885. 

Money  statement. 

Jnly  1,  ieB2,  amount  available $2,870  27 

Miscellaneous  receipts 14  00 

Amount  appropriated  by  act  passed  August  2,  1882 12,000  00 

14,884  27 
July  1,  1883,  amount  expended  during  fiscal  year,  exclasiTe  of 

outstanding  liabilities  Julv  1, 1882 |5,724  76 

July  1,1883,  outstanding  liabilities 178  32 

r-      5,903  07 

July  1, 1883,  amount  available 8,981  20 

AmouDt  (estimated)  required  for  completion  of  existing  project 174, 957  28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    50, 000  00 


Abstract  of  proposaU  for  furnishing  labor  and  materials  for  the  constructi{^n  of  400  linear 
feet  pile-pier  at  Kewaunee  Harbor,  WisconeiUj  opened  September  5,  1882,  by  Maj,  Henry 
M,  itobert,  Corps  of  Engineers. 


MaterialB  and  labor. 
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N amee  and  addreaeee  of  bidden. 
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Bound pOes.fnrniahed  and  driven, 

linearfeet 

Ronnd  piles,  driving  only,  linear 

feet 

White-oak    timber,     ftmiahed, 

fk-amed,  &c.,  K  feet.,  B.  H 

White  oak  timber,  tnming  only, 

Mfeet,B.M 

Pine  sheet-pilinc,  foraiBhed  and 

driven,  Mfeet,B.M 


Pine  timber.  12  by  12  inohes,  tar- 
niahed  ana  placed,  linearfeet. . 

Pine  timber,  6  by  12  inches,  ftir- 
niahed  and  placed,  linear  feet. . 

Pine  plank,  Uid,M  feet,  B.  M  . . . 

Stone,  famished  and  placed,  cords 

Stone,  placing  only ,  cords 

Iron  screw-bolts  and  tie-rods, 
ponnds 

wronght-iron  spikes,  ponnds — 

Total  approximate  value  of  bid , 


11,745 
1.755 

21,576 
2,924 

eo^ooo 

800 

1,200 

4,000 

375 

75 

10,000 
400 


$0  40 

20 

45  00 

25  00 
40  00 


20  I 
30  00  I 
4  80  ' 

2  00  I 

06  ! 
06  I 


10  25 

t0  22i 

16 

IH 

45  00 

50  00 

25  00 

25  00 

27  00 

36  50 

30 

•  37 

I 


20 

25  00 

8  00 

3  00 

10 
08 


18* 
23  00 
5  25 
2  00 

06il 

06  I 


$0  20 
10 
48  00 
20  00 
40  00 


29  I 

I 

18  I 

20  00  I 

5  75  1 

1  80  I 

064 
07  I 


$0  20 

12 

42  00 

10  00 

30  00 

25 

30 
15  00 
6  00 
1  00 

05 


11, 667  02   10, 718  07  |  9, 569  11     9, 515  88  i  8, 760  03   8, 480  29 


0  18| 
09 

43  OO 

10  00 

30  00 

26 

15 

18  00 

6  00 

1  50 

OH 

05 


Contract  awarded  to  Hanson  A.  Scove,  dated  September  16, 1882 ;  in  progress. 


Digiti 


zed  by  Google 


1684  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

List  of  materiaU  and  Inhor  used  in  the  conttruction  of5S5  linear  feet  piU-pier  at  Kewamuee 
Harbor,  Wisconnny  under  contract  dated  June  1,  1881,  with  the  Green  Bay  Dredge  am4 
Pile-Drirer  Company, 


Materials  aad  labor. 


Pine  timber  12  by  12  inches linear  feet. 

Pine  timber  6  bv  12  inches do. . . 

*Oak  timber  10  by  12  and  6  by  12  inchea H  feet,B.  M. 

PiacinK  oak  timber  10  by  12  and  0  b3'  12  inches do... 

Pine  plank do  .. 

*RoQnd  piles number. 

I>ri  ving  round  piles 11  near  feet . 

Sheet  filing  (pine) Hfeet,B.M. 

Sheet  piling  (oak) do... 

*Stone cords. 

Placing  stone do... 

Drift-bolU ponnda. 

Spikes do... 


Total 


Quantities. 

Prices. 

Amouat. 

854 

$0  27 

«230  56 

1.0U 

15 

152  10 

80.214 

22  17 

08984 

30,214 

20  00 

86  76 

4,338 

20  00 

086  ?6 

639 

1  76.28 

1,126  43 

1«,2«0 

12 

1.95iai 

43.721 

86  00 

1,578  96 

3,956 

46  00 

181  97 

407.3 

325 

1,^8  73 

4(y7.8 

180 

788  14 

12,955 

sn 

712  81 

751 

4139 

9.287  89 


*  Famished  by  the  Kewaunee  harbor  oommisaioners. 
Cost  per  linear  foot,  $17,691. 


COMMERCIAL  STATISTICS. 


Name  of  harbor.  Kewaunee,  Wis. 
Collection  district,  Milwaukee,  Wis. 
Nearest  light-house,  Twin  River  Point. 


Arrival  and  departure  of  vessels  during  the  year  ending  December  31,  1882. 


Description. 


Arrivala. 


Departarea. 


Steamers    

Sailing  vessels. 


Total. 


Ko. 


260 
125 


385 


Tonnage. 


124.800 
15,626 


140,425 


Crews.  I  Ko.  iTonnage.    Crenv. 


5,720  !  260 
750  I  125 


124.800 
15,625  j 


5.729 

759 


6,470 


885  ,  140, 425  I 


6.479 


EXPORTS  BY  WATER  FOR  THE  YEAR  ENDING  DECEMBER  31,   1882. 


Bark cords..  3,000 

Butter pounds..  100,000 

Cheese do...  20,000 

Egirs dozen..  9,000 

Fl(J?,r barrels..  10,000 

Feed tons..  50 

Hay do...  250 

Hides. number..  3,000 

Lumber feet,  B.  M..  3,000.000 

Merchandise,  gen'l .  .pounds . .  40, 000 

Oats bushels..  15,000 


Pease bushels..  ^,000 

Posts nnmber..  15,000 

Potatoes bushels. .  2, 000 

Rags pounds..  26,000 

Rye bushels..  6,000 

Shingles nnmber.  6,000,000 

Tallow pounds..  6,000 

Ties,  railroad number..  250,000 

Wheat bushels..  75,000 

Wood cords..  600 

Wool pounds..  10.000 


IMPORTS  BY  WATER  VOR  THE  YEAR  ENDING  DECEMBER  31,   1882. 


Apples barrels..  500 

Beer do...  500 

Coal tons..  25 

Corn bushels. .  6, 000 

Dry  Roods tons..  400 

Fruit pounds..  10,000 

Groceries do...  3,000,000 

Hardware tons..  250 

Iron  and  steel pounds . .  100, 000 

The  alM)ve  information  was  obtained  from  Mr, 
dbCo. 


Leather tons..  10 

Machinery pounds..  2,500,000 

Merchandise,  general . .  .do. . .  200, 000 

Oil barrels..  400 

Plaster,  land tons..  65 

Pork-barrels number . .  400 

Provisions pounds . .  100, 000 

Salt barrels..  1,000 


y.  Mashek  and  Messrs.  Jos.  Da  vail 
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£  £  14. 

IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

Betimated  cost  (see  Report  of  the  Chief  of  Engineers,  1871,  page  111)...  |265,588  80 
Appropriated 190,000  00 

This  improvement  consists  in  the  construction  of  two  parallel  piers 
about  250  feet  apart,  extending  from  the  mouth  of  the  river  to  the  18-foot 
carve  in  the  lake  with  dredging  between  the  piers,  so  as  to  afford  a 
channel  of  entrance  not  less  than  12  feet  deep  at  low  water,  connecting 
the  deep  water  in  the  lake  with  the  deep  water  in  the  river.  Expendi- 
tiares  have  resulted  in  the  construction  of  2,018  linear  feet  of  revetted  pile 
pier,  1,500  linear  feet  of  crib  pier,  and  180,542  cubic  yards  of  dredging. 
Of  the  foregoing  1,500  linear  feet  of  crib-pier,  500  linear  feet  in  exten- 
sion of  the  south  pier  requires  two  courses  of  superstructure,  100  linear 
feet  about  five  courses,  and  100  linear  feet  in  extension  of  the  north  pier 
about  five  courses  of  superstructure  to  bring  that  portion  of  the  crib- 
pier  in  process  of  construction  to  completion.  The  incomplete  super- 
struction  also  requires  to  be  filled  with  stone  and  covered  with  deck 
plank.  A  channel  about  100  feet  wide  exists  for  a  distance  of  600  feet 
outward  from  the  inner  ends  of  the  piers ;  from  thence  the  channel  nar- 
rows to  a  width  of  about  75  feet  for  a  further  distance  of  600  feet :  from 
thence  to  the  outer  ends  of  the  piers  the  channel  is  about  200  reet  in 
width.  The  foregoing  widths  of  channel  carry  10  feet  depth  at  low 
water. 

Daring  the  past  fiscal  year  operations  have  consisted  in  pier  extension 
by  contract  and  dredging  with  the  United  States  dredge  and  hired  labor. 
Under  a  contract  with  Messrs.  Truman  &  Cooper,  dated  September  16, 
1882,  partial  superstructure  was  built  over  500  linear  feet  of  the  south 
pier,  and  two  crib  substructures  or  100  linear  feet  of  pier  extension  added 
to  the  same  pier,  completing  the  above-named  contract. 

The  United  States  dredge  removed  during  the  fiscal  year  26,436  cubic 
yards  of  material ;  of  this  quantity  17,162  cubic  yards  were  from  the 
channel  between  the  piers,  and  9,274  cubic  yards  from  the  inner  harbor. 

The  following  extract  in  relation  to  dredging  is  from  the  annual  re- 
-poTt  of  the  officer  in  charge  for  1882: 

During  the  past  spring  the  channel  became  entirely  obliterated  by  the  leveling  off 
going  on  over  the  area  between  the  piers,  and  for  a  distance  of  700  linear  feet  there 
was  only  7  feet  of  water.    In  order  to  afford  temporary  relief  to  the  commerce  of  the 

5 lace,  all  avaUable  fands  being  exhausted,  I  accepted  the  offer  of  the  city  of  Two 
liyers,  made  through  Mr.  Henry  Mann,  to  pay  the  running  expenses  of  the  United 
States  dredge  while  employed  upon  this  harbor,  with  the  understanding  that  the 
United  States  incurred  no  obligation  thereby,  but  that  I  should  recommend  that 
dredging  be  done  by  the  Government,  and  at  its  convenience,  within  the  inner  end 
of  the  piers,  where  it  would  be  most  useful  to  navigation,  at  the  rate  of  one  yard  for 
every  15  cents  expended  by  the  city  of  Two  Biversl  Under  this  arrangement  the 
United  States  dredge  began  work  at  Two  Rivers  on  the  30th  of  Ma^,  1882,  and  by  the 
end  of  the  fiscal  year  had  taken  out  20,594  cubic  yards  of  material,  of  which  1,105 
were  firom  the  inner  end  of  the  south  pier  and  the  remainder  from  the  channel. 

The  work  of  dredging  was  continued  under  the  foregoing  arrange- 
ment until  August  19, 1882,  and  removing  from  July  1  to  the  close  of 
work  for  the  season  26,436  cubic  yards,  or  including  the  quantity  dredged 
to  June  30, 1882, 47,030  cubic  yards.  Under  the  foregoing  arrangement 
the  United  States  would  have  to  remove  to  reimburse  the  city  of  Two 
Bivers  an  aggregate  of  21,704  cubic  yards  from  the  harbor  within  the 
inner  ends  of  the  piers ;  of  this  last  amount  11,214  cubic  yards  were  re- 
moved during  the  season  of  1882,  leaving  a  balance  of  10,490  cubic  yards 
to  be  removed  from  the  inner  harbor  during  the  season  of  1883.  The 
entire  CQst  of  dredging  the  above-mentioned  47,030  cubic  yards  was 
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$3,255.51,  and  was  paid  by  the  city  of  Two  Bivers  through  Henry  Mann, 
esq. 

During  the  present  season  operations  will  consist  in  dredging  by  hired 
labor  and  the  use  of  the  United  States  dredges  to  the  extent  of  av^ail- 
able  funds. 

Continuation  of  pier  extension  and  dredging  is  the  work  contemplated 
daring  the  fiscal  year  ending  June  30, 1885. 

Money  statement 

July  1,  1882,  aiuonnt  available $17  36 

Amount  appropriated  by  act  passed  August  2, 1882 15,000  00 

15.017  36 
July  1, 1883,  amoant  expended  duriug  fiscal  year,  exclusive  of  outstanding 
lUbilities  July  1,  1862 10.0-25  80 

July  1,  1883,  amount  available 4,991  56 

Amount  (estimated)  required  for  completion  of  existing  project 75, 58ti  80 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    50,  OOO  00 

AMrtiot  of  proposals  for  fumiahing  labor  and  materiaU  for  building  and  placing  tw0  crib 
substructures  and  twelve  partial  superstructures  at  Two  Bivers  Harbor^  WisconsiHf  opened 
September  5,  1882,  by  Maj.  Henry  M,  Boberty  Corps  of  Engineers, 


Ko. 

Names  and  addresses    of 
bidders. 

§ 

la 

II 

rift-bolts,     1-inch, 
.  15,000  pounds. 

-S  • 
IP 

p 

•5 
is 

r 

2  J:»rH      S  a  P 

£          1  K 

Per  Un-  Per  Un 

G 

a 

*- 

V 

n 

»-  a 

1 

•3 

■ 

Per 

Per 

Per    ' 

Per 

tar  foot,  ear/oot. 

PerM. 

pound. 

pound. 

pound. 

cord. 

1 

Given    Bay    l>redffe    and 
Pile-Driver  Company, 

Green  Bay,  Wis 

$0  86  '    to  31 

$25  00 

60  OH 

$0  061 

$0  06*  . 

$7  00 

$10.  351  W 

2 

towoc,  Wis 

80            25 

20  00 

o:^ 

05 

044 

7  50 

9,52$  50 

3 

Knapp  St  Gillen.  Racine, 

Wis 

83            30 

1 

23  00 

04 

054 

05    , 

625 

9.494  80 

i 

1 

towoc,  Wis  

81  '         26 

15  00 

04 

05 

05 

1 

6  75 

9.267  5$ 

1 

Contract  awarded  to  Truman  «fc  Cooper,  dated  September  ItJ,  1662;  closed  June  30, 

1883. 

List  of  materials  and  lahnr  used  at  Two  Jinera  Harbor,  VTisconsinj  in  construction  of  tiro 
crib  substructurt^i  and  509  linear  ftti  partial  suptrsinicturey  under  contract  dated  Septem- 
ber 16,  1882,  with  Messrs.  Truman  tf*  Cooptr. 


9  9  I        JB    .         ■ 

^  *  £       -A  s     ' 

Article*.  S-g-S  g^        Prices.   AmouAV 


ftl   ^'' 


PineUmberl2byieandl2byl2iucb.s linear  feet . .    9,024  ,    2.528  i  $0  31  $3,58113 

Hemlock  timborl2  by  18  and  12  bv  12  inches do 3.908  I  26  1 016  06 

Pint  plank ". Mfeet,  31.M..    1,932  4.941  15  00.  103  10 

DriftbolU pounds..    9,420  5,268  >  04'  587  SJ 

Screw  bolts \o 1,268  1  05  63  40 

Spikes do...       220  210  ;  05  1  2150 

Stone cords..'      267.12,        288,7  '  6  76  3,718  08 

Total  cost $5,  017  28  $4,073  47  ' 9.090  75 
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COMM1ERCIAL  STATISTICS. 

Name  of  harbor,  Two  Rivers,  Wisconsiu. 
Collection  district,  Milwaukee,  Wis. 
Nearest  light-house,  Twiii  River  Point,  Wis. 

Arrival  and  departure  of  vessels  during  the  year  ending  December  31,  1882.  i 


Deacription. 

Arrivals.       * 

Departures. 

iNo. 

Tonnajje. 

Crews. 

No. 

Tonnage. 

Crews. 

St«MDen 

1    174 

7,260 

8,800 

720 
576 

174 
146 

7»S60 
8,800 

7ao 

Sailinff  TOfiM'la . 

146 

576 

,    320 

16.060 

1,296 

320 

16,060 

1.2M 

EXPORTS  FOR  THE  TEAR  EKDING  DECEMBER  31,   1882. 


Apples barrels. .  900 

Bark"" cords..  4,800 

Beans bushels..  450 

Barley do...  3,600 

Beef pounds..  5,600 

Beer barrels..  500 

Bricks* number..  700,000 

Butter I)ounds..  5,800 

Castings do...  40,000 

Chairs* number..  160,000 

Cheese pounds . .  30, 000 

Com y bushels..  2,400 

Doors,  blinds  and  sashtnumber..  110, 000 

Eggs dozen..  22,000 

Fish  (salt) packages . .  400 

Fish  (fresh)* pounds..  600,000 

Flour barrels..  11,000 

Barrels,  flour* number . .  9, 000 

Do.,  pork do...  200 

Do.,  oil do...  2,000 

Barrels  and  kegs,  whisky . . .  do . . .  1. 000 

Lime barrels . .  600 

Live  stock number.. 

Machinery pounds.. 

Do. ,  harvesting do ... . 

Merchandise,  general tons . . 

Oats bushels.. 

Oil barrels.. 

Pease bushels.. 

Posts. number.. 


Potatoes bushels. 

i  Rags pounds. 

,  Rye bushels. 

I  Shingles number. 

.  Feed tons. 

I  Furniture pieces. 

j  Hardware.'. pounds. 

'  Hay* tons. 

Hides* number. 

Household  goods pounds . 

Ice tons. 

Iron,  bar  and  sheet pounds . 

Do.,  hoop do . , 

Laths number. 

Lumber feet,  B.  M. 

!  Leather tons. 

Slabs cords. 

Stone do., 

!  Tallow pounds . 

'  Telegraph  poles number. 

,  Ties,  railroad do 


Apples* barrels . . 

Bark* cords.. 

Barley bushels.. 

Beef pounds.. 

Beer barrels. . 

Brick* number.. 

Castings pounds.. 

Coal tons.. 

Corn bushels . . 

Dry  goods tons.. 

Feed* do... 

Flour* barrels. . 

Fruit pounds.. 

Groceries do... 

Hardware tons.. 

Hay* do... 

Hides*.--. ..number.. 

Iron  and  steel pounds . . 

Leather tons. . 

Lime barrels.. 

Live  stock number.. 


Tools,  fanning do. . 

1,250  I  Wheat bushels. 

120,0^0  .  Whisky barrels. 

60,000     Wood cords. 

8, 400  I  Wooden  ware dozen . 

2,600  I  Wool s pounds. 

50  I  Varnish gallons. 

32, 600  I  W'ire,  staples pounds. 

400  I 

IMPORTS  FOR  THE  YEAR  EXDINO  DECEMBER  31,   188t. 

2,200  I  Logs* feet,  B.  M.. 

Lumber,  hard -wood*  . . . .  do . . . 

Do.,  pine* do... 

Machinery pounds.. 

Malt do 


.  3,200 
.  2,200 
.  12,000 
.  250,000 

300 
.  44, 000 
.  16, 500 

750 
.  51, 000 
.  160,000 
.  5,000 
.  7,000 
.  40,000 
.  300,000 
.  800,000 
.   1,700 

700 

100 
3,000 
.  2, 400 
.  1, 500 
.  2,  000 
.  54, 000 
50 

600 
.  200,000 
.  5,000 
.  5, 000 
.  52, 000 


5,300 

7,200 

360, 000 

390 


1,300,000  I  Merchandise,  general  ...tons.. 

70,000  I  Oil barrels.. 

1,300  ,  Paints,  dry pounds.. 

7,500  Do.,  ill  oil do... 

400     Plaster,  land tons . . 

560     Pork-barrels number . . 

1 ,  500     Provisions pounds . . 

20,000     Rags do... 

1,500,000     Salt* barrels.. 

440     Shingles* number . . 

1,200     Stone* cords.. 

5.3,000     Wheat bushels.. 

320,000  !  Whisky  and  liquors... barrels.. 

1,800     Wire tons.. 

1,300  t  Wood* cords.. 

1,600  ! 


8, 600, 000 

2, 800, 000 

2, 000, 000 

260, 000 

70, 000 

1,800 

3,400 

260, 000 

70,000 

300 

50 

360,000 

600 

2,200 

4,500,000 

860 

72, 000 

260 

720 

1,800 


The  above  information  was  obtained  from  Mann  Brothers. 
*  Transported  by  water. 
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£  £  15. 

IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

Estimated  cost  (aee  Report  of  the  Chief  of  Engineers,  1881,  page  2094). . .  $308, 182  &4 
Appropriated 253,820   OO 

This  improvement  consists  in  the  construction  of  two  parallel  piers 
about  250  feet  apart,  ext'ending  from  the  mouth  of  the  Manitowoc  Biver 
to  the  18.5-foot  curve  in  the  lake,  with  dredging  between  the  piers  so  as 
to  secure  18  feet  depth  at  the  entrance,  gradually  diminishing  to  14  feet 
deep  at  the  shore,  connecting  the  deep  water  in  the  lake  with  the  deep 
water  in  the  river. 

Expenditures  have  resulted  in  the  construction  of  3,370  linear  feet  of 
crib-pier  and  the  removal  by  dredging  of  156,877  cubic  yards  of  mate- 
rial. A  channel  abont  200  feet  wide  exists  between  the  piers  carrying 
18  feet  at  t4ie  outer  end,  gradually  reducing  to  14  feet  at  the  shore-line. 

During  the  past  fiscal  year  operations  have  consisted  in  dredging, 
both  by  contract  and  use  of  the  United  States  dredge,  and  also  the  re- 
pair of  the  United  States  dredge,  dump  scows,  and  tug  by  hired  labor. 

Under  a  contract  with  the  Green  Bay  Dredge  and  Pile-driver  Com- 
pany, dated  September  16, 1882,  18,722  cubic  yards  of  material  were 
removed.  The  United  States  dredge  also  removed  19,770  cubic  yards, 
making  an  aggregate  for  the  fiscal  year  38,492  cubic  yards. 

Upon  the  opening  of  navigation  in  1882  it  was  found  that  dredging 
in  the  channel  would  be  necessary  before  the  deep-draught  vessels  could 
enter  the  harbor;  there  being  no  funds  available  for  the  work,  the  city 
of  Manitowoc  undertook  the  work  of  doing  the  necessary  dredging, 
under  the  direction  of  the  United  States,  with  the  understanding  that 
while  the  United  States  incurred  no  obligation  thereby,  still  the  oflBcer 
in  charge  would  recommend  that  an  equal  number  of  cubic  yards  should 
be  hereafter  removed  by  the  United  States  from  such  parts  of  the  har- 
bor within  the  shore-line  as  the  municipal  authorities  of  Manitowoc 
should  elect;  this  being  approved  by  the  Chief  of  Engineers,  there  were 
dredged  by  the  city  of  Manitowoc  between  May  22  and  July  3, 1882, 
8,949  cubic  yards  of  material  from  the  channel  between  the  piers.  Dur- 
ing the  fiscal  year  the  8,949  cubic  yards  above  mentioned  have  been 
removed  fh)m  the  inner  harbor  at  the  expense  of  the  United  States, 
thereby  repaying  the  city  of  Manitowoc  for  the  work  done  in  the  chan- 
nel between  the  piers. 

Previous  to  the  work  of  1882  no  dredging  had  been  done  at  this  harbor 
since  1869,  and  it  seems  highly  probable  that  with  the  dredging  already 
done  in  the  seasons  of  1882  and  1883  no  further  dredging  will  be  re- 
quired for  several  years. 

No  further  operations  are  contemplated  during  the  season  of  1883. 

Continuation  of  pier  extension  is  the  work  contemplated  during  the 
fiscal  year  ending  June  30, 1885. 

Money  8t4Jitement 

July  1,  1882,  amount  available $30  33 

Amount  appropriated  by  act  paesed  August  2,  1882 10,000  00 

10,030  33 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 |7,473  03 

July  1, 1883,  outstanding  liabilities 49  15 

7,522  18 

July  1,  1883,  amount  available 2,508  15 

Amount  (estimated)  reouired  for  completion  of  existing  project 54, 362  54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    54, 362  54 
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AhBtraeis  9f  propoiaU  for  dredging  at  Manitowoc  Harbor,  WiMoomin,  opened  September  5, 
1882,  by  MoQ,  Binrg  M,  Robert,  Corps  of  Engineers. 


Ko. 


KamM  an4  addreMea  of  bidder. 


Carkin,  Stickney  and  Cram,  East  Saginaw,  Mioh 

Knapp  &  Gillen,  Eaoine,  Wis 

Harry  Fox  *  Co.,  Chicago,  111 

Tmman  &  Cooper,  Manitowoc,  Wis 

Green's  Dreddng  Company,  Chicagn.  HI 

Cbristoph  H.  Starke,  Blilwankee,  wis 

Oreen  Bay  Dredge  and  Pile-Driver  Company,  Green  Bay,  Wis. 


Dredging. 


P9r  en.  yd. 
$0  43 
28 
27 
25 
24 
24 
32 


Contract  awarded  to  Green  Bay  Dredge  and  Pile-Driver  Company,  dated  September 
16,  1882;  closed  November  25,  1882. 


COMMERCIAL  STATISTICS. 


Name  of  harbor.  Manitowoc,  Wis. 
Collection  district,  Milwaukee,  Wis. 
Nearest  light-house,  Manitowoc,  Wis. 

Arrival  and  departure  of  vessels  during  the  year  ending  December  31, 1882. 


Description. 

Arrivals. 

Departures. 

No. 



724 
400 

Tonnage. 

Crews. 

No. 

Tonnage. 

Crews. 

Rteamen 

367, 826 
51,488 

19,184 
2.060 

720 

471 

866,721 
51,960 

19,168 

Sailing  vf  BSfls 

2,182 

Total '. 

1,184 

419, 109 

21.248  1  1A1 

418,681 

21,350 

' 

EXPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1682. 


Broom-handles bnndles..  1,500 

Brick number..  1,054,000 

Butter pounds..  185,000 

Cheese boxes..  3,000 

Clover  seed pounds. .  112, 7T7 

Eggs dosen..  91,090 

FSh pounds..  1,015,800 

Flour barrels..  34,356 

Feed pounds..  1,658,000 

Hay tons..  3,138 


Malt pounds. 

Oats bushels. 

Pease do.. 

Posts number. 

Potatoi^s bushels. 

Ra^s pounds. 

Ship-knees number. . 

Sundries packages. 

Ties,  railroad number. 

Wheat bushels.. 


Boots  and  shoes cases.. 

Coal tons.. 

Dry  goods cases.. 

Fish pounds.. 

Fruit packages.. 

Groceries do... 

Hardware do... 


IMPORTS  FOR  THE  TEAR  ENDING  DECEMBER  31,   1882, 

1,118 
9,753 
1,973 


Laths number. . 

Lumber feet,  B.M.. 

Oil barrels.. 

1,095,300     Salt do... 

3,650     Shingles number.. 

27,000     Slabs cords.. 

12,741     Sundries packages. 

Vessels  built  during  ike  year  ending  December  31,  1882. 


Schooners number. . 

Scows do... 


4  I  Steam-barges number. 

2  I  Tugs do.. 


103, 9«0 
47,180 
98,656 
11,200 
14,781 

189,300 

1,000 

38,119 

52,700 

21,495 


704,000 

5,063,000 

578 

4,854 

9,001,000 

4,104 

13,448 


Vessels  rebuilt  during  the  year  ending  December  31,  1882. 

Schooners number..  4  |  Propellers number..  1 

Soows do...  l| 

The  aboTe  information  was  obtained  from  Mr.  George  B.  Burnet,  deputy  collector 
of  customs. 
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E  E  i6. 

IMPROVEMENT  OF  SHEBOYGAN  HARBOR.  WISCONSIN. 

Estimated  cost,  additional  estimate  (see  Report  of  the  Chief  of  Engineers, 

1881,  page  2098) $150,000 

Appropriated 55,000 

This  improvement  consists  in  the  construction  of  two  piers  about  275 
feet  apart  at  the  outer  ends,  extending  from  the  mouth  of  the  Sheboy- 
gan Eiver  to  the  20foot  curve  in  the  lake,  with  dredging  between  the 
piers  so  as  to  secure  a  channel  18  feet  deep  at  the  entrance  to  the  piers, 
gradually  reducing  to  14  feet  deep  at  the  shore-line,  connecting  the  deep 
water  in  the  lake  with  the  deep  water  in  the  river. 

Expenditures  have  resulted  in  the  construction  of  3,581  linear  feet  of 
pier  extension  and  the  removal  of  125,251  cubic  yards  of  material  by 
dredging. 

A  channel  exists  of  variable  width  carrying  from  10  to  11  feet  at  low 
water.  A  bar  exists  in  the  vicinity  of  the  outer  entrance  to  the  piers 
which  reduces  the  available  depth  to  about  10  feet;  the  dredging  of  late 
years  has  been  applied  to  the  formation  of  a  narrow  channel  through 
this  bar.  The  dredging  is  very  temporary  in  its  relief,  and  the  minimum 
amount  consistent  with  the  demands  of  commerce  has  been  done,  since 
permanent  relief  can  only  be  gained  by  a  rapid  extension  of  the  piers. 
The  open  condition  of  the  old  crib  pier  permits  large  quantities  of  sand 
to  pass  through  the  piers  and  into  the  channel;  this  sand  carried  by  cur- 
rents is  finally  deposited  near  the  entrance  in  the  form  of  bars.  It  is 
probable  that  the  most  efficient  method  of  overcoming  this  difficulty 
will  be  to  render  the  piers  sand-tight  by  some  method  of  revetment. 

During  the  past  fiscal  year  operations  have  consisted  in  pier  exten- 
sion by  contract,  dredging  by  use  of  the  Sheboygan  City  dredge  under 
hire  to  the  United  States,  the  construction  of  United  States  dredge  i^'o. 
2,  and  two  dump  scows,  and  also  the  repairs  of  United  States  dredge 
No.  1,  two  dump  scows  and  tug.  Under  the  modified  contract  with  W. 
T.  Casgrain,  esq.,  dated  June  1, 1882,  HoO  linear  feet  of  crib- pier  and  24 
linear  feet  of  pile-pier  were  built,  complete,  with  sui)erstructure;  200 
feet  were  in  extension  of  the  north  i)ier,and  the  remainder  in  extension 
of  the  south  pier.  The  work  was  comjileted  October  7, 1882,  and  closed 
the  contract  of  Jjine  1,  1882.  Under  the  contract  of  September  16, 
1882,  with  the  same  party  for  the  building?  of  250  linear  feet  of  crib- 
pier,  with  superstructure  complete,  at  the  close  of  the  fiscal  year  two 
crib  substructures  had  been  placed ;  5,408  cubic  yards  <>f  material  have 
been  dredged  from  the  channel  through  the  outer  bar. 

From  the  appropriation  of  August  2, 1882,  89,000  were  set  aside  to  be 
used  in  connection  with  appropriations  from  other  harbors  for  building 
a  dredge,  two  dump  scows,  and  the  purchase  of  a  tug.  For  the  details 
of  this  work,  see  report  on  Port  Washington  Harbor  for  this  fiscal  year. 

During  the  season  of  1883  operations  will  consist  in  the  completion 
of  the  existing  contract  for  pier  extension. 

The  unstable  character  of  the  lake  bed,  in  the  vicinity  of  the  pier 
extension,  led  to  the  adoption  in  1881  of  a  pile  foundation  for  the  cribs 
to  be  placed  under  the  contract  of  1882;  for  the  cribs  placed  under 
the  contract  of  June  1,  1882,  the  foundation  consisted  of  sixteen  piles 
for  each  crib,  driven  to  refusal  with  a  steam  hammer  and  cut  off  at  about 
12  feet  below  low  water ;  the  cribs  placed  upon  these  foundations  subse- 
quently settled,  and  experiments  developed  the  fact  that  piles  driven 
to  refusal  with  the  steam  hammer  weighing  about  1,800  pounds  could  be 
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driven  from  10  to  12  feet  farther  under  the  blows  of  a  drop  hammer 
weighing  3,000  pounds  and  falling  from  6  to  10  feet.  The  number  of 
piles  below  the  cribs  to  be  sunk  under  the  contract  of  September  16, 
1882,  were  increased  in  number  to  twenty  for  each  crib,  and  provided  for 
the  driving  of  the  piles  to  perfect  refusal.  The  piles  under  this  contract 
are  driven  to  a  depth  of  from  38  to  40  feet  below  the  surface  of  the  water, 
the  water  averaging  about  17  feet  in  depth.  Experience  has  not  yet 
demonstrated  whether  the  increased  number  of  piles  will  give  a  periectly 
stable  foundation. 

Since  the  estimate  of  $150,000  made  for  the  revised  project  in  1881, 
the  necessary  change  from  pile  to  crib  pier,  and  the  unexpected  scour 
in  the  vicinity  of  the  pier  extension  (which  latter  demands  largely  in- 
creased quantities  of  stone  for  foundations  and  riprap)  will  probably 
require  the  above  estimate  to  be  increased  by  about  one-third. 

The  commerce  of  this  important  harbor  has  been  greatly  embarrassed 
during  late  years  by  the  formation  of  the  bar  previously  described,  and 
it  is  believed  that  no  permanent  amelioration  can  be  obtained  until  the 
pier  extension  has  been  carried  over  the  bar  to  the  deep  water  beyond; 
consequently  appropriations  of  sufficient  amount  should  be  made  so  as 
to  permit  the  rapid  extension  of  the  piers. 

During  the  fiscal  year  ending  June  30, 1885,  the  contemplated  work 
is  pier  extension  and  such  dredging  as  may  be  required  to  maintain 
a  channel  of  entrance  through  the  outer  bar. 

Money  statement 

Amount  appropriated  by  act  passed  August  2,  188*2 |30, 000  00 

July  1, 1883,  amouut  expended  during  tiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1?!'82 810,951  76 

July  1,1883,  outstanding  liabilities 4,416  63 

15,368  39 

July  1,  1883,  amount  available 14,631  61 

Amount  (estimated)  required  for  completion  of  existing  project 95, 000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1885.     90, 000  00 


Ahitract  of  propoBaU  for  furnishing  labor  and  materials  for  building  and  placing  five  ct^h 
substructures  at  Sheboygan  Harbor j  JTiscofisinj  opened  September  5, 1882,  by  Maj,  Henry 
M.  Robert,  Corps  of  Engineers, 


^o. 


I  Kamee  and  addresses  of 


i 


bidders. 
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Enapp  St,  Gillen,  Racine, 

W.  T.  Casgrain,  Milwaa- 
liee,  Wis, 


\Pr.lin^.  Pr.Un^.Pr.M.  Pr.lh.  Pr.lb,  Pr.lb.  Pgr  cord  P0rpUe. 
,      $0  36  ;      $0  33  I    $20   $0  04i$0  06     $  06 


35 


25  I 


** 


$9  00 
9  00 


114 
14 


$16,099 
15,949 


Contract  awarded  to  W.  T.  Casgrain,  dated  September  16,  1882 ;  in  progress. 
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LUt  ofmaierutU  and  Ichor  used  at  Skehaggan  Harbor y  Wueomnn^  in  the  mmtU  mtiiam  oftSl^ 
liMoarfeet  of  pile  pier  and  eix  crib  enbetnuimreo  with  eupereiruetmreej  under  eamtrmti  dmttd 
June  1,  1881,  and  modificattont,  dated  Auguet  24, 1881,  and  February  10, 1882,  wUk  Wm^ 
iam  T.  Cohgrain. 


AnielM. 


QoAotitiM.     PEiee.       AmamML. 


Pine  timber  12  by  12  and  12  by  18  inches linear  feet..  ae.flM  $0  31       $B,51«9 

Oftk  timber MfeetB.M..         4.M8  40  M  U7  « 

Pineplnok do....  22.006  23  00            5»  15 

Roondpilee linearfeet..         3,752  25  S3&  «• 

Soiurepiles do....        3,5U  28  «3  «l 

Puee  for  fonndAtion nnmber..             96  10  00    .        900  «« 

Drift-bolU ponndB..  25.648  OM  I     1.1&4  JO 

Scraw-boiU do...-         5,461  054-        900  36 

Spike* do...'            M3  04^  42  44 

Tte-rode do...         2,100  05^  115  50 

Stone corde..         1,187.5  8  35         9^915  G 

ToUl ! 1 24.073  93 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Sheboygan,  Wis. 
Collection  district,  Milwaukee,  Wis. 
Nearest  light-hoase,  Sheboygan,  Wis. 

Arrival  and  departure  of  ve$$el$  during-  the  year  ending  December  31,  1882. 


Arrivals. 


Departaree. 


Description. 


No.     Tonnage.    Crewe.   |    No.     Tonnage,  i   Crews. 


Steamers 
BaiUng 


651  I 
437  I 


467,494  > 
37,559 


15,850  , 
1,580  ' 


651  <    447.494 
436  1      35.«24 


Total i  1,088  ,    505,053  I      17,430,1,087:    503.318 


15^850 

1,624 


17,474 


XXPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,   1882. 


Barley  •  ... 

Do 

Beans* 

Do  .... 
Beer* 

Do 

Brick* 

Do.-... 
Butter*  ... 

Do 

Castings*  . 

Do 

Chairs*.... 

Do 

Cheese*  ... 

Do 

Coal* 

Do 

Cooperage* 

Eggs*  .'.■.";: 

Do 

Fish* 

Do 

Floor* 

Furniture* 

Do.... 
Hay* 


.bnshels. 

do.. 

do.. 

.do. 


barrels. 

do.. 

nnmber. 

..........  do . . 

pounds. 

do.. 

tons. 

.^do.. 

......number. 

do.. 

pounds. 

do. . 

tons. 

do.. 

....packages. 

do.. 

dozen. 

do.. 

pounds. 

do.. 

barrels. 

pieces. 

do.. 

tons. 


10,000 

30,000 

20,000 

20,000 

1,000 

2,000 

200,000 

1,000,000 

130,000 

20,000 

1,000 

500 

500,000 

600,000 

2,000,000 

6,000,000 

1,000 

6,000 

15, 000 

15,000 

600,000 

200,000 

400, 000 

100,000 

5,000 

12,000 

8,000 

1,000 


Leather* tons. 

Do do.- 

Lime* barrels. 

Do do.. 

Limestone* cords. 

Live  stock* number. 

Do do.. 

Lumber feet,  B.  M. 

Merchandise,  general*  ..tons. 

Do  do do-. 

Mineral  water* quarts. 

Do       do do.. 

Oat«* bushels. 

Pease* do.. 

Do do. . 

Plaster,  land tons. 

Potatoes* bushels . 

Do do.. 

Salt* barrels. 

Do do.. 

Shingles number. 

Stoneware* gallons . 

Do do.- 

Wheat* bushels. 

Do do.. 

Wool* pounds. 

Do do.. 


1,500 
1.500 

io,ooa 

1,000 

400 

1,000 

1,000 

5,000,000 

7,500 

7,500 

120,000 

30,000 

150,000 

25,000 

25,060 

3,000 

5,000 

25,000 

500 

2,000 

2,000,000 

67,000 

33,000 

20,000 

130,000 

50,000 

50,000 


•  Transported  by  water. 
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IMPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,    1882. 


Bark* cords..  15,000 

Do do...  10,000 

Beer* barrels..  1,000 

Do.: do...  1,000 

Brick* number..  50,000 

Coal* tons..  12,000 

Do do...  3,000 

•Corn* bushels..  5,000 

Do do..  5,000 

I)ry_good8 do...  1,000 

Do tons..  200 

Doors,  blinds,  and  sash*pieces .  10. 000 

Do do...  40,000 

Feed* tons..  200 

Do do...  300 

Hardware do...  500 


Hardware tons..  100 

Hides* numbers..  IM.OOO 

Do do...  150,000 

Iron  and  steel* tens. .  3, 000 

Do do...  1,000 

Laths* number . .  2, 000, 000 

Lumber feet,  B.M..  40,000,000 

Do to...  2,000,000 

Machinery* pounds . .  200, 000 

Merchandise,  general* .  tons . .  7, 000 

Do do...  7,000 

Pickets* number..  500,000 

Posts* do...  10,000 

Salt* barrels..  10,000 

Shingles number..  5,000,000 

Wood* cords..  3,000 

of  ous- 


The  above  information  was  obtained  from  J.  L.  Mallory,  deputy  collector 
toms,  £.  F.  Ewer,  William  Elwell,  and  others. 


£  £  17. 

IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  the  Chief  of  Engineers,  1877,  page  866) ....  $181, 527  17 
Appropriated 154,500  00 

This  improvement  consists  in  the  construction  of  two  parallel  piers 
aboat  150  feet  apart,  extending  from  the  shore  line  to  the  14-foot  curve 
in  Lake  Michigan,  together  with  the  formation  of  two  interior  basins 
having  a  depth  of  12  feet:  the  basins  to  be  connected  with  the  deep 
water  in  the  lake  by  a  dredged  channel  having  a  depth  of  12  feet  at  low 
water.  Exi)enditures  have  resulted  in  the  construction  of  406  linear 
feet  of  pile  revetment,  1,690  linear  feet  of  crib  pier,  and  dredging  226,000 
cubic  yards  of  material  from  the  basins  and  the  channel  between  the 
piers. 

Of  the  foregoing  1,690  linear  feet  of  crib  pier,  600  linear  feet  require 
two  courses  of  superstructure  and  150  linear  feet  about  five  courses  ot 
superstructure  to  bring  that  portion  of  the  work  in  progress  to  com- 
pletion. 

A  channel  about  75  feet  wide  exists  between  the  piers,  carrying  10 
feet  of  water,  and  the  two  interior  basins,  with  a  combined  area  of  five 
and  three-fourths  acres,  have  an  available  depth  of  from  8  to  12  feet  at 
low  water. 

During  the  past  fiscal  year,  under  a  contract  with  Messrs.  Truman  & 
Cooper,  dated  June  1, 1881,  one  crib  was  placed  in  extension  of  the  south 
pier.  Under  a  contract  with  the  same  parties,  dated  September  16, 
1882,  partial  superstructure  was  built  over  fourteen  crib  substructure, 
nine  in  extension  of  the  north  pier  and  five  in  extension  of  the  south 
pier.  This  contract  was  closed  December  2, 1882,  with  the  expenditure 
of  available  funds. 

From  the  appropriation  of  August  2, 1882,  the  following  amounts  upon 
the  authority  of  the  Chief  of  Engineers  were  set  asMe  from  the  several 
harbors  named  for  the  purpose  of  building  a  dredge  and  two  dump- 
scows,  and  the  purchase  of  a  tug  to  act  as  tender  to  the  United  States 
dredges. 

The  amounts  so  set  aside  were  as  follows : 

Oconto ....  16,000 

Stnrgeon  Bay 7,000 

Sheboygan 9,000 

Port  Washington 8,000 

*  Transported  by  water. 
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The  constrnction  of  the  dredge  hull,  with  cabin  and  crane  and  fitting 
and  placing  of  the  parts  and  machinery,  was  undertaken  under  a  con- 
tract with  Messrs.  Band  &  Burger,  of  Manitowoc,  Wis.,  for  the  sum  of 
$7,000.  The  constroction  of  two  dump-scows  by  the  same  parties  for 
$3,200.  The  construction  of  the  engines,  boiler,  machinery,  and  all 
parts  thereto  belonging,  together  with  one  extra  dipper,  under  a  con- 
tract with  t}^  Vulcan  Iron  Works,  of  Chicago,  111.,  for  the  sum  of 
$10,135;  the  construction  of  a  wrought-iron  truss  with  the  same  par- 
ties for  the  sum  of  82,900.  The  steam-tug  Dione  was  purchased  from 
the  Gagnon  Brothers,  of  Two  Rivers,  Wis.,  for  $2,500. 

In  addition  to  the  foregoing  amoimts,  provision  was  made  in  the 
original  estimate  for  superintendence,  freight,  and  cartage  on  machinery 
and  parts,  extra  work  not  provided  for  in  original  contract,  and  the  nec- 
essary outfit  for  placing  the  dredge  and  tug  in  working  condition. 

The  amounts  paid  under  the  several  disbursements  and  contracts  to 
June  30,  1883,  were  as  follows : 

Rand  &  Burger : 

Dredge  hall,  &c $4,593  To 

Two  damp-scows 2,200  00 

Valcan  Iron  Works : 

Dredge  machinery  and  dipper 8,107  91* 

Wrouffht-iron  truss 2,900  00 

Freight  and  cartage 214  27 

Truman,  Merriam  db  Co. : 

Covering  for  steam-pipes  and  boiler 213  50 

Superintendence,  travel,  and  labor 1,341  ^4 

Gagnon  Brothers: 

Tug 2,500  00 

Aggregate 22.071  35 

This  aggregate  was  divided  between  the  several  harbors  previoosly 
named,  as  follows : 

Ocouto $5,287  93 

sturgeon  Bay 4,3^  *^ 

Sheboygan 6,887  85 

Port  Washington 5.530  32 

The  construction  of  the  dredge  was  virtually  completed  on  June  30, 
and  alter  being  tested  she  will  begin  work  at  Sturgeon  Bay. 

Daring  the  present  season  no  operations  are  contemplated  at  Port 
Washington,  since  available  funds  are  entirely  exhausted.  About  150 
linear  feet  of  the  south  pier  has  not  yet  received  any  part  of  its  super- 
structure, and  consequently  the  cribs  are  but  slightly  above  the  water 
surface.  The  incomplete  condition  of  this  part  of  the  work  leaves  it 
liable  to  injury  from  storms,  and  renders  the  use  of  the  harbor  danger- 
ous at  times  to  entering  vessels. 

During  the  fiscal  year  ending  June  30, 1885,  pier  extension  and  dredg- 
ing are  contemplated. 

Money  statement 

Miscellaneous  receipts $20  00 

Amount  appropriated  hy  act  passed  Aug«st  2,  1882 17,000  00 

17,<»0  00 
Julv  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  l!^2 $14,467  37 

Julv  1,  1883,  outstanding  liabilities 2,469  68 

16, 937  i»5 

July  1,  1S83,  amount  available 82  95 

Amount  (estimated)  required  for  completion  of  existing  project 27, 027  17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     27, 027  17 
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Ab$ir4iot  9f  proposal  fwr  fumUhing  labor  and  maieriaUfor  building  seventeen  partial  super- 
structures  at  Fort  JVashinqton  Harbor,  Wisconsin,  opened  by  A£aJ.  Henry  M.  Bobert, 
Corps  of  Engineers,  September  5,  1882. 


II 

1 

1 

1 

1 

L 
1 

-No. 

y  Ames  and  addresses  of  bidders. 

e4  g 

1^ 

i 

o 

is 

1 

if 

i 

h 

1 

if 

If 
1 

1 

PtrUik/t 

PerM. 

Per  lb. 

P#rl&. 

P«-». 

Per  ear  ± 

1 

Knapp  Sc  Gillen,  Baclne,  Wis. . . 

$30 

10  04 

$0  061 

10  061 

$7  00 

$6,180  00 

1 

Tniman  &.  Cooper,  Manitowoc. 
Wis. 

32 

16 

04 

05 

06 

6  75 

5,764  50 

Contract  awarded  to  Truman  &  Cooper,  dated  September  16, 1882:  closed  November 
27,  1882. 


Zist  of  materials  and  labor  used  at  Port  Washington  Harbor,  WiscoTuin,  in  construction  of 
five  orib  substructures,  each  50  by  20  by  12i  feet,  under  contract,  dated  June  I,  1881,  ioith 
Messrs.  Truman  #■  Cooper. 


Articles. 


Quantities  '    Price.       Amount. 


Pine  timber,  12  by  18  and  12  by  12  inches  . 

fine  plank 

Drift-bolts 

Screw-bolts 

Spikes 

Stone 


...linear  feet.. 
.Hfeet,B.M.. 

pounds..' 

:..do.... 

do.... 

cords.. 


Total. 


10. 245  43 


Cost  of  each  sobstmcture 

Cost  of  substructure  per  linear  foot.. 


$2,04»09 
40  66 


List  of  materials  and  labor  used  at  Port  Washington  Harbor,  Wisconsin,  in  construction  of 
fourteen  partial  superstructures,  under  contract,  dated  September  16,  1882,  with  Messrs. 
.  Truman  4"  Cooper. 


Articles. 


Pine  timber,  12  by  12  inches  . 

Pine  plank 

Drift-bolts 

Screw-bolts 

Spikes 

Stone 


....linear  feet 
.M  feet,  B.  M 
pounds 


Total. 


5,094  29 


Cost  of  superstructure  per  linear  foot $8,568 
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COMMERCIAL  STATISTICS. 

Name  of  harbor.  Port  Washington,  Wis. 
Collection  district,  Milwankee,  Wis. 
Nearest  light-honse,  Port  Washington,  Wis. 

Arrival  and  departure  of  veaseU  during  the  year  en^ng  December  31, 1882^ 


ArriTftls. 


DMcription. 


No. 


Tonnage. 


Steamers  and  sailing  yessels. 


438 


66,000 


Crewa. 


4.780 


Departoces. 


438 


Tonnage.    Cxewa. 


00.600 


4.TW 


EXPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,  18^. 


Apples* barrels..  1,000 

Beans bushels..  SOO 

Beer barrels..  1,800 

Brick* number..  »0,000 

Butter pounds..  144,300 

Castings tons..  1,620 

Cheese pounds..  300,000 

Com bushels..  500 

Eggs dozen..  84,000 

Fish packages..  4,800 

Elour barrels..  10,200 

Hay* tons..  600 

Leather sides..  20,400 

Lime barrels..  240,000 

Machines,  smut number . .  150 


Malt bushels.. 

Oats* do... 

Oil barrels.. 

Pease bushels.. 

Plows  and  cultivators. number. 

Potatoes bushels.. 

Rags pounds.. 

Rye bushels.. 

Stone* cords.. 

Tallow pounds.. 

Wheat bushels.. 

Do* do... 

Wood* cords.. 

Wool pounds.. 


IMPORTS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1882. 


Bark* cords. . 

Barley bushels.. 

Beer barrels. . 

Coal tons.. 

Coke do... 

Dry  goods do... 

Groceries pounds . . 

Hardware tons.. 

Hides number.. 

Iron  and  steel pounds. . 

Leather tons.. 


1,200  j  Lime  and  cement barrels.. 

160,000  i  Lumber* feet,  B.M.. 

100  !  Machinery pounds.. 

4, 300  j  Merchandise,  general do . . . 

240  I  Oil barrels.. 

75  j  Plaster,  land* pounds.. 

200     Pork-barrels number.. 

300     Proyisious pounds.. 

10,000  ,  Salt .barrels.. 

3,000,000  I  Shingles* number.. 

20     Wheat bushels.. 


The  above  information  was  obtained  from  E.  R.  Blake. 


180,000 

25,000 

500 

£,000 

900 

25,000 

300 

10,000 

1,990 

75,000 

36,000 

72.000 

200 

15,600 


700 

6,000,000 

1,000,000 

980,000 

1,000 

900,000 

100 

500,000 

3,000 

7,200,000 

3,000 


E  E  x8. 

deposits  op  sand,  etc.,  in  portage  lake,  michigan. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashiTUftonj  D.  C,  February  16, 1883. 
^SiR :  I  have  the  honor  to  acknowledge  the  reference  to  this  ofiSce,  on 
the  13th  instant,  of  the  resolution  of  the  House  of  Bepreeentativea  of 
that  date,  requesting  the  Secretary  of  War  "  to  report  to  this  House  iill 
facts  within  his  knowledge  concerning  deposits  by  certain  mining  com- 

*  Transported  by  water. 
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panies  of  Rilt  and  sand  in  the  waters  of  Portage  Lake,  Michigan,  and 
whether  in  his  judgment  any  legislation  is  necessary  to  regulate  the 
same,''  and  to  return  it  with  the  accompanying  copy  of  a  report  from 
Maj.  H.  M.  Robert,  Corps  of  Engineers,  made  November  10, 1882,  at 
the  request  of  the  Hon.  Jay  A..  Hubbell,  which  will,  it  is  believed,  afford 
the  required  information. 

It  appears  that  the  water  route  existing  across  the  southern  end  of 
Keweenaw  Point,  through  which  the  commerce  of  the  south  shore  of 
Lake  Superior  passes,  saves  in  distance  about  38  miles  over  the  outside 
route,  between  Duluth  and  the  Sault  Ste.  Marie,  besides  avoiding  the 
dangers  and  difficulties  of  the  open  lake  navigation.  Of  this  route 
Portage  Lake  forms  an  important  part,  and  any  obstruction  to  its  nav- 
igation works  injury  to  the  whole  system,  and  should  therefore  be  pre- 
vented by  proper  legislation. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  Engineers  J 
Brig,  and  Bvt.  Maj.  Oen. 
Hon.  BoBERT  T.  Lincoln, 

Secretary  of  War. 


report  of  major  henry  m.  robert,  corps  of  engineers. 

United  States  Engineer  Office, 

Milwaukee^  Wis.,  November  10, 1882. 

Sir:  I  have  the  honor  to  return  the  letter  of  Hon.  Jay  A.  Hubbell, 
M.  0.,  to  the  honorable  the  Secretary  of  War,  referred  to  me  for  report. 
Assistant  Bngineer^L.  Y.  Schermerhom  was  directed  to  proceed  to  Han- 
cock and  Houghton,  Mich.,  and  investigate  the  subject  of  the  injury  to 
navigation  caused  by  the  stamp-mills  depositing  their  silt  and  sand  in 
Portage  Lake,  to  which  Mr.  Hubbell  refers.  Mr.  Schermerhom's  very 
foil  report,  with  accompanying  map,  contains  the  desired  information, 
and  is  forwarded  herewith. 

Portage  Lake  near  Hancock  has  a  natural  width  of  about  1,200  feet 
with  a  depth  usually  of  over  40  feet,  except  very  near  the  shore.  This 
width  has  been  reduced  between  the  Franklin  and  Oolumbia  Mills  to 
about  400  feet.  The  sand  damp  of  the  Franklin  Mill  extends  into  the 
channel  650  feet  at  the  water's  surface,  besides  the  outer  slope  of  the 
damp,  which  lies  where  the  water  was  40  feet  deep. 

The  Pewabic  Mill,  a  little  to  the  west  of  the  Franklin,  has  by  its  sand 
dump  encroached  upon  the  channel  some  600  feet.  Still  farther  west- 
ward on  the  opposite  shore  (the  southern)  the  sand  dump  of  the  Atlan- 
tic Mill  projects  500  feet  from  the  shore  line,  and  extends  1,000  feet  along 
the  shore. 

These  three  mills  have  made  the  greatest  encroachments  upon  the 
natural  channel,  the  next  in  order,  the  Quincy,  having  commenced 
building  a  dock  400  feet  outside  the  natural  shore  line,  which  will  pre- 
vent their  sand  dump  from  extending  farther  into  the  channel.  This 
mill  has  also  scowed  awuy  a  part  of  its  dump,  depositing  it  in  the  mid- 
dle of  the  channel,  where  the  water  is  very  deep. 

The  four  mills  just  mentioned  have  deposited  in  the  water-way  in  front 

of  their  mills  over  1,000^000  tons  each  of  sand.   Nearly  the  same  amount 

has  been  already  deposited  by  the  Osceola  Mill,  which  is  a  newer  Jtnill 

than  the  others  and  the  next  to  the  largest  of  the  lot.    These  five  mills 
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have  already  deposited  in  the  water-way  in  front  of  their  premises  over 
5,500,000  tons  of  sand  (equal  to  about  3,500,000  cubic  yards),  the  dumps 
extending  into  40  feet  of  water. 

All  the  other  mills  in  the  vicinity,  five  in  number,  have  together 
dumped  into  the  water-way  about  as  much  sand  as  the  smallest  amount 
dumped  by  any  one  of  the  above  mentioned  five  mills,  while  their  pres- 
ent combined  capacity  and  annual  deposit  is  much  less  than  that  of  any 
one  of  the  five  large  mills. 

At  present  the  mills  at  this  point  are  annually  depositing  somewhere 
about  a  half  million  tons,  or  one- third  of  a  million  cubic  yards,  of  sand 
in  the  water-way.  The  annual  cost  of  removing  this  deposit  to  where 
it  would  be  no  injury  would  probably  be  about  $40,000  or  $50,000,  or 
$5  for  each  of  the  9,000  tons  of  copper  annually  worked  by  these  mills. 
This  would  add  one-quarter  of  a  cent  per  pound  to  the  cost  of  the  pro- 
duction of  copper  by  these  mills,  if  their  dump-sand  were  hereafter  re- 
moved at  their  expense. 

In  this  report  the  amounts  of  sand  deposited  are  given  up  to  Decem- 
ber 31, 1881. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  l.  y.  8cherbcerhorn,  assistant  bnoikber. 

October  16,  1882, 
Sir:  I  have  the  honor  of  sabmittinff  the  following  report  of  an  examination  of 
Portage  Lake  in  the  vicinity  of  Hancock  and  Hoaghton,  Mich. 

The  object  of  the  examination  was  to  determine  the  extent  to  which  the  Btamp-aand 
from  the  adjacent  mines  was  being  deposits  in  Portage  Lake,  and  also  the  effect  npon 
navigation  resulting  from  such  deposition.  A  water  route  exists  across  the  southern 
end  of  Keweenaw  Point,  permitting  the  commerce  of  the  south  shore  of  Lake  Supe- 
rior to  move  between  Duluth  and  Sault  Ste.  Marie  uninterrupted  by  Keweenaw  Point, 
saving  about  38  miles  in  distance  and  the  dangers  and  difficulties  of  an  outside  pas^ 
sage.  A  large  part  of  the  American  commerce  of  Lake  Superior  passes  over  this  route. 
Portage  Lake  is  an  important  link  in  this  water  connection,  and  whatever  jeopardises 
the  navigation  of  Portage  Lake  is  of  serious  effect  upon  the  commerce  of  Lake  Supe- 
rior. That  part  of  Portage  Lake  which  is  under  consideration  originally  had  a  widtk 
of  from  1,200  to  1,500  feet,  with  a  channel  depth  of  over  40  feet,  and  a  depth  cloee  to 
the  shore  of  over  25  feet. 

In  the  vicinity  of  Hancock  and  Houghton  are  located  a  number  of  copper  mines. 
Prom  these  mines  the  copper-bearing  rock  is  transported  to  stamp  mills  placed  im- 
mediately on  the  shore  of  Portage  Lake.  Here  the  rock  passes  througn  breaken 
and  stamps,  reducing  the  rock  to  fine  sand,  from  which  the  copper  is  removed  by 
washers,  and  the  refuse  sand,  mixed  with  water,  is  discharged  from  the  mills  into 
sluices  which  convey  the  sand  into  the  adjacent  lake.  From  20  to  40  pounds  of  cop- 
per are  obtained  from  a  ton  of  rock ;  hence  about  9d  per  cent,  of  the  rock  is  discharged 
from  the  mills  in  the  form  of  stamp-sand.  The  following  statement  of  the  quantity 
of  rock  stamped  is  only  approximate,  but  is  believed  to  be  sufficientlv  exact  for  the 
object  under  consideration.  The  accompanying  sketch  of  Portage  Lake  in  the  vicia- 
ity  of  Hancock  and  Houghton  shows  the  location  of  the  stamp  mills  and  approxi- 
mately the  superficial  extent  of  the  sand  deposits  and  their  encroachments  on  tie 
channel.  The  soundings  are  taken  from  the  chart  of  the  lake  survey  made  in  1863, 
and  are  only  intended  to  show  the  past  condition  of  Portage  Lake ;  no  soundingi 
were  taken  at  the  present  examination. 

FRANKLIN  MINING  COMPANY. 

The  stamp  mill  of  this  company  was  built  about  1860,  and  has  been  in  active  oper- 
ation about  nineteen  years.  During  this  time  it  has  stamped  about  150  tons  of  n>ck 
per  day  for  fifteen  years,  and  400  tons  per  day  for  four  years.  Its  present  capacity  i0 
about  300  tons  per  day.    Upon  tliese  data  the  total  quantity  of  rock  stamped  and  dift- 
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charged  in  Portage  Lake  has  been  about  1|155,000  tons.  The  sand  damp  above  the 
water  surface  extends  into  the  lake  about  650  feet  beyond  the  original  shore  line,  and 
is  about  400  feet  wide,  and  at  its  highest  point  attains  an  elevation  of  20  feet  above 
the  surface  of  the  lake.  The  outer  end  of  the  dump  has  filled  the  lake  to  a  depth  of 
about  40  feet.  The  lake  was  originally  about  1,200  feet  in  width  in  the  vicinity  of 
this  mill.  By  the  extension  of  the  sand  dump  on  one  side  and  docks  on  the  other  the 
width  of  the  lake  has  been  reduced  to  about  400  feet.  Further  encroachment  will 
seriously  threaten  the  navigation  of  Portage  Lake. 

PKWABIC  MININQ  COMPANY. 

The  stamp  mill  of  this  company  was  built  in  1858,  and  has  stamped  about  as  fol- 
lows: 150  tons  of  rock  per  day  for  twenty  years;  100  tons  of  rock  per  day  for  two 
years ;  200  tons  of  rock  per  day  for  two  years.  Its  present  capacity  is  about  300  tons 
per  day. 

The  aggregate  quantity  of  rock  stamped  and  discharged  into  Portage  Lake  has 
been  about  1,080,000  tons.  The  dump  extends  into  the  lake  about  600  feet  beyond 
the  original  shore  line,  and  attains  an  elevation  at  its  highest  point  of  about  15  feet 
above  the  surface  of  the  lake.  The  outer  end  of  the  deposit  has  filled  the  lake  to  a 
depth  of  about  40  feet. 

QUINCY  MIXING  COMPANY. 

The  stamp  mill  was  built  in  1859  and  began  operations  in  1861.  The  present  yearly 
capacity  of  the  mill  is  about  100,000  tons,  or  a  daily  capacity  of  300  tons.  To  the 
close  of  the  year  1881  the  mill  had  stamped  1,284,000  tons  of  rock. 

The  sand  Jump  extends  into  the  lake  about  350  feet,  and  along  the  shore  easterlv 
about  800  feet.  This  company  are  at  present  engaged  in  building  a  substantial  dock 
about  400  feet  from  and  parallel  to  the  shore,  and  extending  east  about  800  feet,  or  to- 
the  highway  bridge  crossing  the  lake.  The  object  of  the  dock  is  to  furnish  shipping 
facilities,  and  at  the  same  time  prevent  an  undue  encroachment  of  stamp-sand  deposit 
upon  the  adjacent  docks.  This  company  have  also  for  the  past  five  years  attempted 
to  discharge  the  stamp-sand  into  dump  scows,  and  by  this  means  remove  the  objec- 
tions which  obtain  against  its  deposition  in  the  vicinity  of  the  mill. 

The  Quincy  Mining  Company  seems  thus  far  to  have  been  the  only  one  which^haa. 
made  any  efi:brt  to  prevent  injury  to  navigation  by  a  care  for  its  stamp  sand. 

HANCOCK  MINING  COMPANY. 

The  stamp  mill  of  this  company  has  been  running  irregularly  since  its  construction^ 
The  aj^gregate  quantity  of  rock  stamped  has  been  about  112,000  tons.  The  present 
capacity  of  the  stamps  is  about  125  tons  per  day,  or  37,500  per  year.  The  sand  dump 
of  this  mill  extends  less  than  200  feet  into  the  lake,  and  compared  with  others  is  quite 
insignificant. 

06CB0LA  MINING  COMPANY. 

The  mill  of  this  company  was  built  in  1867,  and  has  probably  stamped  about  850,000 
tons  of  rock.  The  present  capacty  of  the  mill  is  about  500  tons  per  day,  or  150,000 
tons  per  year.  Tbe  sand  dump  extends  about  250  feet  into  the  lake,  and  is  about  300 
feet  wide,  reaching  an  elevation  10  feet  above  the  surface  of  the  lake.^ 

ATLANTIC  MINING  COMPANY. 

These  stamp  mills  were  erected  in  1874,  and  have  stamped  an  aggregate  of  about 
1,215,000  tons  of  rook.  The  present  capacity  of  the  stamp  is  about  600  tons  per  day, 
or  180,000  tons  i>er  year.  The  sand  dump  extends  about  500  feet  into  the  lake,  and 
1,000  feet  along  its  shores. 

HURON  MINING  COMPANY. 

Stamps  erected  in  1861,  and  estimated  to  have  stamped  about  300,000  tons  of  rock. 
The  daily  capacity  of  the  mill  is  about  25  tons,  or  7,500  per  year.  The  sand  dump 
projects  about  75  feet  beyond  the  original  shore,  and  is  quite  insignificant  in  extent 

GRAND  POBTAGK  MINING  COMPANY. 

The  stamp  mill  of  this  company  has  been  running  but  a  short  time.  The  mill  has 
a  capacity  of  about  75  tons  per  day,  or  22,500  per  year  when  run  to  its  full  capacity. 
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SHELDON  COLUMBIA  MINING  COMPANY. 


The  stamp  mill  of  this  company  was  operated  for  four  or  five  years,  but  now  stands 
idle.    The  total  amount  of  rook  stamped  was  about  60,000  tons. 


ISLE  ROTAL  HIKING  COMPANY. 


The  mill  of  this  company  was  erected  in  ld53,  and  since  that  time  the  stamps  have 
been  in  operation  irregularly,  stamping  about  370,000  tons  of  rook.  The  mill  has  a 
capacity  of  about  20  tons  per  day.  or  6,000  per  year.  The  saod  dump  from  this  mill 
extends  about  250  feet  into  the  lake. 

CALUMET  AND  HECLA  MINING  COMPANY. 

Near  the  head  of  Torch  Lake,  which  is  an  arm  of  Portage  Lake,  are  located  the 
stamp  mills  of  this  company.  Torch  Lake  is  entirely  out  of  the  line  of  the  water 
route  of  which  Portage  Lake  is  a  part.  These  mills  have  been  in  operation  for  thir- 
t-een  years,  and  have  probably  stamped  an  aggregate  of  2,700,000  tons  of  rock.  They 
have  a  present  capacity  of  about  800  tons  per  day,  or  240,000  tons  per  year. 

This  is  probably  the  largest  and  richest  copper  mine  of  the  world ;  producing  about 
12,000  tons  of  copper  each  year,  having  a  value  of  over  $4,300,000.  The  location  of 
these  mills  is  beyond  the  limits  of  this  examination,  and  the  locality  was  not  visited. 
They  are  not  included  in  the  foUbwing  summary. 

RECAPITULATION. 


Name. 


FnuikUnmUl 

PewabiomiU 

QaincymUl 

Hancock  mill 

Osceola  mill 

Atlantic  mill 

Huron  mill 

Grand  Portage  mill  — 
Sheldon  Columbia  mill . 
Ide  Royal 


Total. 


Capacity  in  tons. 


Daily,  j  Yearly. 


300 
800 
350 
125 
600 
600 
25 
75 


00,000 

00.000 
105,000 

37,500 

150,000 

180,000 

7,500 

22,500 


20  I 


6,000 


Total  tons 
of  rock 
stamped. 


1,155,000 
1, 080, 000 
1,284.000 

112. 000 

850,000 
1, 216, 000 

300,000 
22,500 
60,000 

370,000 


2, 205       688, 500 


6,448,500 


Cubic  y«rds 


Yearly 
capaci^. 


56,250 
56^250 
6^500 
23,437 
93,750 
102,500 
4,687 
14,062 


3.750 


Aegregate 
swmped. 


721,875 

673.000 

802,500 

70,000 

531,250 

760,000 

187.500 

14,062 

37,500 

231,313 


417  186*      4,031,000 


In  the  above  recapitulation  the  stamp-sand  has  been  assumed  to  weigh  190  pounds 
per  cubic  foot,  or  1.6  tons  per  cubic  yard.  The  first,  second,  and  fourth  columns  of 
figures  are  based  on  the  mills  running  at  their  full  stamp  capacity  as  at  present 
arranged ;  in  practice  these  quantities  are  probably  not  realized,  since  the  mills  are 
seldom  run  at  full  capacity. 

The  third  and  fifth  columns  give  the  estimated  quantit^'^f  rock  stamped  previous 
to  December  31,  1881.  This  is  practically  the  same  as  the  amount  of  the  sand  depos- 
ited in  the  waterway. 

The  eft'octs  resulting  from  the  deposition  of  stamp-sand  in  the  waters  of  Portage 
Lake  are  highly  prejudicial  to  the  local  and  general  interests  of  navigation.  It  affeoto 
the  local  interests  by  obstructing  the  docks  and  wharfs  of  HanoocK  and  Honghtoo, 
and  the  general  interests  by  narrowing  and  obstructing  the  channel  of  Portage X«ake. 
The  local  commerce  of  Hancock  and  Houghton  is  ahnost  entirely  merged  in  the  inter- 
est of  the  copper  mines,  and  a  communitv  of  interests  prevents  local  action  from  re- 
straining or  correcting  the  obstruction  of  their  own  docks.  I  was  unable  to  discover 
that  any  municipal  action  had  ever  been  taken  by  the  villages  of  Hancock  or  Hough- 
ton towards  the  establishment  of  dock  lines  or  ordinances  regulating  the  depoaitions 
of  stamp-sand  along  the  shore  adjacent  to  these  villages. 

*  In  attempting  to  provide  a  remedy  for  the  evil  which  now  exists,  it  must  bo  ac- 
cepted that  the  monetary  interests  of  the  mining  companies  are  very  large,  and  that 
economical  operations  require  the  location  of  the  stamp  mills  on  the  shores  of  Portage 
Lake. 

Two  plans  fur  the  disposition  of  the  stamp-sand  present  themselves,  viz,  limiting 
the  flow  and  encroachment  of  the  sand  by  a  comprehensiye  system  of  bulkhead  or 
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dock  lines,  or  the  ranning  of  the  stamp-sand  into  dump  scowsi  and  discharging  the 
material  at  points  where  no  injury  will  result  to  the  interests  of  navigation.  "^ 

Limiting  the  deposition  of  the  stamp-sand  to  areas  hehind  bulkhei^s  would  often 
require  the  lateral  movement  of  the  sand  to  considerable  distances  from  the  stamp 
mills.  From  40  to  45  pounds  of  water  are  required  to  wash  and  convey  one  pound 
of  sand  away  from  the  mill  in  sluicesi  having  a  slope  of  from  one-fourth  to  three- 
eighths  of  an  inch  to  the  foot,  consequently  the  distance  to  which  the  sand  can  he- 
transported  by  sluices  is  limited  by  the  obtainable  slope  of  the  sluices. 

The  first  plan  will  also  require  that  constructions  often  be  placed  in  water  having 
a  depth  of  over  30  feet,  and  built  with  sufficient  stability  to  withstand  the  enormous- 
thrust  resnltiuK  from  a  filling  behind  constructions  of  so  great  a  depth ;  necessarily 
such  constructions  will  be  expensive. 

In  relation  to  the  removal  of  the  stamp-sand  by  means  of  dump  scows,  assuming 
from  previous  quantities  that  at  least  300,000  cubic  yards  of  stamp-sand  are  yearly 
produced,  it  would  require  that  at  least  1,000  cubic  yards  per  day  snould  be  scowed 
away.  During  the  winter  season  this  plan  of  removal  would  not  be  possible,  and  the 
accumulated  sand  of  winter  would  have  to  be  either  conveyed  behind  bulkheads  or 
removed  by  dredges  and  scows  during  the  open  season  of  the  year.  If  the  plan  of 
removal  by  scows  was  adopted  the  dumping  of  the  stamp-sand  should  be  carried  on 
under  such  regulations  as  would  insure  its  deposition  at  such  places  as  would  not 
jeopardize  the  interests  of  navigation. 

During  the  year  1881,  the  mines  bordering  Portage  Lake  produced  8,830  tons  of  cop- 
per, havmg  a  value  of  $3,224,586.  The  present  profits  denved  from  tiie  operations  of 
these  mines  are  probably  small,  and  hence  it  follows  that  to  compel  the  mines  to  in- 
cur large  additional  outlay  in  oaring  for  the  stamp-sand  would  practically  amount  to 
a  prohibition  of  the  mining  industry  of  Hancock  and  Houghton. 
Very  respectfully,  your  obedient  servant, 

L.  T.   SCHBBHERHORN, 

Astistant  Engineer, 
HaJ.  Henrt  M.  Robert, 

Carps  of  Engineera,  U,  8,  A. 
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CONSTRUCTION  OF  HARBOR  OF  REFUGE,  MILWAUKEE  BAY— IMPROVE- 
MENT  OF  HARBORS  OF  MILWAUKEE,  RACINE,  KENOSHA,  AND  WAU- 
KEGAN,  LAKE  MICHIGAN— IMPROVEMENT  OF  FOX  AND  WISCONSIN 
RIVERS. 


BEPORT  OF  LIEUTENANT-COLONEL  D,  C.  HOUSTON,  CORPS  OF  ENGI- 
NEERS, BREVET  COLONEL,  U.  S,  A.,  OFFICER  IN  CHARGE,  FOR  THE 
FISCAL  TEAR  ENDING  JUNE  30,  1883,  WITH  OTHER  DOCUMENTS  RE- 
LATING TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Harbor  of  refnge,  Milwaukee  Bay,  Wis- 

conBin. 

2.  Milwaukee  Harbor,  Wisconsin. 

3.  Racine  Harbor,  Wisconsin. 


4.  Kenosha  Harbor,  Wisconsin. 

5.  Waukeffan  Harbor,  Illinois. 

6.  Fox  and  Wisconsin  rivers. 


United  States  Engineer  Office, 

Milwaukee^  Tf  t«.,  July  14, 1883. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  in  my  charge  for  the  fiscal  year  ending  June  30, 1883. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Lieutenant'Oolonel  of  Engineers. 
Brig.  Gen,  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


F  F  I. 

HARBOR  OF  REFUGE,  MILWAUKEE  BAY,  WISCONSIN. 

CONDITION  OF  THE  WORK  JUNE  30,  1883. 

The  accompanying  report  of  Mr.  W.  H.  Hearding,  assistant  engineer, 
gives  the  condition  of  the  work  and  its  progress  during  the  fiscal  year 
ending  June  30, 1883. 

The  accompanying  tracing  shows  the  plan  of  this  harbor,  the  work 
done,  and  that  to  be  done.  The  north  arm  of  the  breakwater  will  be 
completed,  except  superstructure,  about  August  1, 1883,  making  a  total 
length  of  2,450  feet. 

PROPOSED  APPLICATION    OP   FUNDS  AVAILABLE    FOR   EXPENDITURE 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

The  outer  150  feet  will  be  raised  to  a  height  of  6  feet  above  water, 
and  the  rest  of  the  work  to  2  feet  above  water.  This  work  will  be  done 
this  season,  and  will  exhaust  the  available  funds. 
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PROPOSED   APPLICATION    OP   FUNDS   ASKED    FOR    THE   FISCAL    TBAR 
ENDING  JUNE  30,  1885. 

These  will  be  applied  to  the  exteiision  of  the  breakwater  southward 
and  to  maintenance  of  piers  and  channel  at  month  of  Milwaukee  Bi ver. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is  Mil- 
waukee, Wis. 

Amount  of  revenue  coUected  at  the  nearest  port  of  entry  during  the  last  fisc&l  year 
was  $192,272.53. 

The  general  commerce  of  the  lakes,  as  weU  as  the  local  commerce,  wiU  be  benefited 
by  this  harbor. 

Money  statement 

July  1,1882.  amount  available $42,75910 

Amount  appropriated  by  act  passed  August  2, 1882 100,000  00 

142,  759  90 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1882 $49,634  17 

July  1,1883,  outstanding  liabilities 2,3e0  88 

52,015  05 

July  1,1883,  amount  available 90,744  85 

Amount  (estimated)  required  for  completion  of  existing  project 600,  OOO  00 

Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 18^5.  300,  OOO  00 


Ahitraet  ofprapotdU  reoHved  and  opmud  September  29,  1882,  far  impnnflmg  Milwaukee  Bag, 
Wieoamin,  for  harbor  of  r^uge— (Umber  erib  break¥}ater  o»  eUme  foundation). 


KaiDM  and  rMldcnoM  of  bid- 
den. 


5. 

8 
An 


i« 


§ 

I 

I 


l« 


Ghilrtopher  H.  /9ttfke.  Mil. 

WBokee,  Wi«. 
W.  T.  Caagimin,   Milwaukee, 

Wis. 
J.  W.  DenaiB,  BaffiJo,  K.  T . . 


PerM. 

$19  60 

20  00 
20  00 


PerM, 
«18  00 

20  00 

19  00  I 


P^tb, 

$0  04 


5 


Per  lb. 
$0  00 

6 

8 


P§rW. 
$0  06 

6 

6 


Ptcord. 
$8  90 

12  00 

0  00 


P€T  M 

$8  25'  $108,72171 
10  00  I  125,231  17 
10  00  I    107,88  37 


Contract  made  October  11, 1882,  with  Christopher  H.  Starke  for  the  work,  at  prices 
given  in  his  proposal  above. 

report  of  mr.  w.  h.  bearding,  assistant  bnginekr. 

United  States  Engineer  Officx, 

Milwaukee,  June  30, 1883. 

Sir  :  I  have  the  honor  to  submit  the  following  report  upon  the  harbor  of  refiLgef 
MUwaukee  Bay,  Wisconsin.  At  the  date  of  report,  June  30,  1882,  200  feet  of  the  sub- 
structure of  breakwater  remained  to  be  built  under  the  conditions  of  the  contmct  of 
Joseph  W.  Dennis,  of  Buffalo,  N.  T.,  of  date  June  20,  1881. 

Four  cribs,  Nos.  23,  24,  25,  and  26,  each  of  dimensions  50  by  24  bv  24i  feet.  weM 
sunk  in  the  following  month  upon  the  lake  bed.  filled  with  stone  ballast,  and  decked 
over  with  3-inch  pine  plank.  The  sinking  of  tnese  cribs  completed  his  contract  ot 
1,600  running  feet  of  the  substructure  of  the  breakwater. 
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By  act  of  Congress  passed  August  2, 1862,  the  sum  of  |100,000  was  appropriated  for 
this  work,  and  on  the  11th  of  Octoher  a  contract  was  made  with  Mr.  Christopher  H. 
Starke,  of  Milwaukee,  Wis.,  for  the  construction  of  1,000  running  feet  more  or  less  of 
crib  substructure,  to  be  built  and  sunk  in  place  upon  a  foundation  of  stone,  the  top 
of  which  to  be  leveled  off  at  a  depth  of  20  teet  below  the  water  surface,  and  to  be  16 
feet  wider  than  the  cribs,  the  berme  on  the  lake  side  to  be  10  feet  wide  on  top  and  on 
the  land  side  to  be  6  feet  wide.  The  outer  slope  of  foundation  for  a  thickness  of  about 
3  feet  to  be  of  stone,  weighing  not  less  than  one  ton  each,  the  whole  work  to  b& 
completed  on  or  before  November  1,  18d3.  Cribs  Nos.  27  and  28  were  built  and  sunk 
in  18ti2,  and  tive  more  cribs  were  built  to  a  height  of  18  courses  each.  A  large  quan- 
tity of  stone  was  quarried  and  delivered  upon  the  river  bank  during  the  winter,  and 
the  first  crib  of  the  season  of  1883  was  sunk  on  the  17th  day  of  May.  Previous  to  the 
sinking  of  this  crib,  I  re-established  instrumen tally  the  point  of  my  former  survey, 
which  governs  the  direction  of  the  breakwater,  and  tested  its  alignment.  I  found 
that  some  of  the  cribs  had  settled  slightly,  the  settlement  being  sufficient  to  throw 
the  former  range  points  somewhat  out  of  line.  I  then  established  new  points  upon 
the  cribs  by  boring  holes  into  the  timbers  with  an  auger,  into  which  rods  are  placed,, 
which  govern  the  setting  of  each  crib  in  position.  Crihs  N^os.  29,  30,  and  31  were  sunk 
in  place  in  May,  and  during  the  present  month  of  Jane  cribs  Nos.  32,  33,  34,  35,  36^ 
and  37  have  been  sunk,  making  a  length  of  breakwater  extension  of  550  feet  under  the 
contract  of  Christopher  H.  Starke. 

The  total  length  of  the  silbstructure  of  breakwater  at  the  present  date  is  2,150< 
feet. 

The  alignment  and  position  of  the  cribs  which  have  been  sunk  upon  the  stone  foun- 
dation ia  excellent.  Mr.  Starke  will  complete  the  work  under  his  contract  and  the 
substructure  of  the  north  arm  of  breakwater  by  bnildinff  and  sinking  six  more  cribs, 
and  by  raising  the  superstructure  of  the  cribs  sunk  in  1881  and  1882  (at  such  points 
as  they  have  settled)  to  the  height  of  2  feet  above  datum. 

The  angle  included  between  the  lines  of  the  north  arm  of  breakwater  and  com- 
mencement of  the  arm  running  in  a  southerly  direction  will  be  formed  by  leaving  oft 
the  inner  horns  of  four  cribs,  and  double  aovetailing  the  inner  comers.  Two  of 
these  cribe  will  be  built  and  sunk  by  Mr.  Starke,  which  will  form  one-half  the  curve ^ 
The  length  of  the  substructure  will  then  be  2.450  feet. 

The  three  outer  cribs  will  be  built  to  a  height  of  6  feet  above  datum. 

Bespectfully  submitted. 

W.  H.  HSARDINO. 

AsHstant  Engineer, 
Lieut.  Col.  D.  C.  Houston, 

CerpB  of  Engineen,  V,  8,  A. 


F  F  2. 

IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 
CONDITION  OP  THE  WORK  JUNE  30,  1883. 

The  condition  of  the  work  and  progress  daring  the  last  fiieal  year  are- 
given  in  the  accompanying  report  of  Mr.  W.  H.  Hoarding,  assistant 
engineer. 

PROPOSED  APPLICATION   OP  FUNDS    AVAILABLE  FOR.  EXPENDITURE. 
DURING^  FISCAL  TEAR  ENDING  JUNE  30,  1884. 

It  is  proposed  to  apply  these  fands  to  the  maintenance  of  the  channel 
of  the  river  mouth.  • 

I  have  estimated  that  an  average  annual  expenditure  of  $10,000  will 
probably  be  necessary  for  the  maintenance  of  this  harbor  by  pier- work 
and  dredging.  As  this  amount  is  irregular,  some  years  much  less  being 
necessary,  1  have  made  no  special  estimate  for  this  harbor  for  the  fiscal 
year  ending  June  30,  1885,  but  would  recommend  that  the  appropria- 
tions for  harbor  of  refuge,  Milwaukee  Bay,  and  Milwaukee  Harbor,  Wis- 
consin, be  made  under  one  head,  so  much  of  the  same  as  may  be  neces- 
sary to  be  applied  to  maintaining  the  channel  and  works  at  the  river 
mouth. 
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Money  statement 

July  1, 1882,  amount  available $5,107  95 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

15, 107  95 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 979  3f 

July  1,  1883,  amount  available 14f  128  63 


beport  of  mr.  w.  h.  hbardikg,  assistant  kkoineer. 

United  States  Engineer  Officb, 

Milwaukee,  June  30,  1»83. 

Sir  :  I  would  respectfully  state  that  no  work  has  been  done  at  the  "  Straight  Cut'' 
leading  to  this  harbor  dunng  the  past  fiscal  year,  as  a* good  navigable  channel  has 
been  maintained  between  the  harl>or  piers.  No  work  is  contemplated  for  the  present 
season  other  than  to  make  necessary  repairs.  On  the  3d  day  of  last  month  the  steam 
barge  Raleigh,  of  Cleveland,  when  entering,  collided  with  the  north  pier  at  its  eastecn 
extremity,  and  damaged  the  same  to  a  considerable  extent,  outting[  through  the  pile 
protection  and  into  the  northeast  pocket  of  the  outer  crib,  crushing  all  of  the  oak 
fender  timbers,  the  bulkhead,  and  the  end  timbers  of  the  crib.  The  vessel  was  loaded 
with  coal,  and  was  drawing  about  13  feet  of  water. 

Tbe  heavy  storm  which  prevailed  on  Lake  Michigan  from  the  20th  to  the  23d  ultimo 
carried  away  the  protection  piles  which  were  fractured  by  the  collision,  and  washed 
out  about  10  cords  of  stone  ballast  from  the  northeast  comer  of  the  crib.  The  proba- 
ble cost  of  repairing  this  break  will  approximate  $600.  A  thorough  investigatioii 
was  made  of  tnis  occurrence  with  a  view  to  determine  whether  the  accident  was  un- 
avoidable or  the  result  of  carelessness. 

The  obtainable  evidence  showed  satisfactorily  that  the  mishap  was  due  to  an  extra- 
ordinary strong  current  which  was  setting  out  of  the  river  at  the  time,  and  which 
rendered  the  vessel  unmanageable. 

Soundings  were  taken  between  the  harbor  piers  on  the  10th  and  12th  of  April  last, 
upon  cross-sectional  lines  run  at  parallel  distances  of  50  feet,  the  distances  oetween 
soundings  on  these  lines  being  25  feet.  A  plot  of  the  same  with  depths  of  water  re- 
duced to  mean  lake  level  shows  the  channel,  which  carries  over  17  feet  of  water,  to  be 
130  feet  in  minimum  width  at  its  west  end,  and  260  feet  in  maximum  width  at  itsoutet 
or  east  end. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is  Mil- 
waukee, Wis. 

The  amount  of  revenue  collected  at  this  port  during  the  fiscal  year  (customs)  is 
reported  bv  A.  W.  Hall,  esq.,  collector,  to  have  been  $192,272.53.  He  also  fumisbes 
the  followingi|formation  respecting  the  arrivals  at  and  departures  of  vessels  from  this 
harbor. 


I  ' 

ArrivalB  snd  depsrtores.  '  Namber.     Tonna^ 


Arrivals  of  Bftil-vesaels ,       2,876 


A  ni vala  of  steamers >       2, 503 

>alsof 

Total 

Departures  of  steamers 

Departures  of  sail-vessels  . 

Total 


2,221,508 
450,448 


•#• 


...|        6,37» 

2.6n.056 

-.J        2.648 

2,250,282 

...'        2891 

m458 

5.639 

%  696, 740 

I  have  the  honor  to  subscribe  myself,  very  respectfully,  your  obedient  servant, 


W.  H.  Hearding, 

J$H$Uint. 


Lieut.  Col.  D.  C.  Houston, 

Corps  of  Engineers,  U,  S,  A. 
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F  F3. 

IMPROVEMENT  OF  KACINE  HARBOR,  WISCONSIN. 
CONDITION  OF  THE  WORK  JUNE  30,  1883. 

The  condition  of  the  work  and  progress  during  the  last  fiscal  year  are 
given  in  the  accompanying  report  of  Mr.  W.  H.  Bearding,  assistant  en- 
gineer. 

PROPOSED  APPLICATION    OP    FUNDS  AVAILABLE    FOR    EXPENDITURE 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

It  is  proposed  to  expend  these  funds  in  pier  work  and  dredging. 

PROPOSED  APPLICATION    OF  FUNDS  ASKED    FOR    THE    FISCAL    YEAR 
ENDING  JUNE  30,  1885. 

As  has  been  stated  in  former  reports,  the  principal  difficulty  at  this 
barbor  is  due  to  the  widening  of  the  channel  from  160  feet  near  the  shore- 
line to  270  feet  at  the  entrance,  in  a  distance  of  about  1,000  feet.  The 
effect  of  this  funnel-shaped  entrance  is  to  increase  the  disturbance  of 
seas  entering  the  harbor^  makingit  difficult  for  vessels  to  lie  at  the  docks, 
and  increasing,  it  is  believed,  the  periodical  shoaling  between  the  piers. 
To  remedy  this  difficulty  it  is  proposed  to  extend  the  south  pier  to  a 
point  opposite  the  end  of  the  north  pier,  leaving  an  opening  between 
the  present  end  of  the  south  pier  and  the  inner  end  of  the  extension,  to 
be  crossed  by  a  pile-bridge,  as  shown  on  the  accompanying  plan.  The 
extension  will  break  the  force  of  waves  from  the  southeast  which  strike 
the  north  pier  and  are  deflected  up  the  channel,  and  the  opening  will 
permit  waves  from  the  northeast  to  pass  through  instead  of  being  de- 
flected up  the  channel,  as  would  be  the  case  were  the  south  pier  to  be 
extended  continuously.  It  will  also  serve  to  reduce  the  force  of  waves 
coming  directly  into  the  harbor.  The  length  of  this  extension  will  be 
350  feet,  at  an  estimated  cost  of  $28,000. 

There  is  estimated  for  this  harbor  the  sum  of  $35,000  for  pier  exten- 
sion, dredging,  and  repairs. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is  Mil- 
waukee, Wis. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal  year 
was  $192,272.53. 

Money  statement 

July  1,  1882,  amount  available $1,13:}  18 

Amount  appropriated  by  act  passed  August  2,  1882 7, 000  00 

8, 133  18 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1882 1.245  39 

July  1,  1883,  amount  available 6,887  79 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  35, 000  00 
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report  of  mr.  w.  h.  hrarding,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukee,  June  90,  1883. 

Sir:  The  following  report  upon  Racine  Harbor,  Wisconsin,  is  respectfally  sub- 
mitted: 

The  snm  of  $7,000  was  appropriated  for  this  harbor  by  act  of  Congress,  Angnst  2^ 
1882.  No  work  has  been  done  at  this  harbor  dnriuf^  the  last  fiscal  year,  with  the  ex- 
ception of  repairing  the  crib  at  the  eastern  extremity  of  the  south  pier,  which  was 
damaged  by  collision  of  the  schooner  Larinda  in  November,  1881.  As  the  end  timbers 
of  the  crib  were  broken  and  carried  away  to  a  depth  of  about  4  feet  below  the  water 
surface,  the  repairs  were  made  by  driving  oak  jtiles,  each  34  feet  long,  around  the  end 
of  the  crib,  as  close  together  as  practicable,  and  securing  the  same  to  the  sound  tim- 
bers of  the  crib  by  means  of  wales  and  binders,  screw-bolts,  and  tie-rods.  This  work 
was  done  by  hired  labor  and  appliances,  and  t:urchase  of  materials. 

On  the  25th  ultimo  I  took  soundings  in  the  harbor  channel,  the  plot  of  which  shows 
that  vessels  drawing  not  more  than  V2i  feet  of  water  can  enter  tne  harbor  in  faTor- 
able  weather,  the  soundings  being  reduced  to  mean  lake  level. 

Several  vessels  belonging  to  and  trading  at  Racine  are  of  a  large  class,  and  with  ftill 
cargoes  on  board  would  draw  a  greater  depth  of  water  than  exists  in  the  channel, 
and  as  Racine  is  becoming  a  depot  for  the  reception  and  distribution  of  lar^  quanti- 
ties of  coal  and  other  heavy  commodities,  the  vessel  owners  and  merchants  interested 
are  desirous  of  having  the  channel  deepened  by  dredging. 

To  provide  a  channel  at  mid-distAiice  between  piers  of  80  feet  in  width  and  16  feet 
in  depth  will  require  the  removal  of  about  18,000  cubic  yards  of  material.  I  believe 
it  to  be  your  intention  to  provide  such  a  channel  as  soon  as  practicable.  In  addition 
to  this  a  few  necessary  repairs  will  be  made  to  the  north  pier. 

Racine  is  in  the  collection  district  of  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
Milwaukee,  Wis. 

The  amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal 
year  was  |192,272.53. 

The  arrivals  and  departures  at  this  harboa  during  the  past  fiscal  year,  as  per  infor- 
mation furnished  by  A.  W.  Hall,  esq.,  collector  of  uie  port,  were  as  follows: 


AiriTals  sad  departures. 

Kninber. 

Tonnage. 

Ani'^iilff  of  etfMUiMTii 

561 
686 

SH416 
06.496 

A  fi^vf^]4  ftf  fftil-YfNMela 

Total 

1.267 

410.^1 

DApBTinrMf  of  HtMiner* 

603 

S14,6a6 

06.446 

Total 

1,274 

411, 646 

I  have  the  honor  to  subscribe  myself,  very  respectfully,  your  obedient  servant, 

W.  H.  Hbardino, 

AaHttanU 
Lieut.  Col.  D.  C.  Houston, 

C<Mrp8  of  En^neere,  u,  8,  A. 


FF4. 

IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 
CONDITION  OP  THE  WORK  JUNE  30,  1883, 

The  condition  of  the  work  and  the  progress  during  the  last  fiscal  year 
are  given  in  the  accompanying  report  of  Mr.  W.  H.  Bearding,  assistant 
engineer. 

PROPOSED  APPLICATION    OP    FUNDS  AVAILABLE    FOR    EXPENDITURE 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

It  is  proposed  to  apply  these  funds  to  necessary  repairs. 
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X>BOP0SED    APPLICATION   OF  FUNDS    ASKED    FOE    THE   FISCAL    YEAR 

ENDING  JUNE  30,   1885. 

It  is  proposed  to  apply  these  fands  to  pier  extension,  repairs,  and 
<3redging. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
^ilwaakee,  Wis. 

Amonnt  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal  year 
^as  1192,272.53. 

Money  statement 

Jaly  1,  1832,  amount  available $878  93 

Amount  appropriated  by  act  passed  August  2,  1882 6, 000  00 

6,878  93 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 4,637  68 

July  1,  1833,  amount  available / 2,341  25 


Amount  (estimated)  required  for  completion  of  existing  project 51, 000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     16, 000 


00 
00 


JLBSTRACT  OF  PROPOSALS    RECEIVED    AND   OPENED   SEPTEMBER   29,   FOR    IMPROVINO 
HARBOR  AT  KENOSHA,   WISCONSIN  (SUPERSTRUCTURE,  NORTH  PIER). 

Karnes  of  bidders,  Knapp  <f-  GUletif  Radnej  Wit, 

Pine  timber,  129,768  feet,  B.M.,  per  M 119  75 

Pine  plank  (3-inch),  3, 000  feet,  B.  M.,  per  M 16  50 

Iron  drift-bolts,  18,409  pounds,  per  pound 04 

Iron  spikes  (7-inch),  300  pounds,  per  pound 06 

Framing  timber,  132,868  feet,  B.  if.,  per  M 13  00 

Bid  of  Knapp  &  Gillen  only  one  received.    Contract  made  with  them  October  16, 
1882,  for  the  work  at  prices  given  in  their  proposal  above. 


report  of  mr.  w.  h.  hearding,  assistant  bnginebr. 

United  States  Engineer  Office, 

Milwaukee,  June  30,  1883. 

Sir  :  I  have  tbe  honor  to  submit  the  following  report  of  work  done  for  the  improve- 
ment of  Kenosha  Harbor,  Wisconsin,  during  the  past  fiscal  year : 

By  act  of  Congress  of  date  Au^st  2,  1882,  the  sum  of  |6,000  was  appropriated  for 
this  barbor.  On  the  16th  dav  of  October  a  contract  was  made  with  Messrs.  Knapp 
&  Gillen,  of  Racine,  Wis.,  for  building  superstructure  over  the  two  cribs  at  tne 
east  end  of  the  north  pier,  which  were  sunk  in  1880  and  1881  respectively ;  also  for 
removing  290  running  feet  of  old  superstructure  of  the  north  pier,  in  the  vicinity  of 
its  intersection  by  the  shore-line  to  the  northward  of  the  harbor,  and  reconstructing 
the  same  with  new  materials. 

The  superstructure  over  the  cribs  was  built  to  the  height  of  6.3  feet  above  mean 
lake  level,  and  a  substantial  bulkhead  was  bolted  to  the  outer  extremity  of  the  pier, 
and  both  cribs  were  decked  over  with  3-inch  pine  planks  well  spiked  on  and  battened. 
A  section  of  the  old  superstructure  of  about  180  feet  in  length  was  9  feet  above  mean 
lake  level,  which  is  the  zero  of  measurement.  On  tbe  north  or  outer  side  of  a  portion 
of  this  section  the  surface  of  the  sand  and  gravel  accretions  was  on  a  horizontal  plane 
with  the  top  of  the  upper  timbers.  The  new  timbers  of  the  north  wall  were  built  up 
to  a  height  of  7^  feet  aoove  datum  where  the  shore  line  intersects  the  pier,  but  not  for 
a  sufficient  len^h  to  prevent  tbe  material  from  being  carried  into  the  pier  during 
storms,  so  that  it  will  oe  necessary  to  bolt  on  a  few  more  timbers  for  a  length  of  150 
feet  of  the  wall  to  effectually  check  it«  passage.  About  forty  cords  of  surplus  stone- 
ballast  were  taken  from  the  high  section  and  deposited  in  the  outer  cribs,  which  filled 
the  outer  pockets  up  to  within  2  feet  of  the  top  of  pier.  In  all  the  other  pockets  of 
these  cribs  the  stone  averages  2  feet  in  height  above  datum. 
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A  plat  of  the  soandiDgs  which  were  taken  at  this  harbor  on  the  26th  day  of  last 
month  shows  a  navigable  channel  of  11  feet  in  depth  for  the  whole  distance  between 
piers,  with  the  depths  of  water  reduced  to  mean  lake  level. 

The  dredging  machine,  which  belongs  to  the  city  of  Kenosha,  has  been  rebuilt 
during  the  past  winter,  and  I  believe  it  is  the  intention  of  the  city  authorities  to 
dredge  in  the  harbor  and  basin  to  a  considerable  extent.  As  soon  as  practicable, 
sheet-piling  will  be  driven,  in  accordance  with  yonr  instructions,  along  the  south  iiict 
of  a  section  of  the  south  pier  near  its  western  extremity,  covering  the  intersection 
of  the  shore-line  to  the  80uthward  of  the  channel,  in  compliance  with  the  request  of 
the  harbor  committee,  who  report  that  a  large  quantity  of  sand  passes  through  tht 
pier  at  that  point,  and  which  constantly  necessitat'CS  the  use  of  a  dredging  machine. 

An  estimate  of  th»*  cost  of  doing  this  work,  together  with  bolting  necessar}'  tim- 
bers on  the  north  wall  of  the  north  pier,  to  arrest  sand,  is  $1,266.98. 

Kenosha  is  situated  in  the  collection  district  of  Milwaukee,  Wis.  The  nearest  port 
of  entry  is  Milwaukee,  Wis. 

By  courtesy  of  A.  W.  Hall,  esq.,  collector  of  the  port  of  Milwaukee,  the  followinv 
information  is  given : 

The  amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal 
year  was  $192,272.53. 

The  arrivals  at  and  departures  of  vessels  from  Kenosha  during  the  past  fiscal  year 
were  as  follows : 

Ai-rivalB  and  departures. 


Anivala  of  steamers 

AnivalB  of  sail-vessels I 

Total 

Departures  of  steamers 

Departures  of  sail-  vessels 

Total 

Respectfully  submitted. 

W.  H.  Hkarding, 
Assistant  Engineer. 
Lieut.  Col.  D.  C.  Houston, 

Corps  of  Engineers,  U,  S.  A. 


Number. 

Tonnafe. 

25  1 
224 

T.gJI 

240 

a,8» 

1              25 
208 

7.8tt 

21,  T» 

233 

1 

SSIC* 

FF5. 

IMPROVEMENT  OF  WATJKEGAN  HARBOR,  ILLINOIS. 
CONDITION  OF  THE  WORK  JUNE  30,  1883. 

The  accompanying  report  of  Mr.  W.  H.  Hearding,  assistant  engineer, 
gives  the  condition  of  the  work  and  the  progress  during  the  last  fiscal 
year. 

The  accompanying  plan  shows  the  present  condition  of  the  work. 

PROPOSED  APPLICATION    OF    FUNDS    AVAILABLE    FOR   EXPENDITUBB 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

The  available  fands  will  be  exhausted  the  present  season  in  extending 
the  south  pier. 

PROPOSED    APPLICATION    OF    FUNDS    ASKED    FOR    THE    FISCAL  YEAR 
ENDING  JUNE  30,   1885. 

It  is  proposed  to  apply  these  funds  to  extending  the  piers  and  dredg- 
ing a  channel  from  the  lake  to  the  proposed  inner  harbor  basin  shown 
on  the  accompanying  plan. 

The  limited  appropriations  which  have  been  made  for  this  harbor  ren- 
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dered  it  necessary  to  change  the  original  plan  made  in  1879.  Prices 
have  also  advanced,  and  a  revised  estimate  is  submitted  for  complet- 
ing the  improvement  according  to  the  present  plan,  as  follows : 

Pier  extension  to  depth  of  12  feet 145,000 

Docking  sides  of  channel  on  Government  land 5,500 

Dredging 60,500 

111,000 

It  is  expected  that  the  property-owners  will  do  the  docking  outside 
of  tiie  land  conveyed  to  the  United  States. 

As  will  be  seen  from  the  plan,  the  work  on  the  harbor  has  not  ad- 
vanced sufficiently  to  be  of  any  value  to  commerce.  The  statistics  fur- 
nished by  the  harbor  committee  and  published  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1882,  page  2165,  refer  to  the  business  of  the 
place,  most  of  which,  in  the  matter  of  transportation,  is  done  by  rail. 

The  objects  sought  to  be  accomplished  by  the  construction  of  this  har- 
bor, and  the  desires  of  the  citizens  in  reference  to  it,  are  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1880,  pages  1940  to  1947, 
which  contain  ttie  report  of  the  survey  on  which  the  project  was  based. 

The  nearest  collection  district  is  Chicago,  III.  The  nearest  port  of  entry  is  Chi- 
cago, 111. 

Amount  of  revenue  coUected  at  the  nearest  port  of  entry  during  the  last  fiscal  year 
was  $4,169,112.52. 

Money  statement. 

July  1,  1882,  amount  available $12,990  53 

Amount  appropriated  by  act  passed  August  2,  1882 20, 000  00 

32,990  53 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1882 24,312  32 

July  1,  1883,  amount  available 8,678  21 

Amount  (estimated)  required  for  completion  of  existing  project Ill,  000  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1885 .    75, 000  00 


report  of  mr.  w.  h.  hrardinq,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukee,  June  30,  1883. 

Sir:  The  following  report  upon  the  work  done  at  Waukegan  Harbor,  Illinois,  dur- 
ing the  past  fiscal  year  is  respectfully  submitted : 

At  the  date  of  report  of  June  30,  1882,  the  construction  of  the  east  arm  or  main 
breakwater  was  in  progress  under  the  contract  of  Messrs.  Knapp  &  Gillen  of  date 
June  27,  1881.  The  extension  of  this  arm,  200.83  feet  in  length  by  14  feet  in  width, 
was  finished  by  them  in  accordance  with  the  terms  of  extension  of  contract,  making 
the  whole  length  of  this  arm  380.83  feet,  and  a  riprap  of  large  stone  was  placed 
alongside  the  east  face  of  the  breakwater  for  its  whole  length. 

By  act  of  Congress,  August  2,  1882,  the  sum  of  $20,000  was  appropriated  for  the 
improvement  of  this  harbor,  and  work  was  commenced  upon  the  south  pier  by  hired 
labor  and  purchase  of  materials  in  the  open  market,  under  the  immediate  charge  of 
Mr.  Samuel  Whitney,  United  States  inspector,  commencing  at  a  point  900  feet  to 
the  southward  of  the  commencement  of  the  north  pier,  and  at  a  distance  of  30  feet 
westward  of  the  shore-line.  The  work  accomplished  up  to  December  16, 1882,  was  as 
follows : 

The  first  section  of  100  feet  in  length  running  eastward  into  Lake  Michigan  is  com- 
prised of  a  single  row  of  square  pine  piles  of  dimensions  12  by  12  inches  by  18  feet, 
with  the  exception  of  the  outer  24  piles,  which  are  22  feet  in  length  by  12  by  12  inches. 
The  next  outer  section  of  100  feet  in  length  is  constructed  of  round  oak  piles,  each  30 
feet  in  length,  driven  on  alignment  at  distances  of  3  feet  from  center  to  center  of 
piles,  and  sheeted  with  two  rows  of  planks,  of  dimensions  3  by  12  inches  by  22  feet, 
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driven  close  and  breaking  joints  with  each  other  and  spiked  to  the  wales  which  in- 
close and  secure  the  round  piles.  The  next  outer  section  of  109  feet  in  length  is  built 
with  round  oak  piles  of  30  feet  each  in  length,  driven  on  alignment  at  distances  of  3 
feet  from  center  to  center,  inclosed  between  and  secured  with  binders,  and  on  the 
south  side  of  this  row  8  by  12  inches  by  26  feet  nine  piles  are  driven  in  close  contact 
and  bolted  to  the  binder  on  the  south  side  of  the  main  row,  and  reinforced  with  a 
binder  of  3  by  12  inches  pine  timber.  Thirty-four  and  six-tenths  feet  of  the  next  sec- 
tion was  completed  and  filled  with  stone  ballast,  making  a  total  length  of  343.6  feet 
•of  the  south  pier  built  in  1882.  A  riprap  of  large  stone  was  placed  alongside  the  nortii 
face  of  this  pier,  covering  a  distance  of  90  feet  at  its  outer  end,  and  also  alongside  the 
south  face  of  the  pier  for  a  distance  of  SO  feet.  Tbe  outer  section,  of  which  the  34.6 
feet  is  the  commencement,  is  comprised  of  two  parallel  rows  of  oak  piles  driven  in 
•close  contact,  at  a  distance  of  14  feet  from  center  to  center  of  rows,  the  north  row 
being  a  continuation  of  the  alignment  of  the  preceding  sections.  Those  rows  are  se- 
cured and  bonnd  in  place  by  means  of  wales,  binders,  screw-bolts,  and  tie-rods. 
On  the  south  side  of  the  north  row  a  double  sheeting  of  3  by  12  inches  by  ^  feet 
planks  are  driven  and  secured,  as  in  the  second  100-foot  section.  In  the  continuation 
of  this  pier  cross  rows  of  round  oak  piles  will  be  driven  and  secured  with  binders  at  dis- 
tances of  32  feet  from  each  other.  The  work  of  pile-driving  was  resumed  on  the  7th 
instant,  and  the  south  pier  has  been  extended  47  feet  eastward  and  completed,  with 
the  exception  of  filling  this  extension  with  stone  ballast.  It  is  expected  that  seven 
sections  of  32  feet  eacn  in  length  or  224  feet  of  pier  will  be  built  this  season,  which 
will  make  the  south  pier  567  feet  in  length.  The  water-Jet  has  been  used  as  an  aux- 
iliary to  the  pile-driver  in  all  the  work  at  this  harbor. 

On  the  6th  instant  I  made  a  resurvey  of  the  harbor  and  vicinity,  the  plot  of  which 
shows  the  changes  which  have  been  effected  upon  the  shore-line  and  lake  bed  since 
operations  were  commenced  for  harbor  improvement. 

A  large  accretion  of  sand  has  formed  to  the  northward  of  the  harbor  basin,  which 
extends  out  to  a  distance  of  225  feet  from  the  point  of  commencement  of  tlie  north 
Arm,  and  on  the  south  or  inner  side  of  this  arm  it  reaches  to  the  northeast  comer  of 
the  basin.  The  erosion  of  the  beach  to  the  southward  of  the  south  pier  is  quite  marked, 
and  it  is  probable  that  the  erosive  action  will  be  increased  as  the  piers  are  extended. 
A  bar  has  formed  at  a  distance  of  100  feet  to  the  eastward  of  the  east  arm,  which  has 
undoubtedly  assisted  in  protecting  the  work  during  the  very  heavy  storms  which  have 
occurred  since  its  construction.  The  riprap  of  stone  which  protects  this  work  has  not 
changed  perceptibly  since  its  first  settlement. 

The  efficient  services  of  Mr.  Samuel  Whitney,  United  States  inspector,  in  the  con- 
duct of  this  work  are  deserving  of  notice,  and  I  trust  this  brief  allusion  to  them  may 
not  be  out  of  place  in  this  report. 

The  number  of  vessels  which  arrived  and  discharged  cargoes  at  the  bridge  pier  dur- 
ing the  year  was  thirty-eight.  The  number  of  departures  was  thirty-eight.  A  laige 
number  of  tow-boats  and  excursion  steamers  have  made  landings  at  the  bridge  pier,  of 
which  no  record  has  been  kept.  The  receipts  and  shipments  of  merchandise  and 
products  are  chiefly  conducted  by  railroad. 

The  nearest  port  of  entry  is  Chicago,  111.  The  nearest  collection  district  is  Chicago, 
HI. 

The  amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscal 
year  (customs),  is  reported  by  the  Hon.  Jesse  Spalding,  collector,  to  have  been 
$4,169,112.52. 

I  have  the  honor  to  subscribe  myself,  very  respectfully,  your  obedient  servaut, 

W.   H.  HSARDINQ. 

Lieut.  Col.  D.  C.  Houston, 

Ccrpa  of  Engineers,  U,  8,  A. 


FF6. 

IMPROVEMENT  OF  THE  FOX  AND  WISCONSIN  RIVERS. 
CONDITION  OP  THE  WORK  JUNB  30,  1883. 

The  condition  of  the  work  is  the  same  as  stated  in  my  last  annual  re- 
port, with  the  additional  work  done  during  the  year,  detailed  accounts 
of  which  will  be  found  in  the  accompanying  reports  of  Gapt.  F.  A. 
Hinman,  Oorps  of  Engineers,  G.  A.  Fuller  ,  assistant  engineer,  and  J. 
W.  Allen,  jr.,  overseer. 
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The  folloTiring  is  a  Bammary  of  the  principal  work  done  during  the 
year  ending  June  30, 1883 : 

FOX  BIYSB. 

Lower  Fox. — ^Constructing  a  retaining  wall  for  canal  bank  above  Kan- 
kauna  first  lock;  laying  copingon  walls  of  said  lock;  quarrying,  dressing, 
and  transporting  stone  for  new  locks:  commencing  construction  of  new 
first  lock  at  Appleton ;  commencing  alteration  of  dams  at  Menasha  and 
Appleton  required  by  the  river  and  harbor  act  of  Augast  2,  1882; 
constructing  a  new  hull  for  Dredge  Ko.  1 ;  making  necessary  repairs 
to  locks,  dams,  and  canal  banks. 

The  work  of  altering  the  Menasha  Dam  was  suspended  on  account  ol 
an  order  of  the  circuit  court  of  Winnebago  Goun^,  Wisconsin,  on  the 
application  of  private  parties,  claiming  that  their  property  would  be 
injured.  The  suit  was  transferred  to  the  United  States  circuit  court  for 
title  eastern  district  of  Wisconsin,  where  it  is  now  pending. 

Upper  Fox, — The  work  of  deepening  and  widening  the  channel  by 
dredging  was  continued ;  124,208  cubic  yards  were  excavated  and  re 
moved  from  the  channel,  and  necessary  repairs  made  to  locks,  dams, 
canal  banks,  &c. 

WISCONSIN  BIYEB. 

Nine  thousand  three  hundred  and  twenty  linear  feet  of  wing-dams 
were  constructed  during  the  year,  reducing  the  width  of  the  low-water 
channel  to  300  feet  for  a  distance  of  nearly  10  miles  below  Portage. 
The  accompanying  report  of  Gapt.  F.  A.  Hinman,  Oorps  of  Engineers, 
gives  the  results  of  this  work  in  detail. 

PBOPOSEB  APPLICATION    OP    FUNDS  AVAILABLE    FOB  BXPENDITXJBE 
DUKINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

FOX  BIYEB. 

Alterations  in  dams  at  Menasha  and  Appleton;  construction  of  Ap- 
pleton first  lock ;  repairs  of  locks,  dams,  and  canal  banks ;  mainte- 
nance of  works,  operating  locks,  care  of  property,  &c. 

PBOPOSED  APPLICATION    OP   FUNDS   ASKED   FOB    THE  FISCAL  YEAB 
ENDING  JUNE  30,  1886. 

The  whole  subject  of  the  improvement  of  the  Fox  and  Wisconsin 
rivers  has  been  referred  to  the  Board  of  Eogineers  for  Fortifications 
and  Eiver  and  Harbor  Improvements,  and  it  is  expected  that  the  Board 
will  make  a  report  in  time  for  the  next  session  of  Congress.  Future 
work  on  the  improvement  will,  it  is  presumed,  depend  on  the  report  ot 
the  Board. 

The  estimate  now  submitted  is  for  the  continuation  of  the  work  on  the 
plan  heretofore  pursued. 

There  can  be  profitably  expended  during  the  year  ending  June  30. 
1885,  the  sum  of  $500,000  in  carrying  out  the  project. 

The  plan  adopted  for  this  work  is,  for  the  Fox  River  slack  water  navi- 
gation by  dams  and  locks,  and  for  the  Wisconsin,  the  improvement  of 
the  natural  channel  of  the  river  by  means  of  wing-dams  and  dikes,  so 
5455— E  83 108 
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as  to  redaoe  the  width  of  the  river,  where  necessary  at  low  water,  and 
by  thus  confining  the  current,  secure  an  increase  of  depth  by  the  sconr- 
ing  action  of  the  current. 

Original  estimated  cost  of  work  a«  now  being  carried  on $3, 745, 663  00 

Amount  appropriated  since  adoption  of  present  project 1,  G20, 000  00 

Amount  expended  since  adoption  of  present  project,  i.  e.,  since  Joly  1, 

1875 1,407,737  36 

Amount  exclusive  of  former  appropriations  required  for  entire  and  per- 
manent completion  of  work  2,125,663  00 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
Milwaukee,  Wis. 

The  amount  of  rcTenne  collected  at  the  nearest  port  of  entry  during  the  last  fiscal 
year  was  $192,272.53. 

The  object  of  this  improvement  is  to  establish  a  water  route  between 
Upper  Mississippi  and  the  lakes  by  which  transportation  will  be  cheap- 
ened. 

The  arguments  on  this  subject  are  fully  given  in  the  report  of  Maj. 
G.  K.  Warren,  Corps  of  Engineers.  Beport  of  Chief  of  Engineers  for 
1868,  page  357,  and  in  the  report  or  the  Select  Committee  on  Transpor- 
tation Boutes  to  the  Seaboard,  United  States  Senate,  1874. 

The  amount  of  tolls  collected  during  the  year  ending  June  30,  1883, 
is  $625,  required  to  be  reported  annually  by  act  of  Congress  approved 
July  7. 1870.  The  river  and  harbor  act  of  August  2, 1882,  discontinued 
the  collection  of  tolls. 

The  following  papers  accompany  this  report: 

No.  1.  Report  of  Capt.  F.  A.  Hinman,  Corps  of  Engineers,  on  Wisconoin  SiTor, 
dated  Deoember  13,  1882. 

No.  2.  Annual  report  of  Mr.  J.  W.  Allen,  Jr.,  oyerseer  on  Fox  Biyer,  Portage  to 
Oshkosh,  dated  Jnly  6,  1883. 

No.  3.  Annual  report  of  Mr.  G.  A.  Fuller,  assistant  engineer  on  Fox  Biver,  Lake 
Winnebago  to  Green  Bay,  dated  July  6, 1883. 

Manejf  statement 

July  1, 1882,  amount  available $47,354  10 

Tolls  reoeiyed  and  deposited  to  credit  of  appropriation 685  00 

Fuel  sold  to  officers  and  deposited  to  credit  of  appropriation 178  75 

Amount  appropriated  by  act  passed  August  2,  1882 200,000  00 

248, 157  85 
Jnly  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 113,390  78 

July  1,  1883, amount  available 134,767  07 

Amount  ^estimated)  reanired  for  completion  of  existing  project 2, 125, 663  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1885.    500, 000  00 


WISCONSIN    BIVEB. 
report  of  captain  f.  a.  hinman,  corps  of  engineers. 

United  States  Engineer  Office, 

Milwaukee,  WU.,  Deomher  13,  1882. 
Sir  :  In  accordance  with  your  instructions  of  October  31,  last,  I  have  the  honor  to 
submit  the  following  report  of  operations  on  the  Wisconsin  Biver  improvement  since 
June  30,  last.  The  operations  of  this  season  previous  to  that  date  were  embodied  in 
my  report  to  you,  dated  July  3,  last,  for  the  fiscal  vear  ending  June  30,  1882.  The 
plan  of  improvement  then  pursued  has  been  adhered  to  since. 
Work  on  the  repairs  and  construction  of  dams  (that  is,  sinking  brush  mats)  was 
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remmed  Jaly  17  (rery  late  in  the  season),  and  was  oou  tinned  on  til  the  close  of  the 
aeason,  November  10,  a  period  of  three  months  and  25  days.  The  season  thronghoat 
was  yery  fine  for  work. 

There  was  a  fine  channel  at  all  stages  of  the  river  in  the  improved  section.  Plenty 
of  laborers  were  obtained  at  fair  rates,  and  also  a  sufficiency  of  material.  No  stone 
or  brush  mats  were  on  hand  on  the  close  of  operations,  all  being  in  the  work.  A  large 
amount  of  work  was  done  and  good  results  obtained. 

It  is  thought  that  the  improvement  of  the  river  is  now  completed  f^om  Dam  No.  1, 
1878  (iust  above  Portage  City  Lock),  to  Allen's  Landing,  a  distance  of  9.2  miles. 
From  Portase  City  Bridge  (a  fixed  one)  to  Allen's  Landing  the  distance  is  9.7  miles. 
The  channel  is  quite  good  from  Dam  No.  1,  1878,  up  to  the  bridge,  although  not  con- 
tracted as  below.  Tne  balance  of  the  first  12  miles  of  the  river  below  Portage  (23 
miles  from  Allen's  Landing  to  Wild  Cat  Bluff)  will  notreauire  very  much  more  work 
to  complete  it.  It  has  eleven  dams  in  it  of  an  aggregate  length  of  5,355  linear  feet. 
Probably  10  short  dams  would  complete  it.  Above  Allen's  Landing  there  are  one 
hundred  and  nine  dams  of  an  aggregate  length  of  60,022  linear  feet,  and  six  bank  pro- 
tections of  an  aggregate  length  of  5,938  linear  feet,  all  of  which  were  in  good  condi- 
tion on  the  close  of  operations.  Sixty-seven  of  these  dams  were  repaired  this  season, 
some  more  than  others  of  course ;  the  repairs  of  quite  a  number  consisted  only  of 
strengthening  the  shore  protections  by  covering  them  all  over  with  stone,  as  the  brush 
part  of  them  was  not  durable  enough  where  oat  of  water.  Portions  of  three  bank 
protections  were  likewise  repaired. 

Although  the  repairs  of  each  dam  have  not  been  very  large,  with  few  exceptions, 
the  repairs  of  the  aams  in  the  aggregate  have  been  quite  extensive. 

The  closing  dams  across  Sloughs  No.  1. 1873 ;  No.  1,  1875 :  No.  9,  1873 ;  No.  2, 1874 ; 
No.  1,  1871 ;  and  No.  2,  1871,  were  raised  and  strengthened  so  that  but  little  water 
can  go  over  them  at  ordinary  stages,  thus  confining  the  water  to  one  channel  as  much 
aepossible. 

Every  wing-dam  above  Allen's  Landing  has  a  spur  (submerged  of  course)  and  a 
slant.  In  repairing  work  advantage  was  taken  of  high  stages  to  go  back  and  repair 
portions  of  dams  that  were  inaccessible  to  loaded  scows  at  low- water.  Ten  dams  were 
built  of  an  aggregate  length  of  5,815  linear  feet,  and  nine  were  extended  3,505  linear 
feet,  making  a  total  length  of  new  work  of  9,320  linear  feet.  The  amount  of  work 
done  on  each  dam  or  bank  protection  cannot  be  shown  by  time  very  well,  but  can  best 
be  seen  by  a  table  giving  uie  approximate  amounts  of  material  used  in  each  work  as 
follows : 

XAst  ofdam$  and  hank  proteotUnu  repaired  in  1882,  and  the  approximate  amount  qf  materials 

in  each, 

(The  d«m«  marked  with  an  *  were  also  extended.    The  materials  need  In  the  repairs  and  extensions 
of  these  are  g;iven  in  the  table  of  dams  extended.  1 


Dam. 


*Old  jetty. 
Na  1,1871.. 
No.2,l«71  .. 
No.  8, 1871.. 
No.  4, 1871.. 
No.  5. 1871  ... 
*No.«,1871  .. 
No.  7, 1871  .. 
*No.  9, 1871  . 
•No.  11, 1871 
No.  12, 1871. 
No.  8, 1872  .. 
•No.  8. 1872. 
Wo.  1,1878... 
•No.  8. 1878. 
1^0.4,1873  ... 
No. 6, 1873  .., 
No.  7. 1878  .. 
Na8.1878... 
lfo.8,1878  .. 
Na  10, 1878  . 
No.  18, 1878  . 
Na  14, 1878. 
Na  1,1874... 
Ifa2,1874.. 
i;ra8,1874  .. 


Stone. 


Chrdt. 

20 
88 

8 
21 

2.6 


11 


22 
42 


17 


1 

7 
10 

8 
80 
87.5 

8 

0 
12 
44 

8 


Brash. 


CordM. 

67 
262.26 
14.50 


10 
44* 


75.60 
203.75 


85.50 


4.76 
28.75 
42.25 
18.50 
108.50 
110.76 
9.50 
14.25 
28 
126 
16 


Dsm. 


No.  4. 1874  . . 
Na  1. 1876  . . 
Na  2, 1875  . . 
Na4,1875.. 
Na6,1875.. 
Na  6. 1876  . . 
Na  9. 1875  . . 
Na  IP,  1875  . 
Na  11. 1875  . 
Na  12, 1875  . 
Na  15. 1875  . 
Na  1,1878.. 
Na  1,1879.. 
Na2,1880  .. 
Na8,1880.. 
Na4,1880.. 
Na7.1880.. 
Na8,1880.. 
Na  10, 1880  . 
Na  11, 1880  . 
Na  12, 1880  . 
Na  18, 1880  . 
No.  15, 1880  . 
No.  16, 1880  . 
Na  17, 1880  . 


Stona 


Chrd». 

33 

18 
10 
11 
20 

8 
12 
20 

4 
67.5 

1.5 
11 
19 
11 
18 

1 

8 

4 

4 

3.5 

5.5 
11 
27 

7 

1 


Brush. 


Oordt, 


108.25 
68 


81.50 
(».75 
10.50 
50.60 
64.75 
19.26 
204. 
10.75 
26 

53.15 
11 
49 


42.75 

3 

8.75 
14.50 
10.25 
85 

92.75 
17.25 

4.50 


Dam. 


Na  20, 1880.. 
Na  26, 1880.. 
Na  27, 1880  .. 
Na  28, 1880.. 
No.  29. 1880  . . 
Na  30, 1880.. 
Nasi,  1880  .. 
Na8.188l... 
Na5,1881  ... 
Na6,1881  ... 
Na  10, 1881  .. 
Nail,  1881  .. 
Na  12, 1881  .. 
Na  13, 1881.. 
Na  16, 1881  .. 
Na  17, 1881  .. 

BANK  PBOTBO 
TICK. 

No.  2, 1878  . 
Na  1, 1875  . 
Na2,1876. 


Total. 


Stone. 


Cord$, 

4 

8 
21 

4 

47 
10 
13 

1 

1 

2 

5 

1 
12 

4 

8 

8 


2 

8 
10 


878.0 


Brush. 


Chrdi. 

17.76 

7.75 

62.50 


174.25 
80 
86 

2 

2.60 
10.75 
212.25 

2.50 
40.25 
19.25 


6.75 


8.5 


2,742.50 
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Li$i  of  dams  htUli  and  extended  in  1882. 


r— 

DAint  built. 

JHnu  extended. 

Dam. 

Length. 

Approximato 
mkteriiO*. 

Dam. 

Length  of 

Approximate 
nSitariala. 

Stono. 

Brush: 

Stona 

Breab. 

Na  1  1882 

Lin.  /Mt 
446 
676 
6M 
420 
1,079 
586 
789 
492 
879 
403 

Oordi. 

60 

73 

74 

115 

181 

84 

118 

86 

36 

85 

Oordi. 
204.75 
282.50 
824.75 
871 

544.50 
834.25 
466.25 
117.25 
131 
885.25 

CMd  jetty 

Lin.  /Mt 
300 
208 
570 
276 
926 
286 
863 
812 
264 

Oordi. 
63.5 
85.6 
114 
47 

79.76 
8 
•8 
43 
29 

OordM, 

2ae.7» 

Na  2,1882 

Na  8,1882 

Na  4,1882 

Na  6,1882 

Na   6,1882 

Na  7,1882 

Na  8,1882 

Na  9,1882 

Nal0,1882 

Na  6.1871 

Na  9,1871 

Nail,  1871 

Na  5,1872 

Na  3,1873 

Na  14, 1875 

Nal8,1880 

Na  18, 1881 

127.75 
431.90 
20L2S 
601. 7S 

4 
848. 7S 
216L5» 
li&5» 

Total 

Total 

5^816 

796 

8,  111.  50 

8,606 

607.76 

2,268.7s 

Table  ehinoing  dnratiane  of  different  etagee  of  water  in  the  Wteoonein  Eiver  at  Portage  abov^ 
or  below  General  O.  K,  Warren^e  Mero,  Zfeet  above  miter^llffor  the  year  1882. 

[The  fignres  lepreeent  days  except  when  otherwise  specified.] 


► 

1 

i 

So 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1^ 

iH 

e9 

eo 

^ 

lO 

» 

t* 

.n 

Ifonth. 

•  "g 

s 

s 

s 

5 

s 

o 

s 

g 

.S 

■■ 

e 

iH 

Oi 

CO 

^ 

iO 

« 

a 

g 

^  ^ 

^ 

^ 

5 

5 

5 

5 

a 

1 

S 

1 

1 

P 

1 

1 

1 

1 

1 

1 

JWt 

Feet 

-^Ar^h 

6 

26 

81 
80 

It  will  be  noticed  that  low 

April 

8 

12 

4 

< 

0+6.1 

water  exists  for  only  a  few 

Miy 

10 
21 
21 

16 
2 

5 

81 
30 
31 
81 
30 

days  in  the  yesr.    During  the 
past  three  years  it  haa  been 
below  Warren's  sero  at  Port- 

Jnne. ;i^  .... 

7 
10 
15 

8 

July 

Angast 

16 

19 

age  but  fourteen  days. 

September 

October 

8 

6 

1 

4 

5 

9 

4 

2 

81 

0-0.3 

November...... 

12 

11 

4 

8 

30 

1 

1 

Totals  ... 

9 

86 

49 

95 

46 

26 

9  1    fi 

275 

1 

Sonndings  were  made,  in  the  manner  heretofore  explained,  in  the  deepest  part  of 
the  channel  of  the  improved  section  on  five  different  occasions.  Reliance  was  neces- 
sarily placed  on  the  Jadgment  of  the  pilot  to  select  the  deepest  channel  while  the 
steamboat  from  which  the  sonndings  were  made  was  moving  np-stream.  The  sonnd- 
ings were  located  on  lines  comparatively  short,  run  between  points  well  defined  on 
the  map. 

The  high-water  channel  lines  do  not  always  coincide  with  those  at  low  water,  as 
the  river  mns  straighter dorine  high  water  than  at  low  water;  nor  do  the  lines  alwaya 
coincide  at  low  water,  as  a  pilot  cannot  ran  the  same  course  twice  with  exactness. 
Small,  shifting  sand  oars  change  the  channel  some,  as  the  tendency  is  to  draw  the 
sand  from  a  bar  on  the  right  (or  left)  to  the  deep  water  below,  on  the  left  (or  right)^ 
thns  reversing  the  longitudinal  channel  curves  from  time  to  time,  the  ^neral  mreo- 
tions  of  the  deep-water  channel,  however,  remaining  about  the  same  m  most  cases. 
Bars  necessarily  move  more  rapidly  and  onange  quioKer  where  the  dams  are  than  in 
the  natural  river.  Progress  maps  with  these  soundings  plotted  thereon  have  already 
been  submitted  to  you ;  they  are  explanatory  of  themselves. 
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The  above  table  shows  the  soundings  were  made  at  high  and  low  stages.  Tli*t  oC 
September  82  was  but  0.45  foot  above  the  lowest  on  record  at  Portage  (0.06  foot  in 
1877)  0.05  above  the  lowest  for  1881,  and  0.15  below  the  lowest  for  1880,  and  yet  no 
sounding  was  obtained  less  than  4  feet  in  a  oontinnous  distance  of  7.9  milea.  No 
sounding  on  any  of  the  lines  was  less  than  that. 

On  November  6  two  lines  of  soundings  were  made  the  width  of  the  boat  ap«rt|  3S 
feet.  They  were  made  simultaneously  on  each  side  of  the  boat.  They  were  takoi 
during  the  onlv  big  rise  of  the  working  season,  which  did  not  go  down  in  time  to  get 
another  set  of  low-water  soundings  before  tne  close  of  operations.  The  work  was 
in  fine  shape  for  this  rise  to  clear  out  the  channel,  which  it  probably  will  do.  On 
September  22  the  water  was  0.55  foot  lower  on  the  Portage  sauge  than  on  August  28; 
while  on  the  Dekorra  gauge,  on  the  same  dates,  there  was  out  a  trifling  difference. 

The  bench  established  at  Dekorra  in  the  spring  of  1880  is  on  the  ro^y  bluff  near 
the  mouth  of  Sockv  Run.  It  is  marked  X— III— II— II,  and  is  the  dash  between  X 
and  III.  It  is  2.565  feet  higher  than  the  top  of  the  upper  miter  sill  of  the  Portage  Ci^ 
Lock,  the  bench  at  Portage  City.  The  Ecro  of  the  Dekorra  gauge  is  12.322  feet  below 
the  Dekorra  bench.  Warren's  gauge  at  Portage  is  3  feet  above  the  top  of  the  upper 
miter  sill  of  Portage  City  Lock,  and  0.2  foot  below  the  zero  of  the  present  gauge  at 
Portage  City  Lock. 

The  following  is  submitted  with  reference  to  gaugings.  The  places  ohoeen  were 
sood  ones ;  the  river  flowed  through  them  straight ;  was  free  from  eddies,  and  about 
300  feet  in  width.  The  old  place  above  the  canal  had  so  changed  that  it  could  not  be 
used  for  gauging : 

Table  ofgantgimge  of  the  Wisoontin  Ewmr. 
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The  value  of  0.1  on  each  gauge  at  low  water  was  found  bv  taking  a  mean  of  the 
values  of  0.1  foot  as  determined  by  subtracting  each  discharge  from  the  maximum  dis- 
charge, and  dividing  by  the  difference  between  the  corresponding  gauge  readings. 

In  my  last  annual  report  I  stated  that  the  volume  of  the  discharge  at  Portage  had 
become  fixed  when  the  stage  of  water  was  zero  on  Warren's  gauge.  This  statement 
is  now  farther  confirmed  as  the  difference  between  the  mean  discharge  reduced  to 
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Warren's  zero  for  1881,  and  that  for  1882  is  only  81  cubic  feet,  which  corresponds  to  a 
chanffe  of  bnt  one-tenth  of  a  foot  in  the  water  plane,  virtaally  no  change,  as  there 
may  naye  been  errors  of  observation. 

The  water  plane  has  raised  at  Dekorra  0.28  foot  since  1881  (I.e.)  3@^—33^9-rl63, 
which  aerees  with  Baamgarten's  experience  on  the  Garonne.  The  most  of  this  sea- 
son's wou  has  been  in  the  vicinity  of  Dekorra.  Three  snags  and  three  leaning  trees 
were  removed  from  the  channel.  There  are  a  few  snags  that  are  somewhat  in  the 
way  at  low  water,  which  should  be  removed  by  a  clam-shell  dredge  if  they  do  not 
disappear  in  due  time,  also  the  part  of  Dam  No.  11,  1871,  that  is  in  tne  middle  of  the 
channel. 

SUXltfARY  STATSMBNT  OF  WORK  DONE  SINCE  JUNE  30,   If^. 

Built  10  dams,  5,815  linear  feet I  o  «>n  i<n««ii>  f«At 

Extended  9  dLns,  3,505  linear  feet.  T' 

Repaired  67  dams. 

Repaired  3  bank  protections. 

Pulled  3  snags,  felled  3  leaning  trees,  &c. 

Very  respectfully,  yours, 

P.  A.  HlNMAX, 

Captain  of  JSngineen, 
Lieut.  Col.  D.  C.  Houston, 

Corp$  of  Engineeri,  U,8,  A. 


FOX   RlVEK. 

REPORT  OF  MR.  J.  W.  AIXSN,  JR.,  OVERSEER. 

Applbton,  Wis.,  Jul^  6, 1883. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  upon  the 
ixxiprovement  of  the  upper  Fox  Biver  for  the  year  ending  Jane  30,  1883. 

Navigation  was  continued  without  interruption  the  entire  length  of  the  river, 
until  closed  by  ice  November  30.  The  river  was  fr«e  frt>m  ice  April  15  and  the  looks 
-were  opened  on  that  date ;  there  has  been  no  interruption  to  navigation  since  then. 

There  has  been  a  channel  of  not  less  than  4  feet  of  water  on  the  Upper  Fox  since 
navigation  opened  this  spring,  the  water  in  the  river  having  been  at  a  food  stage. 
At  orainary  low  water  there  would  be  a  3-foot  channel  between  Portage  and  Oshkosh. 

Sepairs  were  made  to  the  several  locks  and  dams  as  required. 

Dredging  was  done  on  the  bars  which  offered  the  ^eatest  obstruction  to  naviga- 
tion, to  maintain  as  good  a  channel  over  the  whole  section  as  was  practicable. 

In  the  White  Biver  level  dredging  was  resumed  at  the  point  wnere  work  stopped 
in  the  fall  of  1881,  and  was  continued  until  the  dredges  were  laid  up.  This  work  nas 
for  its  object  permanently  lowering  the  bed  of  the  nver. 

Extensive  repairs  were  made  to  dredges  Nos.  3, 4, 5,  and  7  during  the  winter. 

There  has  been  no  work  done  since  the  opening  of  navigation,  the  lock  tenders 
at  the  several  locks  being  the  only  men  employed. 

The  following  is  a  statement  in  detail  of  the  work  done : 

I.— PORTAOB  CITT  LOCK  AND  CANAL. 

There  were  no  repairs  needed  during  the  year.  Several  small  bars  were  removed 
£rom  the  canal. 

lI.~FORT  WINNEBAOO  LOCK  (OLD). 

The  hangings  of  one  of  the  lower  gates  was  changed,  a  diamond  block  and  continu- 
ous suspension  rods  being  pot  on. 

III.—OOYERNOR  BEND  LOCK  AND  DAM  (OLD). 

This  is  an  old  crib  lock  and  is  in  verv  bad  condition.  Purchase  blocks  were  put  on 
the  upper  gates  to  enable  the  lock-tender  to  operate  the  lock  against  the  head  caused 
by  leaxage  through  the  walls.    The  dam  is  in  good  condition. 

IV.— MONTELLO  LOOK  AND  DAM  (OLD). 

The  look  and  dam  at  this  place  are  both  old  crib  structures.    Slight  repairs  were 
made  to  the  planking  of  the  lock.    A  leak  around  the  south  abutment  of  the  dam  t 
stopped  with  shingle  sawdust,  brush,  and  stone. 
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v.— GRAND  SIVXR  LOCK  AND  I>AX  (NEW). 

This  is  a  new  stone  lock,  as  are  also  the  four  others  below  here,  and  is  in  good  eon- 
dition.  The  temporary  brash  dam  at  this  has  settled  so  as  to  be  much  lower  than 
it  is  intended  to  haye  the  permanent  dam  when  bailt,  but  it  was  not  raised,  as  b<Mte 
experienced  no  difflonlty  in  this  leyel. 

yi.— PBINCSTON  LOCK  AND  DAM  (NXW). 

The  lock-tender's  honse  here  was  damaged  by  lightning  so  that  it  was  neoessaxy  to 
rebuild  one  of  the  chimneys  and  a  portion  of  the  roof. 

The  dam  here,  like  those  at  Grand  Riirer,  White  River,  and  Berlin  is  a  temporary 
one,  built  of  brush  mats  and  stone  ballast.  It  was  found  to  have  settled  oonsiderftbly 
at  the  north  end.  Additional  brush  and  stone  were  put  on  to  bring  it  to  its  original 
height. 

VIL— WHITE  RIVER  LOCK  AND  DAM  (NEW). 

Repairs  were  made  to  the  north  end  of  this  dam  similar  to  those  made  at  Prinoeton. 
Embankments  were  thrown  up  on  each  side  of  the  lock  to  preyent  the  river  at  a  high 
stage  from  oveiflowing  the  filling  back  of  the  lock  walls. 

TUI.— BERLIN  LOCK  AND  DAM  (NEW). 

A  break  in  the  canal  bank  here  was  filled  by  stopping  the  flow  of  water  with  bmah 
aud  stone,  and  covering  this  with  earth.  Four  thousand  eight  hundred  and  twenty- 
three  cubic  yards  of  earth  were  i|ut  in  this  break  by  Dredge  No.  3.  The  river  banks 
above  the  dam  were  protected  with  brus|^  and  stone. 

IX.— EUREKA  LOCK  AND  DAM  (NEW). 

The  canal  banks  above  the  lock  were  protected  from  washing  by  covering  them 
with  gravel.  Repairs  were  made  to  the  lock-tender's  house  to  make  it  habitable 
during  the  winter, 

X.— DREDGING. 

Dredge  No.  2  was  fitted  out  and  transferred  to  the  Lower  Fox  River  September 
13,1882. 

Dredge  No.  3  worked  from  September  16  to  November  11, 18B2. 

Dredge  No.  7  was  st  work  at  the  beginning  of  the  year,  and  continued  dredging 
until  November  16, 1882. 

Dredges  Noe.  4.  5.  and  6  were  not  fitted  out,  as  the  late  date  at  which  they  would 
be  ready  for  work  aid  not  warrant  their  being  put  into  commission. 

Of  the  124,208  cubic  yards  of  material  excavated  and  permanently  removed  during 
the  season,  8(S,831  cubic  yards  were  excavated  by  dredge  No.  7,  4,890  cubic  yaids  of 
this  being  handled  twice,  and  37,377  cubic  yards  were  excavated  by  dredge  No.  3. 

Four  thousand  eight  hundred  and  twentv-three  cubic  yards  were  dredged  at 
Berlin  Lock  for  the  purpose  of  stopping  a  break  and  strengthening  the  canal  bank. 

Fifty-three  thousand  five  hunored  and  ninety-five  cubic  yarcu  were  dredged  in 
clearing  the  channel  between  Portage  and  Berlin.  This  work  was  done  on  twenty 
different  bars,  and  was  principally  at  points  where  no  dredging  had  been  done  for 
the  purpose  of  permanently  deepening  the  channel.  The  exceptionally  high  water 
in  the  fall  of  1881  caused  by  the  overflow  of  the  Wisconsin  River  into  the  Fox  River  was 
the  cause  of  a  much  greater  disturbance  of  the  river  bed  and  the  formation  of  more 
bars  than  would  have  taken  place  ordinarily.  In  this  connection  it  will  be  of  in- 
terest to  notice  that  the  State  of  Wisconsin,  assisted  by  the  United  States,  has  ooni- 
pleted  a  levee  at  Lewiston  to  prevent  this  overflow  of  the  Wisconsin  River,  and  it  la 
probable  that  the  same  causes  for  high  water  will  not  again  occur. 

Sixty-two  thousand  six  hundred  and  twenty-eight  cuoic  yuds  of  material,  chiefly 
hard  gravel  and  sand,  were  excavated  in  the  level  above  White  River  Lock  in 
permanently  deepening  the  channel.  Of  this  quantity  4,890  cubic  yards  were 
handled  twice. 

The  side-wheel  steamer  Portage  was  in  commission  at  the  beeinning  of  the  year, 
and  was  employed  until  November  16  in  towing  and  tending  dredges,  and  in  towin|^ 
material  for  repairing  dams  and  canal  banks.  The  boat  was  also  placed  at  the  dia- 
posal  of  the  commission  for  ascertaining  damages  to  lands  by  flowage,  and  was  em- 
ployed by  them  at  intervals  during  the  summer  in  viewing  the  lands. 

XI.— RKPAIRS  TO  BOATS  AND  DBSDOSS. 

Dredge  Ko,  3. — General  repairs  were  made  to  the  machinery  of  this  dredge.    New 
oak  blocks  and  braces  were  put  in  the  crane. 
Dredge  No,  4.— Wrought-iron  spokes  were  put  in  the  friction  gears ;  cast-iron  1 
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^vrere  put  in  the  derrick  frame ;  general  repairs  were  made  to  the  machinery.    The 
holl  was  8trei]|i^heDed  onder  the  friotiouB  and  derrick  by  troaaee. 

Dredge  No,  5. — ^A  new  orank-shalt was  pat  in«    The  caat-iron  friction,  V,  was  tamed 
off,  and  new  maple  frictions  pat  in.    General  repairs  were  made  to  machinery. 

Dredge  JSo,  7.— The  cast-iron  frictions  were  tamed  ofif  smooth,  and  new  maple  fric- 
tion blocks  pat  in.    Unsoond  timber  in  the  derrick  was  removed,  and  new  snbstitated 
in  its  place.    The  hall  was  strengthened  by  trassing  ander  the  frictions  and  derrick. 
The  steamer  Portage  was  hanled  oat  and  placed  on  blocking.    This  boat  has  done 
^ood  service,  and  shonld  have  a  new  hall. 

Very  respectfdlly,  yoar  obedient  servant, 

J.  W.  Allen,  Jr., 

Ovemeer, 
Liieat.  Col.  D.  C.  Houston, 

Corpe  of  Engineers ,  V,  8.  A. 


bxpobt  of  mk.  c.  a.  fc7lleb,  assistant  bngineer. 

United  States  Fox  River  Improvement, 

Engineer  Office,  Appleton,  Wie.,  July  6,  1883. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  im- 
provement of  the  Lower  Fox  Biver  for  the  fiscal  year  ending  Jane  30,  1883 : 

Operations  daring  the  year  were  confined  principally  to  constracting  a  retaining- 
wall  above  the  head  of  Kaakanna  First  Lock ;  to  laying  the  coping  on  walls  of  Kan- 
kanna  First  Lock;  to  dressing  stone  at  Kaukaana  for  Kankaona  first  and  Appleton 
First  Locks,  and  transporting  same  to  the  lock-sites ;  to  commencing  the  constrnction 
of  a  new  lock  at  Appleton  ;  to  commencing  the  alterations  in  the  Menasha  and  Apple- 
ton  dams,  reqairea  by  the  Secretary  of  War  on  recommendation  of  a  Board  of  Engi- 
neers ;  to  constructing  a  hull  and  upper  works  for  Dredge  No.  1,  and  to  making  nec- 
easary  repairs  to  locks,  dams,  and  canal  banks. 

Navigation  was  continued  without  interruption  until  closed  by  ice  on  November  30, 
1883.  It  was  resumed  on  the  29th  of  April,  1883,  except  through  the  five  Kaukauna 
locks,  and  throughout  the  line  on  the  removal  of  the  coffer-dam  at  Kaukaana  on  the 
16th  of  May.  Boats  drawing  5  feet  of  water  could  ran  from  Green  Bay  to  Menasha, 
and  4i  feet  thence  to  Lake  Winnebago  during  the  whole  season  of  navigation. 

The  foUowiog  outline  of  operations  at  ea^  point  on  the  Lower  Fox  River  is  re- 
spectfully submitted : 

1.— DE  PERB  dam  (new). 

No  work  was  done  on  this  dam  during  the  year.  A  backing  of  clay  and  gravel,  on 
•  layer  of  willow  mats,  is  required  to  complete  the  work. 

2.— DE  PBRE  LOCK  (OLI>). 

A  leak  through  the  left  head  wall  (crib  and  embankment)  was  stopped  by  driving 
sheet-piling  and  filling  with  clay.  One  hundred  and  fifby-one  cubic  yards  of  clay, 
three  loads  of  sawdust,  and  111  feet,  B.  M.,  of  hemlock  plank  were  purchased  ana 
expended  in  making  the  repairs. 

3. — ^UTTLE  KAUKAUNA  LOCK  (OU>). 

Two  old  wooden  capstans  were  replaced  by  iron  ones;  four  capstan  platforms  and 
one  diamond  block  repaired ;  three  new  snubbing-posts  were  put  in  and  two  old  ones 
reset. 

4.— LITTLE  KAUKAUNA  DAM  (NEW). 

A  leak  at  the  east  end  was  stopped  by  long  sawdust  filling  and  clay  puddling.  Two 
hundred  and  sixty-three  cubic  yards  of  heavy  stone  were  transported  from  Kaukauna 
quarry  and  placed  against  the  tower  side,  where  the  piles  had  been  moved  out  of  line 
by  high  water. 

5.— RAPID  CROCHE  LOCK  (OLD). 

Capstan  platforms  were  repaired,  two  new  arms  were  placed  in  one  of  the  tower 
gates,  and  the  toe-post  was  repaired. 

6.— RAPID  CROCHE  DAM  (NEW). 

No  further  cutting  of  river  bank  at  the  south  end  of  the  dam  has  taken  place.  It 
is  proposed  to  make  the  required  repairs  daring  the  coming  low- water  season. 
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7.— KAUKA.UNA  QUARRY. 

Work  was  reramed  at  this  point  Aagnst  92, 1889.  A  derriok  was  erected  on  the 
oanal  wharf  and  rigged.  The  quarry  pump  and  engine  were  set,  and  tools  and  plant 
hanled  to  the  aaarry ;  1,561  cnhic  jitia  of  stone  were  taken  ont  and  transported  te 
stone  yard,  ana  6,876  onbic  yards  of  clay,  bowlders,  and  hardpan  were  stripped  and 
remoTed.  Quarrying  was  suspended  December  2, 1882,  and  the  pump  remoTed^  the 
engine  laid  up,  and  tools  stored. 

8.— KAUKAUKA  FIFTH  LOCK  (0U>). 

One  lower  gate  was  repaired  and  a  new  diamond  block  placed. 

9.~KAUKAUKA  FOURTH  LOCK  (NBW). 

Three  thousand  eif^ht  hundred  and  fifty  superficial  feet  of  walls  were  repointed  Md 
the  wing-walls  repaired. 

10.~KAUKAUNA  THIRD  LOCK  (NBW). 

Two  thousand  seren  hundred  superficial  feet  of  walls  were  repointed. 

11.— KAUKAUNA  SECOND  LOCK  (OLD). 

The  chamber  walls  were  repaired,  a  new  spar,  turn-buckle,  and  goose-neck  were 
put  on  upper  gate,  and  the  upper  slope- wall  repaired. 

12.— KAUKAUKA  FIR8T  LOCK  (NBW). 

The  coping  of  the  walla,  except  in  the  south  recess,  was  laid ;  376.5  linear  feet  of 
19-inch  copmg,  five  rouna  comers,  two  hollow  quoins,  42  superficial  feet  of  slope- 
wall,  and  fl6  flnear  feet  of  slope-coping  for  steps  were  dressed  at  Kaukauna  quarry 
for  this  lock. 

A  retaining- wall  was  built,  extending  140  feet  up  the  canal  bank,  from  the  head  of 
the  lock;  441  cubic  yards  of  cement  masonry  were  laid,  804  cubic  yards  of  day  And 
stone  were  excayated  to  bed-rock,  and  1,046  cubic  yards  of  clay  filled  in  behind  the  wall 
and  puddled.  The  wall  was  completed  and  the  coffer-dam  removed  on  the  16th  ICay, 
362  barrels  of  cement  were  purchased  and  expended  on  the  wall.  The  lock  is  com- 
pleted except  laying  recess  coping,  steps,  and  slope  coping,  pointiog  and  doweling 
coping,  placing  suspension  columns  and  maneuvering-gear  tor  gates,  placing  iion 
snnbbing-posts,  and  filling  behind  the  walls.  Four  iron  suspension  columns,  six  iron 
snubbin^-posts,  four  trip<KU,  and  racks  for  opening  and  closing  gates  were  purchased 
and  received. 

13.— KAUKAUNA  DAM  (NEW). 

A  leak  near  the  north  abutment  was  stopped  and  the  canal  bank  near  the  abutment 
was  repairedr 

14.— LTTTLK  CHUTE  COMBINED  LOCKS  (NEW). 

The  coping  and  walls  of  these  locks  were  repointed. 

15.— LITTLE  CHUTE  SECOND  LOCK  (NEW). 

No  repairs  were  required. 

16.— LITTLE  CHUTE  FIRST  LOCK  (OLD). 

Two  new  diamond  blocks  were  made  and  placed  and  the  capstan  platforms  re- 
paired. 

17.— LITTLE  CHUTE  DAM  (NEW). 

Slight  repairs  were  made  at  the  south  abutment. 

18.— CEDARS  LOCK  (OLD). 

The  old  wooden  capstans  were  replaced  by  iron  ones. 

19. — CEDARS  DAM  (OLD). 

The  extreme  high  water  of  May,  1833,  caused  a  washout  between  the  abutment  and 
the  right  bank  of  the  river  to  a  width  of  about  50  feet.  Water  has  flowed  continu- 
ously throuffh  this  break  to  the  present  time,  but  there  has  been  but  little  further 
cutting  of  tne  bank.  It  is  proposed  to  make  tne  required  repairs  at  this  point  during 
the  coming  low-water  season. 
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20.— APPLBTOK  FOURTH  LOCK  (OLD). 

The  capatftii  plAtforma  were  repaired  and  a  portion  of  the  chamber  walls  replanked. 

21.— APPLBTON  LOWBR  DAM  (OLD). 

About  one-half  of  the  coping  timbers  of  this  dam  have  been  carried  off  by  high 
water.    New  ones  shonld  be  put  on  during  the  next  low- water  season. 

22.— APPLETON  TBIBD  LOCK  (OLD). 

A  leak  at  the  head  of  the  look  was  stopped,  and  capstan  platform  repaired. 

23.— APPLBTON  BBCOND  LOCK  (NEW). 

One  spar  and  one  capstan  platform  were  repaired.  New  hand-rails  were  put  on^. 
and  the  gates  repaired. 

24.— APPLBTON  FIRST  LOCK  (OLD). 

A  coffer-dam  was  put  in  below  the  lock,  and  one  on  the  breast-wall.  The  water 
was  pumped  out,  the  engine  running  nisht  and  dayj  2,000  superficial  feet  of  the 
south  wau  was  replanked,  the  upper  and  lower  miter-sills  rebolted,  and  recess  walla 
planked ;  36  cubic  yards  of  dry  wall  was  taken  down,  rebuilt,  and  lined  with  plank 
below  the  water-line ;  19  cubic  yards  of  concrete  at  foot  of  side  wall  were  put  in,  and. 
sheet  piling  driven  along  the  upper  wins-wall.  The  south  wall  was  subsequently 
strengthened  with  dry-stone  masonry  and  neavy  oak  shores,  set  on  solid  rock. 

25.— APPLBTON  FIRST  LOCK  (NKW). 

An  earthen  coffer-dam  was  built  above  the  lock  site,  and  a  orib  coffer-dam  put  ini 
below.  Dredge  No.  2  partly  excavated  the  look-pit,  and  the  excavation  was  com- 
pleted by  manual  labor.  Pumps  and  engines  were  set,  and  kept  running  day  and 
night  Four  derricks  were  set  for  constructing  walls,  and  one  for  unloading  stone* 
A  dock  and  tramwav  were  built.  Four  lock-gates  were  framed,  and  the  gate-irona- 
made.  Two  miter-sills  were  constructed,  and  the  lower  one  set  and  bolted  with  sev- 
enteen li-inch  bolts  to  bed-rock ;  2.069  cubic  yards  of  clay  and  gravel  were  exca- 
vated, and  90  cubic  yards  of  rock  taken  out;  425  cubic  yards  of  cement  masonry  were 
laid  in  foundations  and  backing,  55.4  cubic  yards  in  breast-wall,  and  132  cubic  yaxda 
of  puddling  put  in  behind  the  walls. 

Four  hundred  and  forty-nine  linear  feet  of  14-inch,  10.7  linear  feet  of  hollow  quoins. 
10.8  linear  feet  of  round  comers,  and  9.5  linear  feet  of  valve  recess  stones  were  dressed 
pitched  face,  and  22  linear  feet  of  19-inch  coping,  35  linear  feet  of  breast-wall  coping,, 
four  hollow  quoins,  four  round  comers,  and  four  valve  recess-stones  were  hammer- . 
dressed  at  Kaukauna  for  this  lock.  There  were  received  from  Kaukauna  quarry  286: 
cubic  yards  of  backing^  stone,  5.2  cords  of  rubble,  and  449  linear  feet  of  pitched  face 
stone.    From  Cedars  S.5  cubic  yards  of  backing,  and  fix>m  Appleton  59  cubic  yards. 

There  were  purchased  14,090  feet.  B.  M.,  pine  lumber,  971  barrels  of  cement,  3,187 
ptounds  of  iron,  270  pounds  miter-ull  castings,  six  ijron  recess-valves,  four  iron  suspen- 
sion columns,  six  iron  snubbing-posts,  four  tripods  and  racks  for  opening  and  closing 
gates,  sixty-four  pounds  drift  bolts,  and  three  kegs  spikes. 

26.— ALTBRINQ  APPLBTON, UPPBB  DAM. 

To  lower  the  crest  of  this  dam  18  inches  a  coffer-dam  extending  152  feet  in  length,, 
from  the  south  end  of  the  dam,  was  put  in  the  stone  coping  and  two  courses  of  back- 
ing removed,  25  cubic  yards  of  masonry  laid,  to  level  up,  and  103  linear  feet  dressed 
to  receive  timber.  Holes  were  drilled  for  anchor  bolts ;  fifteen  bolts  set,  and  top  tim- 
bers framed.    Work  was  suspended  December  4, 1882. 

To  permit  the  flow  of  the  river  during  extreme  hiffh  water  in  May,  1883,  the  top  of 
the  wall  in  rear  of  the  coffer-dam  was  protected  with  concrete  and  the  coffer-dam 
partly  removed. 

There  were  purchased  and  expended  21,502  feet,  B.  M.,  pine  lumber,  415  pounds 
drift  bolts,  913  pounds  iron,  and  four  kegs  of  nails.  There  were  also  purchased,  but 
not  expended,  662  pounds  iron  brackets  and  eye-bolts. 

27.— ALTBRING  MBNA8HA  DAM. 

To  lower  the  crest  of  this  dam  18  inches  a  coffer-dam  was  placed  on  the  upper  edgo 
of  the  backing,  150  feet  of  the  crest  removed,  548  cubic  yards  of  gravel  and  stone- 
backing  taken  out,  timbers  removed  from  the  old  crib  work  and  replaced  by  new,  the 
crest  lowered  18  inches,  crest  timber  put  on,  planking  replaced,  and  flush-boards,  18 
inches  in  height,  placed  and  secured.  Twelve  hundred  and  seven  cubic  yards  of  clay 
and  gravel  were  excavated  for  the  extension  of  the  dam  north  of  the  Coral  Mill,  and 
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framing  of  timber  for  tbe  oribs  commenced.  The  work  was  stopped  by  order  of  the 
circoit  eonrt,  and  has  not  since  been  resumed. 

There  were  porobased  and  expended  on  alterations  of  the  old  dam,  2,712  feet,  B.  IL, 
pine  lumber,  o63  feet,  B.  M.,  clear  plank  for  flush  boards,  418  pounds  drift-bolts,  frar 
Kegs  nails  and  spikes,  and  380  pounds  of  bolts,  for  flush  boards. 

There  were  purchased  for  the  new  portion  of  the  dam  31,155  feet,  B.  M.,  pine  Inra- 
t>er,  2,535  pounds  of  iron  drift-bolts,  and  1,050  pounds  of  spikes. 

2a— HBKA8HA  LOCK  (OLD). 

Suspension  straps  to  lower  gates  were  repaired,  and  leaks  through  the  lock  walli 
temporarily  stopped. 

S9.~DREDGING. 

Dredge  No.  2  was  towed  firom  Oshkosh  by  the  steamer  Henrietta,  on  the  14tli  Sep- 
tember, 1882,  and  was  employed  in  backing  cofier-dams  and  excaTatinc  lock-pit  nr 
the  new  lock  at  Appleton;  in  removing  logs  apd  timber  fh>m  the  second  level  of  Ap- 
pleton  canal ;  in  taking  out  old  guard-gates  and  a  stone  wall  from  tbe  upper  end  of 
nrst  level  of  Kaukanna  Canal :  in  widening  and  deepening  the  dredge  oats  below 
Little  Kankauna  and  Bapid  Croche  locks,  and  was  towed  to  Appleton  by  the  Sm- 
iieiia  and  laid  up  for  the  season.  The  boat  was  put  temporarily  in  commission  in 
May,  1883,  to  remove  the  coifer-dam  above  Kankauna  First  JLfOck,  and  has  since  deep- 
'Cned  the  channel  near  Appleton  Lower  Dam. 

30.— SURVEYS. 

A  survev  of  the  old  canal  and  vicinity  at  Neenah  was  made,  and  a  map  and  estimate 
of  cost  of  proposed  new  canal  completed.  The  site  for  a  new  lock  to  be  constructed 
Alongside  of  Appleton  First  Lock  was  surveyed,  field-notes  plotted,  and  the  lock  lo- 
cated. Drawings  and  estimate  of  cost  of  coffer-dam  required  in  oonstmctinR  a  new 
lock  at  Menasha  were  made.  Soundings  of  the  river  between  Neenah  and  Menaahs 
And  Appleton  were  taken.  Level  lines  were  run  from  Appleton  to  Menasha  Dam,  and 
ftom  Neenah  Dam  to  Little  Lake  Buttes  des  Mortes,  soundin|rs  were  taken  at  all  bxidpei, 
4»nd  obstructions  in  the  Menasha  River  located.  Cross-sections  were  made  of  the  nrer 
«t  Oshkosh,  Menasha,  Neenah,  and  Appleton,  and  velocities  of  currents  taken  simol- 
taneonsly  for  calculating  discharges. 

Len^hsof  all  the  dams  on  the  Lower  Fox  were  measured  and  gauges  set  up  giving 
the  heiffht  of  water  on  each  and  readings  noted.  A  map  of  the  Neenah  Channel,  be- 
tween Lake  Winnebago  and  Little  Lake  Buttes  des  Mortes,  was  made. 

31.— CON8TRCGTINO  HULL  AMD  UPPER  WORKS  FOR  DREDGE  KO.  1. 

A  hull  and  upper  works  was  built  for  this  boat  at  Appleton,  and  the  machinery  from 
the  old  boat  repaired  and  set  up,  with  exception  of  the  turn-table  and  dipper  arm. 

There  were  purchased  and  expended  on  this  work  15,216  feet,  B.  M.,oak  timber, 
12,522  feet,B.  M.,pine  lumber,  4,140  pounds  of  iron,  292  pounds  nuts  and  washen, 
4,^^26  pounds  of  castings,  thirty-five  tamanic  knees,  ten  bales  of  oakum,  three  banelf 
of  pitch,  100  pounds  white  lead,  and  5  gallons  of  boiled  oil. 

32.— MISCELLANEOUS. 

Bepairs  were  made  to  canal  banks  at  Depere,  Little  Kankauna,  Rapid  Croche,  Kan- 
Icauna,  Little  Chute,  and  Appleton^ 

The  steamers  Henriett>a  and  General  Meade  were  employed  in  transporting  materiali 
ibr  works  in  progress.    Slight  repairs  were  made  to  both  boats  during  the  year. 

The  old  cnb-locks,  as  usual,  require  freonent  repairs  to  keep  them  in  woikkg; 
•order,  and  should  be  replaced  by  new  ones.  In  replacing  these  locks,  I  would  respect- 
fully suggest  that  the  new  ones  be  constructed  in  the  following  order,  vis,  Menasha, 
Appleton  3d,  Kankauna  2d,  Appleton  4th,  Cedars,  Little  Kankauna,  Kaukanna  5Ui, 
Aua  Depere.  The  old  stone  lock  at  Rapid  Croche  must  be  increased  in  length  10  feet 
to  give  It  the  capacity  of  the  new  locks. 

In  addition  to  constructing  new  locks  the  following  work  is  required  to  be  done  to 
complete  the  improvement  of  the  Lower  Fox  River,  vis,  constructing  a  new  dam  at 
Menasha  with  sluice-ways  or  putting  sluice-ways  in  the  old  dam  and  building  an 
extension ;  placing  sluice-ways  in  the  Appleton  Upper  Dam  and  replacing  the  Apple- 
ton  Lower  Dam  by  a  new  one;  placing  wires  in  Rapid  Croche  and  Little  Kaukanna 
•dams;  deepening  the  canals  ana  the  channel  of  the  river  to  6  feet  at  low  water  by 
dredffing  and  by  excavating  through  two  rock  bars,  strengthening  and  paving  the 
canal  banks  throughout  the  line,  and  building  dwellings  for  the  lock-tenders. 
Very  respecuully,  your  obedient  servant, 

C.  A.  Fuller, 
AuUtani  Snghuer. 

Lieut.  Col.  D.  C.  Houston, 

Carp9  of  Engineer$,  U.  8,  A, 
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letteb  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineebs, 

CTnited  States  Aemy, 
Waahingtonj  D.  0.,  August  8, 1882. 
Sib  :  The  river  and  harbor  act  of  August  2, 1882,  provide 


That  the  Secretary  of  War  shall,  without  delay,  cause  the  ohanuel  of  the  Lower 
Fox  River  between  Lake  Winnebago  and  the  Upper  Government  Dam  at  Appleton  to* 
1>e  restored  to  its  natural  width  and  capacity,  and  sbaU  cause  such  changes  and  alter- 
ations to  be  made  in  the  dams  at  Menasha  and  Appleton,  not  inconsistent  with  security 
to  navigation,  as  may  be  necessary  to  redace  to  and  maintain  the  waters  of  Lake- 
Winnebago  and  Little  Buttes  dee  Mortes,  respectively,  at  their  natural  height;  and  a 
sufficient  amount  of  said  sum  appropriated  is  made  immediately  available. 

It  would  be  morie  satisfactory  to  the  interest  concerned,  as  well  a» 
more  desirable  on  other  accounts,  that  the  plans  for  carrying  out  this- 
provision  be  determined  by  a  Board  of  OlBBcers,  rather  than  by  the  offi- 
cer in  charge  of  the  improvement.  I  have,  therefore,  the  honor  to  rec- 
ommend that  I  be  authorized  to  convene  a  Board  of  Officers  for  this  pur- 
pose, to  meet  at  Oshkosh,  Wis.,  and  to  be  composed  as  follows :  Lieut* 
Col.  D.  C.  Houston,  Maj.  H.  M.  Bobert,  Maj.  W.  H.  H.  Benyaurd. 
Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  Engineers^ 
Brig,  and  Bvt.  Maj.  Qen.. 
Hon.  BoBEBT  T.  Lincoln, 

Secretary  of  Yfar. 

[Indorsement.] 

War  Department,  August  12, 1882. 
The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk, 


preliminary  report  of  board  of  engineers. 

United  States  Engineer  Office, 

MilwauJceej  Wis.,  September  1, 1882. 
General  :  The  Board  of  Engineers  constituted  by  Special  Order» 
No.  81,  Headquarters  Corps  of  Engineers,  August  16, 1882,  to  consider 
and  report  upon  the  following  provision  in  the  late  river  and  harbor 
act,  viz: 

That  the  Secretary  of  War  shall,  withont  delay,  cause  the  channel  of  the  Lower 
Fox  River,  between  Lake  Winnebago  and  the  Upper  €rovernment  Dam  at  Appleton^ 
to  be  restored  to  its  nataral  width  and  capacity,  and  shaU  cause  such  changes  and 
alterations  to  be  made  in  the.dams  at  Menasha  and  Appleton,  not  inconsistent  with 
security  to  navigation,  as  mi^  be  necessary  to  reduce  to  and  maintain  the  waters  of 
Lake  Winnebago  and  Little  Buttes  des  Mortes,  respectively,  at  their  natural  height, 

has  the  honor  to  submit  the  following  preliminary  report : 

The  Board  visited  Oshkosh  on  the  30th  ultimo,  having  previously 
gone  over  the  Fox  Eiver  and  Lake  Winnebago  from  Appleton  to  Osh- 
kosh and  examined  the  works  at  Appleton,  Menasha,  and  Neenah.  The 
Board  met  at  Oshkosh  a  number  of  citizens  from  that  place  and  Fond 
du  Lac. 
It  is  understood  that  one,  if  not  the  principal,  object  of  the  proviso 
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is  to  prevent,  as  far  as  possible,  the  recarrence  of  high  water  on  Lake 
Winnebago  such  as  occurred  in  the  fall  of  1881.  As  immediate  action 
is  directed,  the  Board  would  recommend,  for  the  present,  that  the  em- 
bankment over  the  north  end  of  theMenasha  Dam  (see  House  Ex.  Doe. 
No.  93,  Forty-seventh  Congress,  first  session,  Plate  1)  be  removed,  and 
that  the  dam  at  Menasha  and  the  Upper  Government  Dam  at  Appleton 
be  lowered  18  inches  below  the  crests,  and  that  provision  be  made  to 
raise  the  dams  in  low  water  by  appliances  which  can  readily  be  removed 
and  which  shall  be  subject  to  the  control  of  the  Government.  The 
dams  will  be  in  part  movable. 

This  recommendation  has  reference  solely  to  the  relief  of  the  people 
on  the  shores  of  Lake  Winnebago  and  the  Fox  Biver  firom  the  disastzons 
effects  of  floods. 

The  Board  is  not  now  prepared  to  report  fully  on  the  subject  re- 
ferred to  it,  as  certain  examinations  and  surveys,  authorized  in  your 
letter  of  instructions,  are  necessary;  but  the  work  now  proposed  will 
not  interfere  with  the  execution  of  any  plans  which  the  Board  may 
Anally  recommend,  and  will  be  a  commencement  of  the  work  necessaiy 
to  carry  out  the  requirements  of  the  law. 

Bespectfully  submitted. 

D.  O.  Houston, 
Lieut  Col.  Engineers^  Bvt.  CoL 

HSNBY  M.  BOBEBT, 

Major  Engineers, 
W.  H.  H.  Benyaubd, 

Major  of  Engineers. 
Brig.  Gen.  H.  Q.  Weight, 

Chief  of  Engineers^  U.  8.  A. 

[First  indoraement.] 

Office  Chief  of  Enoineebs, 

U.  S.  Abmy, 
September  9,  1882. 
Bespectfully  submitted  to  the  honorable  the  Secretary  of  War. 
The  views  and  suggestions  of  the  Board  are  concurred  in  by  this 
office  and  recommended  for  approval. 

John  G.  Pabee, 
Acting  Chief  of  Engineers. 


Approved. 


[Second  indoraeznent.  ] 


BoBEBT  T.  Lincoln, 

Secretary  of  War. 
Septembeb  16, 1882. 


letteb  tbansmittino  bepobt  of  boabd  of  enoineebs. 

United  States  Engineeb  Office, 

Milwaukee^  Wis.^  October  30, 1882. 
Oenebal  :  I  have  the  honor  to  forward  herewith  report  of  the  Board 
of  Engineers  constituted  by  Special  Orders  No.  81,  Headquarters  Corps 
of  Engineers,  August  16, 1882,  with  a  tracing,  sent  in  a  separate  pack- 
age. 

The  last  clause  in  the  report  refers  to  the  alterations  in  the  Menasha 
Dam,  recommended  in  the  preliminary  report  as  well  as  in  the  present 
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report.  It  is  a  qxiBstioUi  firsts  whether  the  (Government  is  liable  for  dam- 
ages which  it  is  alleged  will  be  caused  by  these  changes,  and,  $eo(mdy  if 
6o,  how  the  amonnt  shall  be  ascertained. 

The  order  of  the  circait  court  to  Mr.  C.  A.  Fuller,  assistant  engineer, 
to  desist  and  refrain  from  carrying  out  the  recommendations  of  the 
Board,  reported  by  me  on  the  7th  instant,  was  discontinued  on  the  19th, 
at  the  instance  of  the  plaintiffs.  Work  has  been  commenced  on  the 
dams  at  Menasha  and  Appleton. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Lieut.  CoL  of  Engineers, 
Brig.  Gen.  H.  G.  Wbioht, 

Chief  of  Engineers^  U.  8.  A. 


bepobt  of  board  of  bnoinrebs. 

United  States  Engineeb  Office, 

Milwaukee^  Fm.,  October  30, 1882. 
Genebal:  The  Board  of  Engineers  constituted  by  Special  Orders 
No.  81,  current  series,  from  Headquarters  Corps  of  Engineers,  to  con- 
sider and  report  upon  the  proviso  in  the  river  and  harbor  act  passed 
August  2, 1882,  relating  to  the  improvement  of  the  Fox  and  Wisconsin 
rivers,  has  the  honor  to  submit  the  following  report  in  addition  to  the 
preliminary  report  dated  September  1, 1882. 
The  proviso  in  question  is  as  follows: 

Provided f  That  the  Secretary  of  War  shall,  without  delay,  cause  the  channel  of  the 
Lower  Fox  BiTcr,  between  Lake  Winnebago  and  the  Upper  Government  Dam  at 
Appleton,  to  be  restored  to  its  natural  width  and  capacity,  and  shall  cause  such 
changes  and  alterations  to  be  made  in  the  dams  at  Menasha  and  Appleton,  not  incon- 
flistent  with  security  to  navigation,  as  may  be  necessary  to  reduce  to  and  maintain 
the  waters  of  Lake  Winnebago  and  Little  Buttes  des  Mortes,  respectively,  at  their 
natural  height,  and  a  sufficient  amount  of  said  sum  appropriated  is  made  immediately 
Available. 

The  first  clause  of  this  proviso  requires  that  the  channel  of  the  Lower 
Fox  Kiver  between  Lake  Winnebago  and  the  Upper  Government  Dam 
At  Appleton  shall  be  <^  restored  to  its  natural  width  and  capacity/'  a 
literal  interpretation  of  which  would  require  the  removal  of  all  dams, 
bridges,  and  the  encroachments  upon  the  natural  channel  of  the  Lower 
Fox  Elver,  between  the  points  mentioned,  such  as  the  dams  at  Menasha 
And  Neenah,  a  large  portion  of  the  mills  at  Menasha,  and  the  piers  of 
rthe  various  bridges,  and  it  is  a  question  whether  it  does  not  also  require 
ithe  removal  of  the  upper  dam  at  Appleton. 

The  second  clause  of  the  proviso  is  as  follows: 

JLnd  shall  cause  such  changes  and  alterations  to  be  made  in  the  dams  at  Menasha 
And  Appleton,  not  inconsistent  with  security  to  navigation ^  as  may  be  necessary  to 
reduce  and  maintain  the  waters  of  Lake  Winnebago  and  Little  Lake  Buttes  des 
Mortesy  respectiyely,  at  their  natural  height. 

The  second  clause  only  qualifies  the  first  in  so  far  as  it  relates  to 
alterations  in  the  Appleton  and  Menasha  dams }  it  provides  for  alter- 
ing rather  than  removing  the  Menasha  Dam. 

The  entire  proviso  then  requires: 

(1.)  That  the  Keenah  Dam  be  entirely  removed  while  the  Menasha 
Dam,  over  the  other  branch  of  the  river,  is  to  be  altered,  so  far  as  maybe 
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coDBistent  with  security  to  nayig^tion,  so  as  to  redaoe  to  and  malntaiii 
the  waters  of  Lake  Winnebago  at  its  natural  height.  After  the  removal 
of  the  Neenah  Dam,  as  required  by  the  proviso,  it  is  difficult  to  see 
how  any  changes  in  the  dam  at  Menasha  are  to  affect  the  ^<  security 
of  navigation"  or  the  height  of  the  waters  of  Lake  Winnebago. 

(2.)  The  proviso  requires  the  removal  of  the  dam  at  Neenah  and  the 
mills  at  Menasha  that  have  been  built  in  what  was  formerly  the  bed  of 
the  river.  None  of  these  objects  are  obstructions  to  navigation^  and 
their  romoval  would  in  no  way  benefit  it.  The  Neenah  Dam  was  built 
under  a  charter  of  the  State  for  water-power  purposes,  and,  being  no 
injury  to  navigation,  the  owners  would  doubtless  deny  the  right  of  the 
United  States  to  destroy  their  proi>erty.  The  removal  of  all  the  mills 
at  Menasha  that  have  been  built  within  the  river  banks  as  meandered 
by  the  land  survey  would  benefit  no  one,  while  causing  immense 
damage. 

(3.)  The  proviso  requires  such  alterations  to  be  made  in  the  dam  at 
Menasha  as  aro  '^not  inconsistent  with  security  to  navigation,  as  may 
be  necessary  to  reduce  to  and  maintain  the  waters  of  Lake  Winnebago'^ 
at  its  natural  height.  <^  Security  to  navigation  ^  does  not  require  any 
dam  at  Menasha,  as  shown  iu  the  roport  of  Colonel  Houston,  Senate 
Ex.  Doc.  No.  53,  Forty- seventh  Congross^  first  session.  The  approved 
project  dispenses  with  all  aid  from  the  Menasha  Dam,  and  the  proviso 
literally  interpreted  would  require,  therefore,  the  reduction  of  the  height 
of  the  dam  so  as  not  to  raise  the  waters  of  Lake  Winnebago,  which 
would  destroy  the  entire  water-power  of  both  Menasha  and  Neenah. 

The  Board,  considering  that  the  law  could  not  have  been  designed  to 
cause  damage  without  corresponding  benefit,  or  to  interfere  with  pri- 
vate property  which  was  no  damage  to  navigation,  have  considered  the 
various  steps  which  led  to  the  passage  of  the  law,  in  order  to  arrive  at 
the  true  meaning  and  intent  of  the  same. 

In  the  fall  of  1881  an  extraordinary  freshet  occurred  in  the  Fox  River, 
doing  great  damage  at  Oshkosh,  Fond  du  Lac,  and  along  the  Upper 
Fox  and  Wolf  rivers.  The  unusual  height  to  which  the  water  rose  was 
attributed  largely  to  the  dams  at  the  outlets  of  Lake  Winnebago  and 
Appleton,  and  an  appeal  was  made  to  Congress  for  relief.  The  follow- 
ing resolutions  were  passed  by  the  Senate  and  House  of  Bepresenta- 
tives  at  this  last  session  of  Congress : 

In  the  Sknatb  of  the  United  States, 

Dee&mber  7,  1881. 

BesoJvedf  That  the  Secretary  of  War  be,  and  he  is  hereby,  directed  to  coninitinicst» 
to  the  Senate  all  information  in  his  Department  as  to  whetner  the  Government  worlcs 
on  the  Fox  and  Wisoonsin  rivers  improvement  at  Menasha  and  Appleton,  Wis.,  ia  the 
cause  of  the  extremely  high  stage  of  water  in  Lake  Winnebago  and  vicinity,  and,  if 
so,  how  it  can  be  remedied,  and  what  legislaticm,  if  any,  is  necessary  to  accomplish  it. 

Congress  of  the  United  States, 

In  the  House  of  Representativeb, 

Feltruary  10,  18SSL 

RtBolved,  That  the  Secretary  of  War  be,  and  he  is  hereby,  directed  to  inform  this 
House — 

First.  Whether  the  dam  maintained  as  a  part  of  the  Government  works  on  the  Fox 
and  Wisconsin  rivers  improvement  at  Menasha,  Wis.^as  not  one  of  the  principal 
a&rencies  in  producing  a  high  stage  of  water  in  Lake  Winnebago  during  the  faW  of 
iSbI,  whereby  great  damage  was  done  business  property  and  interest  in  the  cities  of 
Fond  du  Lac  and  Oshkosh,  situate  upon  the  borders,  by  overflow  of  waters  from  the 
basin  of  the  lake. 
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Second.  Whether  the  continuance  of  said  dam  at  its  present  height  is  essential  to 
tbe  improvement  of  the  Fox  River,  when  considered  independently  of  any  question 
of  water-power  interests  belon^jring  exclusively  to  private  parties. 

Third.  Whether  the  said  dam  may  not  be  lowered  so  as  to  permit  the  waters  of  the 
lake  to  discharge  in  such  volume  as  to  prevent  a  recurrence  of  the  back-water  floods 
of  1881,  without  impairing  the  efficiency  of  the  improvement  and  without  causing 
any  radical  change  in  the  present  adopted  plans  for  the  work :  and,  if  it  may  be  so 
lowered,  then  that  the  said  secretary  shall  report  to  this  House  to  what  ex»ent  it  may 
be  BO  lowered,  together  with  plans  and  specifications  for  the  work,  and  an  estimate 
of  the  cost  thereof. 

The  reports  on  these  resolutions  are  published  in  Senate  Ex.  Doc.  No 
53  and  House  Ex.  Doc.  No.  93,  Forty-seventh  Congress,  first  session. 
From  these  resolutions  and  reports  it  appears  evident  that  the  legisla- 
tion of  Congress  had  in  view  the  prevention,  as  far  as  possible,  of  the 
recurrence  of  extreme  high  water,  and  contemplated  such  alterations  in 
the  dams  at  Menasha  and  Appleton,  and  the  removal  of  such  obstruc- 
tions in  the  channel,  as  would  reduce  the  height  of  water  during  floods. 
It  appears  from  the  surveys  and  records  that  the  effect  of  the  dams 
at  the  outlets  to  Lake  Winnebago  at  Menasha  and  Neenah  is  to  raise 
the  level  to  the  lake  so  that  in  time  of  floods  the  water  rises  higher  than 
it  would  if  the  dams  did  not  exist,  or  if  they  were  lower.  There  are  no 
other  dams  or  obstructions  which  affect  the  level  of  the  lake. 

To  reduce  this  level  so  far  as  the  dams  are  concerned,  it  is  necessary 
either  to  remove  or  lower  them,  or  to  make  ample  sluices  in  them  to  be 
opened  as  required.  Below  these  dams  are  rapids;  that  at  Menasha 
being  about  5,000  feet  in  length,  with  a  fall  in  ordinary  stages  from  the 
foot  of  the  dam  to  the  foot  of  the  rapids  of  about  2  feet  4  inches,  the 
fall  over  the  dam  being  about  6  feet  4  inches.  Below  the  rapids  the  river 
widens  to  a  width  of  3,500  feet,  forming  Little  Lake  Buttes  des  Mortes. 
This  lake  extends  for  a  distance  of  2  miles,  when  the  river  narrows  for 
a  distance  of  2^  miles  to  the  upper  dam  at  Appleton,  the  minimum  width 
being  400  feet.  The  effect  of  the  Appleton  Dam  is  to  raise  the  water  in 
the  river  above,  including  Little  Lake  Buttes  des  Mortes.  There  are 
two  railroad  bridges  and  three  other  bridges  across  the  rapids  at  Me- 
nasha, ancl  the  channel  has  been  encroached  on  by  mills  and  mill  refuse. 
Between  the  foot  of  the  rapids  and  the  Upper  Appleton  Dam  there  are 
two  railroad  bridges,  the  Chicago  and  Northwestern  across  Little  Lake 
Buttes  des  Mortes,  just  below  the  rapids,  and  the  Milwaukee  and  Noi*th- 
em  a  short  distance  above  the  Appleton  Dam.  The  effect  of  these 
bridges  is  as  follows :  The  Milwaukee  and  Northern  bridge  has  a  total 
clear  opening  between  the  piers  of  over  600  feet.  The  river  above  be- 
ing only  400  feet  wide,  this  bridge  cannot  be  considered  an  obstruction 
to  the  flow  of  water. 

Levels  taken  above  and  below  the  bridges  show  afallfipom  just  above 
the  bridge  to  the  dam  of  2  inches. 

The  Chicago  and  Northwestern,  across  Little  Lake  Buttes  des  Mortes, 
has  a  clear  opening  of  over  1,400  feet.  Levels  show  no  fall  due  to  this 
bridge.  The  Board  is  of  opinion  that  the  bridges  below  the  Menasha 
Eapids  do  not  appreciably  affect  the  water  level.  The  total  fall  in  the 
river  from  the  foot  of  the  rapids  to  the  Upper  Appleton  Dam,  a  distance 
of  4^  miles,  at  an  ordinary  stage,  is  from  6  to  9  inches.  Three-fourths  of 
this  fall  is  in  the  contracted  portion  of  the  river  just  above  Appleton, 
as  shown  on  the  profile.  This  part  of  the  river  has  been  deepened  by 
dredging,  which  it  is  proposed  to  continue,  as  requii'ed  for  purposes  of 
navigation.  The  effect  of  this  will  be  to  reduce  the  fall. 
There  remains  to  be  considered  the  effect  of  the  obstructions  and  en- 
5455— E  83 


Digiti 


zed  by  Google 


1730     REPORT   OF   THE   CHIEF   OF   ENGINEERS,    U.   8.   ARICT. 

croachments  on  the  rapids  below  the  Menasha  Dam.    These  are  showo 
on  the  accompanying  tracing. 

The  fall  in  the  rapids  at  Menasha,  from  the  dam  to  their  foot,  a  dis- 
tance of  about  5,000  feet,  is,  at  ordinary  stages,  2  feet  4  inches,  the  fall 
at  the  dam  being  6  feet  3  inches.  The  fall  at  the  dam  in  the  extreme 
high  water  of  1881  was  over  6  feet.  The  obstructions  and  encroach- 
ments on  the  rapids  do  not  affect  the  heights  of  either  Little  Lake  Buttes 
des  Mortes  or  Lake  Winnebago.  They  have  no  iufiaence  on  navigation^ 
and  the  only  injury  they  do  is  to  the  water-power  at  Menasha.  If  the 
obstructions  were  removed  and  the  channel  widened  and  deepened,  the 
water  would  be  discharged  at  a  lower  level  and  the  water-power  be  cor- 
respondingly benefited.  A  literal  construction  of  the  sentence  in  the 
proviso,  ''to  cause  the  channel  of  the  Lower  Fox  River,  between  Lake 
Winnebago  and  the  Upper  Government  Dam  at  Appleton,  to  be  restored 
to  its  natural  width  and  capacity,"  might  call  for  a  removal  of  these  ob- 
structions by  the  United  States,  but  as  that  would  be  solely  for  the 
benefit  of  private  interests,  and  would  have  no  influence  in  the  condi- 
tion of  the  lake  above  or  the  river  below,  the  Board  do  not  understand 
it  to  be  the  intent  of  the  proviso.  The  Board  would  recommend,  in  ad- 
dition to  the  recommendations  made  in  its  preliminary  report,  the  con- 
struction of  a  sluice-way  in  the  Menasha  Dam  about  200  feet  wide  and 
3  feet  deep. 

Private  parties  at  Menasha  have  commenced  the  excavation  of  a  canal 
on  the  south  side  of  the  river  from  a  point  above  the  dam  to  a  point 
below,  to  be  j)rovided  with  sluices  at  the  lower  end.  Should  this  be 
done  and  the  canal  have  sufficient  capacity,  the  sluice-way  in  the  dam 
will  not  be  necessary. 

The  attention  of  tiie  Board  is  called  to  the  fact  that  there  is  no  neces- 
sity for  dams  at  the  outlets  of  Lake  Winnebago  for  puri>oses  of  navi- 
gation. It  is  only  necessary  to  deepen  the  present  canal,  or  make  a 
new  one  of  the  necessary  depth  from  Lake  Winnebago  to  Little  Lake 
Buttes  des  ^fortes,  as  recommended  by  Colonel  Houston  in  his  rei)ort. 
(See  House  Ex.  Doc.  No.  1>3,  Forty-seventh  Congress,  first  session.)  The 
same  objects  can  be  acC/Oraplislied  more  economically  and  with  better 
results  by  deepening  the  cliannel  and  the  old  canal  at  Neenah,  which 
was  formerly  used  for  purposes  of  navigation,  but  which  was  abandoned 
when  the  canal  at  Menaslia  was  opene<l.  This  canal  was  constructed 
under  an  act  of  the  Territorial  legislature  of  Wisconsin,  which  is  still 
in  force  as  far  as  relates  to  that  canal. 

The  route  at  Neenah  possesses  the  following  advantages  over  that  at 
Mf nasha,  viz :  The  canal  is  only  about  1,200  feet  long,  while  that  at 
Menash  is  4,000  teet;  it  is  straight,  while  that  at  Menasha  makes  an 
angle,  obstructing  the  view;  there  is  an  independent  water-power  canal 
to  supply  the  mills,  while  the  mills  at  Menasha  draw  their  water  direct 
from  the  canal  for  navigation,  creating  currents  and  lowering  the  water; 
there  are  no  obstructions  by  logs,  iSrc.,  in  the  canal,  a«  is  the  case  at 
Menasha;  the  channel  in  the  river  above  the  canal  can  be  deepened  to 
the  required  depth  by  dredging,  while  a  large  amount  of  rock  excava- 
tion is  necessary  at  Menasha. 

The  number  of  bridges  is  the  same.  A  draw  will  also  be  uece8sar>'  in 
the  Chicago  and  Northwestern  iCailroad  across  Little  Lake  Buttes  des 
Mortes,  which  can  be  located  so  as  to  be  no  obstruction  to  navigation. 

The  Board  would  respectfully  call  attention  to  the  fact  that  it  is  claimed 
by  parties  interested  in  the  water-power  at  Menasha  that  the  altera- 
tions recommended  to  be  made  in  the  Menasha  dam  will  seriously  in- 
jure them,  and  that  compensation  should  be  made  for  such  injury.    This 
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involves  legal  qaestions  as  to  the  right  of  the  Oovernment  to  make  the 
changes  proposed,  which  is  a  matter  to  be  considered  by  the  law  de- 
partment of  the  Government. 

The  Board  have  simply  recommended  in  this  and  the  preliminary 
report  what  it  believes  to  be  necessary  to  carry  out  the  intent  of 
the  law. 

Respectfully  submitted. 

D.  C.  Houston, 
lAeut^  Col.  Engineers^  Bvt  CoL. 
Heney  M.  Eobert, 

Major  of  Engineers. 
W.  H.  H.  Benyaurd, 

Major  of  Engineers^ 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  S.  A. 


LETTER   of   THE   CHIEF   OF   ENGINEERS. 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washiyigton,  I).  C,  November  14,  1882. 

Sir  :  I  have  the  honor  to  submit  herewith  an  additional  and  final  re- 
port from  the  Board  of  Engineer  officers  constituted  to  take  into  consid- 
eration and  report  upon  the  conditions  attaclied  to  the  appropriation  of 
August  2, 1882,  for  the  improvement  of  Fox  and  Wisconsin  rivers,  re- 
quiring certain  changes  to  be  made  in  the  dams  at  Meuasha  and  Ap- 
pleton,  in  order  to  maintain  the  waters  about  the  outlet  of  Lake  Win- 
nebago to  their  natural  heights. 

The  preliminary  report  submitted  September  9  recommended,  in  order 
to  obtain  immediate  relief  from  possible  disaster  from  floods,  that  the 
lowering  of  these  two  dams  be  at  once  proceeded  with.  This  recom- 
mendation met  with  your  approval,  and  the  work  which  has  been  de- 
layed by  an  injunction  to  arrest  it  is  now  reported  to  be  in  progress, 
the  legal  proceedings  having  been  discontinued  at  the  instance  of  the^ 
plaintiifs. 

In  the  present  report  the  Board  assumes  that  in  this  legislation  Con- 
gress had  solely  in  view  the  prevention,  as  far  as  possible,  of  the  recur- 
rence of  extreme  high  water,  and  contemplated  only  such  alterations  in 
the  (lams  at  Menasha  and  Appleton,  and  the  removal  of  such  obstruc- 
tions in  the  channel  as  would  reduce  the  height  of  water  during  floods; 
and  to  this  end  the  Board  recommended,  in  addition  to  its  former  recom- 
mendations, the  construction  of  a  sluice-way  in  the  Menasha  Dam  about 
200  feet  wide  aiul  3  feet  deej),  with  the  remark  that  should  the  canal  on 
the  south  side  of  the  river,  from  a  point  above  the  dam  to  a  point  below, 
the  construction  of  which  has  been  commenced  by  private  parties,  be 
provided  with  sluices  and  have  sufficient  capacity,  the  sluice-way  in  the 
dam  will  not  be  necessary ;  and  further  suggests  that,  for  the  purposes  of 
navigation,  it  would  be  better  to  deepen  the  channel  and  the  old  canal 
at  Neenah  than  to  deepen  the  canal  or  make  a  new  one  at  Menasha. 

In  concurring  with  the  views  and  recommendations  of  the  Board,  I 
would  respectfully  call  attention  to  the  very  clear  explanation  given  iu 
this  report  of  the  reasons  which  led  to  their  adoption;  which  recom- 
mendations the  Board  believes  to  be  necessary  to  carry  out  the  intent  of 
the  law;  and  also  to  the  statement  that  it  is  claimed  by  parties  inter- 
ested in  the  water-power  at  Menasha  that  the  proposed  alterations  ia 
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the  Menasha  dam  will  seriously  injare  them,  and  that  compensation 
should  be  made  for  such  injoiy. 

Should,  therefore,  these  recommendations  meet  with  your  approval, 
the  legal  question  as  to  the  right  of  the  Government  to  make  the  changes 
proposed  would  have  to  be  taken  into  consideration. 
The  preliminary  report  of  the  Board  is  herewith. 
Very  respectfull}',  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  Engineers^ 
Brig,  and  Bvt.  Maj.  Gen. 
Hon.  KoBERT  T.  Lincoln, 

Secretary  of  War. 

[First  indorsement.] 

Bespectfully  returned  to  the  Chief  of  Engineers. 
The  Secretary  of  War  thinks  that  further  information  should  be  ob- 
tained as  to  the  probability  of  the  construction  by  private  parties  of 
the  canal  within  mentioned  before  taking  any  action  on  these  papers. 

Robert  T.  Lincoln, 

Secretary  of  War. 
War  Department,  November  21, 1882. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  ARMY,  December  29,  1882. 

^Bespectfully  returned  to  the  honorable  the  Secretary  of  War,  sub- 

'emitting,  in  reply  to  tbe  above  indorsement,  the  accompanying  letter  to 

this  office  of  December  16, 1882,  from  Lieut.  Col.  D.  C.  Houston,  Corps 

of  Engineers.    It  will  be  perceived  that  it  does  not  appear  to  be  the 

intention  of  private  parties  to  construct  the  canal  in  question  around 

the  south  end  of  the  Menasha  Dam.    The  work  of  lowering  the  old 

dam  at  Menasha,  recommended  by  the  Board  in  its  first  report  as  a 

preliminary  measure,  has  again  been  arrested  by  an  order  of  the  local 

•  court,  and  the  case  has  been  transferred  to  the  United  States  court,  the 

next  term  of  which  is  in  January  next.    It  is  submitted  whether  the 

United  States  district  attorney  might  not  be  instructed  to  take  this 

^opportunity  to  test  the  question  as  to  the  right  of  the  CK>veniment  to 

jnake  the  changes  in  this  dam  proposed  in  the  final  report  of  the  Board. 

H.  G.*  Wright, 

Chief  of  Engineers  J 
Brig,  and  Bvt.  Maj^  Oen, 


LETTER  OF  LIEUTENANT -COLONEL  D.  C.  HOUSTON,  CORPS  OF  ENGI- 
NEERS. 

United  States  Engineer  Office, 

MiltcauJceey  TVw.,  December  16, 1882. 
General:  I  have  the  honor  to  report,  in  reply  to  your  letter  of 
Ifovember  24, 1882,  that  on  tbe  4th  instant  I  addressed  a  letter  to  Mr. 
P.  V.  Lawson,  of  Menasha,  Wis.,  representing  the  water-power  interest^ 
who  commenced,  last  fall,  the  construction  of  a  canal  around  the  south 
«nd  of  the  dam  at  Menasha,  as  follows : 

*  Sir:  Tonr  letter  of  Noyember  26,  1882,  was  foand  by  me  on  my  retam  here  yeeter- 
day. 

The  Board  of  Engineers  in  its  last  report,  dated  October  30,  1882,  recommended, 
^'in  addition  to  tbe  recommendations  made  in  its  preliminary  report,  the  constnio- 
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tion  of  a  slnice-way  in  the  Menasha  Dam,  abont  200  feet  wide  and  3  feet  deep,"  and 
stated  **  that  private  parties  at  Menasha  have  commenced  the  excavation  of  a  canal 
on  the  south  side  of  the  river,  from  a  point  above  the  dam  to  a  point  below,  to  b& 

Srovided  with  sluices  at  the  lower  end.  Should  this  be  done  and  t-ne  canal  have  snf- 
cient  capacity,  a  sluice- way  in  the  dam  will  not  be  necessary."  I  have  received  a 
communication  from  the  Chief  of  Engineers  with  the  following  indorsement  of  the 
'War  Department : 

•  *  Respectfully  returned  to  the  Chief  of  Engineers. 

*'The  Secretary  of  War  thinks  that  farther  information  should  be  cfbtaiued  as  to 
the  probability  of  the  construction  by  private  parties  of  the  canal  within  mentioned 
before  taking  any  action  on  these  papers. 

**  Robert  T.  Lincoln, 

^*  Secretary  of  War.*' 

Will  you  please  inform  roe  whether  it  is  your  intention  to  construct  a  canal  aroundi 
the  south  end  of  the  Menasha  Dam,  and.  If  so,  the  dimensions  of  the  same,  width^ 
depth  below  low  water,  length,  and  dimensions  of  sluice-way  at  lower  end  or  dam. 

If  it  is  proposed  to  make  such  canal,  when  will  it  be  done,  and  what  guarantee  cao. 
you  give  that  it  will  be  done  ? 

Your  statement  that  you  have  not  consented  to  allow  any  interference  with  the  dam 
at  Menasha,  and  that  you  have  owned  that  property,  and  still  own  it,  will  be  for- 
warded to  t^e  Chief  of  Engineers. 

In  reply  to  your  letter  to  Colonel  Fuller  of  November  28,1882, 1  would  state  that 
we  have  soundings  of  the  canal  at  Menasha,  made  in  1873  by  Mr.  Russell,  who  is  not. 
now  employed  on  the  work,  and  whose  address  is  not  in  this  office. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut,  Col.  of  Engineers, 

Bvt.  Col,  U.  8.  A^ 
P.  V.  Lawson,  Esq., 

M^naeka^  Wie. 

I  have  received  no  reply  to  this  commuDication.  The  letter  from  Mr' 
Lawson  to  which  1  refer  is  as  follows : 

Menasha,  Wis.,  ^Toi'einftcr  26,1882. 

Dear  Sir:  Has  anything  fnither  been  decided  on  in  the  matter  of  lowering,  recon- 
structing, or  improving  our  dam  here  at  Menasha  ?  I  am  informed  that  it  is  the  pres- 
ent intention  of  the  Department  to  lower  that  portion  of  the  dam  which  lies  between 
the  coral  mill  and  paper  mill  to  a  depth  of  3  feet,  as  originally  intended.    Is  this  so  t 

I  am  also  informed  tVbt  that  improvement  is  to  hinge  on  the  condition  that  we  open 
np  the  contemplated  sluice-way  in  the  Lawson  Canal  south  of  the  paper  mill ;  in 
other  words,  if  one  is  constructed  the  other  will  not  be.     Is  there  any  truth  in  thisf 

I  beg  to  inform  the  Department  again  that  we  have  not  consented,  nor  do  we  con- 
sent, to  any  interference  by  the  Government  with  the  dam  here,  and  that  we  have 
owned  that  property,  and  still  own  it,  and  that  any  interference  with  the  same  is  a 
trespass  on  our  rights  and  upon  our  property. 

Tne  present  uncertain  condition  of  things  has  been  a  g^at  set  back  to  improve- 
ments and  investment  this  winter,  and  if  auything  can  be  done  to  put  a  final  settle- 
ment to  all  matters  and  Contemplated  improvements  at  once  and  some  guarantee  given 
for  the  future,  we  hope  the  Department  can  see  its  way  clear  to  do  so. 
Yours,  very  truly, 

P.  V.  Lawson. 

Col.  D.  C.  Houston. 

The  recommendations  of  the  Board  of  Engineers  constituted  by 
Special  Orders  No.  81,  headquarters  Corps  of  Engineers,  current  series,, 
in  their  preliminary  report  dated  September  1, 1882,  and  approved  by 
your  letter  of  September  21, 1882,  have  been  carried  out  as  far  as  the 
lateness  of  the  season  and  interruption  by  legal  proceedings  would  per- 
mit. 

The  old  dam  proper  has  been  lowered  18  inches  and  flush-boards  (re- 
movable) 18  inches  high  placed  thereon.  Excavation  has  been  made 
and  timbers  partially  framed  to  extend  the  dam  to  the  railroad  track  at 
Syme's  mill,  preparatory  to  removing  the  embankment,  but  this  work 
has  been  suspended  by  another  order  of  the  circuit  court  of  Winnebago 
County,  Wisconsin,  dated  December  2,  1882,  on  petition  of  Alex  Syme, 
owner  of  mills  adjacent  to  the  dam.    The  case  was  heard  on  the  9th 
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instant,  the  United  States  being  represented  by  Hon.  O.  B.  Thomaa? 
special  Assistant  Attorney-Oeneral,  and  the  case  is  transferred  to  the 
United  States  circuit  conrt  for  the  eastern  district  of  Wisconsin,  tbe 
next  term  of  which  is  in  January  next, 

I  do  not  think  it  is  the  present  intention  of  private  parties  to  con- 
struct a  canal  around  the  south  end  of  the  dam. 

In  lowering  the  old  dam  it  was  found  to  be  in  very  poor  condition,  so 
much  so  that  it  should  be  rebuilt  as  soon  as  practicable.  The  rebuild- 
ing will  necessitate  a  coffer-dam  above,  as  indicated  on  the  accompany- 
ing tracing.  The  tracing  shows  the  form  of  sluice-way  it  is  proposed  to 
construct. 

There  will  be  27  openings,  each  5  feet  wide  and  4  feet  high,  which  will 
discharge  a  volume  of  water  equivalent  to  an  opening  200  feet  long  and 
S  feet  deep.  The  sluice-way  will  not  cost  as  much  as  a  fixed  dam,  and 
ftom  the  manner  in  which  it  is  proposed  to  construct  it,  will  be  as  eflFect- 
ive  for  all  purposes,  and  admit  of  being  opened  at  any  time.  The  open- 
ings are  closed  by  gates  which  are  practically  water-tight. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut.  Col.  of  Engineers, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  8.  A, 


I-ETTER    OF  THE  HON.  THE  SECRETARY  OF  WAR    TO  T    E  HON.  THE 

ATTORNEYOBNERAIi. 

War  Department, 
Washington  City^  January  2,  1883. 

Sm:  I  have  the  honor  to  inclose  herewith,  with  other  papers  on  the 
subject,  a  communication  from  the  Chief  of  Engineers,  dated  No- 
vember 14, 1882,  submitting  to  this  Department  the  final  report  from 
the  Board  of  Engineer  ofQcers  constituted  to  take  into  consideration  and 
report  upon  the  conditions  attached  to  the  appropriation  of  August  2, 
1882,  for  the  improvement  of  Fox  and  Wisconsin  rivers,  requiring  cer- 
tain changes  to  be  made  in  the  dams  at  Menasha  and  Appleton,  in  or- 
der to  maintain  the  waters  about  the  outlet  of  Lake  Winnebago  to  their 
natural  heights. 

It  appearing  from  said  report  that  the  construction  of  a  canal  on  the 
south  side  of  the  river  from  a  point  above  the  daiu  to  a  point  below 
had  been  commenced  by  private  parties,  the  papers,  as  will  be  seen  by 
indorsement  on  the  above-mentioned  letter,  were  returned  to  the  Chief 
of  Engineers  with  stsitement  that  further  information  should  be  ob- 
tained as  to  the  probability  of  the  construction,  by  private  parties,  of 
the  canal  referred  to  before  taking  action  in  the  matter,  and  have  been 
returned  by  the  Chief  of  Engineers,  inclosing  additional  papers,  from 
which  it  appears  not  to  be  the  intention  of  private  parties  to  construct 
the  canal  in  question. 

It  appears,  however,  that  certain  work  recommended  by  the  Board 
in  it-s  report  as  a  preliminary  measure  has  again  been  arrested  by  an 
order  of  the  local  court,  and  that  the  case  has  been  transferred  to  the 
United  States  court,  the  next  term  of  which  is  in  January  instant,  and 
the  Chief  of  Engineers  submits  whether  it  is  not  advisable  to  take  this 
opportunity  to  test  the  question  as  to  the  right  of  the  Government  t» 
make  the  changes  in  the  dam  proposed  in  the  final  report  of  the  Board. 

In  view  of  the  questions  presented  I  beg  that,  should  such  course  be 
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deemed  advisable,  yoa  will  please  instruct  the  proper  United  States 
district  attorney  to  examine  into  the  questions  involved,  and  to  take 
sach  measures  as  may  be  deemed  proper  to  protect  and  maintain  the 
rights  of  the  United  States  in  the  premises. 

Very  respectfully,  your  obedient  servant, 

Robert  T.  Lincoln, 

Secretary  of  War. 
The  honorable  the  Attorney-General. 


LETTER  of  MR.  N.  M.  EDWARDS,  CIVIL  ENGINEER. 

Appleton,  Wis.,  March  23, 1883. 

Dear  Sir  :  In  answer  to  your  request  for  an  estimate  of  the  cost  of 
a  plan  of  deep  sluice-ways  near  one  end  of  the  Appleton  stone  dam, 
with  gates  thereto,  as  compared  with  the  present  requirements  of  the 
War  Department,  and  also  for  results  of  calculations  upon  the  effective- 
ness of  each  method,  I  would  reply : 

I  understand  the  War  Department  proposes  to  lower  the  dam  18 
inches  by  removing  the  heavy,  finely-finished  cut-stone  work  which  is 
now  thoroughly  clamped  and  doweled,  forming  the  top  of  the  dam,  and 
upon  the  tess  compact  stone  masonry  to  place  wood  work  and  adjustable 
^ates  or  flush -boards  along  the  whole  length  of  the  dam. 

My  estimate  of  the  cost  of  removing  the  696  feet  of  the  top  surface 
for  the  flow  of  water  is  about  $5,000. 

Gates  for  over  the  whole  length  of  the  dam  that  may  be  readily 
worked,  say  93,000. 

The  other  plan  suggested  is  as  follows :  To  cut  three  openings,  of  20 
feet  each,  down,  to  the  bedrock  of  river,  near  the  southeast  end  of  the 
dam,  within  the  part  already  inclosed  by  coffer-dam  and  where  the  top 
is  already  removed,  leaving  but  about  a  space  of  10  feet  for  piers  be- 
tween the  openings.  The  piers  to  be  about  30  feet  long,  10  wide,  and 
about  13  high.  The  openings  or  sluice-ways  to  have  gates  readily 
worked,  to  allow  unobstructed  flow  of  water  or  any  proportion  thereof. 

The  Taintor  gate  I  would  advise  as  the  best  adapted  of  any  within  my 
knowledge  to  answer  the  purposes  required,  a  rough  side  view  of  which 
is  given  on  the  plan  herewith. 

Tlie  work  already  done,  in  removing  top  of  the  dam,  will  not  be  lost, 
as  the  location  is  adapted  for  sluice-ways,  thus  throwing  a  large  volume 
of  water  toward  the  middle  of  the  river,  correcting  a  tendency  to  excess 
of  water  flow  during  a  freshet  on  the  north  side. 

My  estimate  of  the  cost  of  said  piers,  together  with  the  removing  of 
the  parts  of  the  dam  and  completing  the  masonry  ready  for  the  gates 
is  $3,400. 

For  cost  of  gates,  attachments  for  working  and  securing  same  in 
position,  $1,500. 

Upon  the  accompanyiog  plan  will  be  seen  a  sketch  of  the  location 
and  plan  suggested. 

After  lowering  the  dam  18  inches,  having  a  top  with  greater  resist- 
ance than  the  present  form  to  the  flow  of  water,  I  calculate  that  4  feet 
flow  over  the  dam  will  give  about  1,120,000  cubic  feet  flow  per  minute, 
or  about  the  same  as  passed  over  at  the  time  of  the  greatest  flood  ever 
experienced  in  Appleton. 

Now,  with  the  newly-suggested  plan  of  three  openings,  each  20  feet 
wide,  extending  to  the  bed  rock  and  having  gates  that  can  be  readily 
worked  by  one  man,  allowing  full  flow  or  any  part  thereof,  together 
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with  the  flow  over  the  remaining  608  feet  of  the  present  form  of  dam, 
by  calcalation,  1  get  a  total  flow  of  1,270,000  cubic  feet  per  minate;  if 
a  greater  flow  is  demanded  another  gateway  can  be  readily  added  now 
or  at  any  fatare  time. 

Resi>ectfully,  yours, 

N.  M.  Edwards, 

Civil  Engineer. 
Hon.  A.  L.  Smith. 

[First  iDdorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
ApHl  10, 1883. 

Bespectfally  returned  to  the  honorable  the  Secretary  of  War. 

The  act  of  August  2, 1883,  provides  that  the  Secretary  of  War  shaU 
cause  such  changes  to  be  made  in  the  dam  at  Appleton  not  inconsist- 
ent with  the  security  of  navigation,  as  may  be  necessary  to  reduce  to 
and  maintain  the  waters  of  Lake  Winnebago  and  Little  Buttes  des 
Mortes,  respectively,  at  their  natural  height. 

The  Hon.  Messrs.  Smith  and  Guenther,  and  others,  prefer  that  the 
changes  and  alterations  at  upper  dam  at  Appleton  should  consist  in  a 
sluice-way,  either  extending  to  the  entire  depth  of  the  dam  to  the  nat- 
ural rock  upon  which  it  is  founded,  as  shown  in  the  drawing  submitted 
with  these  papers,  or,  as  they  state  in  conversation,  by  an  equivalent 
sluice  of  less  depth,  while  the  Board  to  which  this  subject  was  referred 
recommended  the  removal  of  the  top  of  the  dam  to  the  depth  of  18 
inches,  and  the  use  of  flush -boards  during  the  seasons  of  low  water. 

Either  of  the  modes  suggested  will,  in  my  judgment,  comply  with  the 
requirements  of  the  law,  and  I  have  recommended  that  the  one  advised 
by  the  Board  be  adopted.  While  I  do  not  see  that  the  choice  between 
these  is  very  important,  yet  the  Board  which  visited  the  locality  may 
have  been  influenced  by  considerations  which  are  not  apparent  to  us 
here. 

In  view  of  the  wishes  of  the  people  representing  the  local  interests, 
and  the  idea  presented  by  Mr.  Smith,  that  the  Board  was  influenced  in 
its  choice  by  what  it  deemed  the  requirements  of  the  law,  it  seems  tome 
proper  that  the  Board  be  again  called  together  to  reconsider  the  subject. 

If  this  suggestion  be  approved,  the  necessary  orders  will  be  issued 
by  this  office. 

It  should  be  stated  that  the  report  of  the  Board  was  sent  to  the 
Department  of  Justice  and  transmitted  thence  to  the  United  States 
attorney  in  Wisconsin,  with  other  papers  in  connection  with  the  in- 
junction proceedings  in  the  case  of  the  Menasha  Dam.  it  cannot,  there- 
fore, be  submitted  with  these  papers. 

H.  G.  Wright. 

Chief  of  Engineers^ 
Brig,  ami  Bvt  Maj.  Oen. 

[Second  indoreement.] 

EespectfuUy  returned  to  the  Chief  of  Engineers  approving  his  sug- 
gestion that  the  Board  be  again  called  together  to  reconsider  the  sub- 
ject. 

By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 
War  Department,  April  11,  1883. 
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letteb  transmitting  eepobt  op  boabd  of  enaineebs. 

United  States  Engineeb  Office, 

Milwaukee^  Wis.,  May  10, 1883. 

Oenbbal  :  I  have  the  honor  to  transmit  herewith  the  report  of  the 
Board  of  Engineer  officers  reconvened  by  Special  Orders  No.  40,  dated 
Headquarters  Corps  of  Engineers,  Washington,  D.  C,  April  14, 1883. 
and  to  retnm  the  papers  sent  with  your  letter  of  instractions  dated 
April  14, 1883. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Xtetet  Col.  of  Engineers. 
Brig.  Gen.  H.  G.  Wbioht, 

Chief  of  Engineers,  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Enoineebs, 

U.  S.  Abmy, 
May  12, 1883. 
Bespectfully  submitted  to  the  honorable  the  Secretary  of  War. 
The  Board  of  Engineers  was  reconvened  at  Appleton,  Wis.,  by  direc- 
tion of  the  Secretary  of  War  "  for  the  purpose  of  considering  and  re- 
porting upon  certain  protests  of  citizens  against  the  lowering  of  the 
upper  dam  at  Appleton,"  &c.,  and  its  report  is  just  received  at  this 
ofSoe. 

It  will  be  seen  that  the  Board  approves  the  general  plan  proposed  by 
Mr.  N.  M.  Edwards,  civil  engineer,  submitted  to  the  Wax;  Department 
April  10, 1883,  by  the  Hon.  B.  Guenther  and  the  Hon.  A.li.  Smith,  and 
recommends  the  cutting  of '<  four  openings,  each  20  feet  long,  down  to 
the  bed  rock  upon  which  the  dam  rests,  near  the  south  end  of  the  dam 
where  the  top  is  already  removed,  leaving  a  space  between  the  openings 
for  piers  to  support  gates  which  can  be  easily  raised  or  lowered  to  allow 
an  unobstructed  or  partial  flow  of  water  as  required.  From  the  infor- 
mation before  the  Board,  the  Taintor  gate  recommended  by  Mr.  Edwards 
seems  the  best  adapted  for  the  purpose. 

<<The  number  of  openings  may  be  increased  in  future  if  found  neces- 
sary." 

1  concur  in  the  views  and  recommendations  of  the  Board,  believing 
that  the  plan  now  recommended  will  answer  the  purpose  as  well  as  the 
lowering  of  the  dam  heretofore  recommended,  and  will  better  meet  the 
views  and  wishes  of  those  interested  at  Appleton. 
Previous  papers  herewith. 

H.  G.  Wbight, 

Chief  of  Engineers, 
Brig,  and  Bvt.  Maj.  Gen. 

[Second  indorsement.  ] 

The  Secretary  of  War  concurs  with  the  Chief  of  Engineers  in  the 
views  and  recommendations  of  the  Board  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedal,b, 

Chief  Clerk. 
Wab  Depabtment,  May  15, 1883. 
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report  of  board  of  enginebr8. 

United  States  Engineer  Office, 

Milwaukee^  TTm.,  May  10, 1883. 

General:  The  Board  of  Engineers  constituted  by  Special  Orders 
No.  81,  Headquarters  Corps  of  Enf(ineers,  series  of  1883,  and  reconvened 
by  Special  Orders  Ko.  40,  dated  Headquarters  Corps  of  Engineers,  Wash- 
ington, D.  0.,  April  14, 1883,  having  met  at  Appleton  on  the  9th  instant, 
has  the  honor  to  submit  the  following  report : 

The  proviso  in  the  river  and  harbor  act  approved  August  2, 1882, 
relating  to  the  Fox  and  Wisconsin  rivers,  requires — 

Such  changes  and  alterations  to  be  made  in  the  dams  at  Menasha  and  Appleton,  not 
inconsistent  with  security  to  navigation,  as  may  be  necessary  to  reduce  to  and  main- 
tain the  waters  of  Lake  Winnebago  and  Little  Lake  Buttes  aes  Mortes,  respectiTely, 
at  their  natural  height. 

In  its  preliminary  report,  dated  September  1, 1882,  the  Board  recom- 
mended— 

That  the  dam  at  Menasha  and  the  apper  Government  dam  at  Appleton  be  lowered 
18  inches  below  the  crests,  and  that  provision  be  made  to  raise  the  dams  in  low  water 
t>v  appliances  which  can  readily  be  removed  and  which  shall  be  subject  to  the  contiol 
of  the  Government.    The  dams  will  be  in  part  movable. 

The  lowering  of  the  dams  was  for  the  purpose  of  reducing  the  height 
of  the  water  in  Lake  Winnebago  and  Little  Lake  Buttes  des  Mortes, 
and  provision  was  made  for  ramng  the  dams  by  movable  arrangements 
in  low  water,  should  it  be  necessary  for  purposes  of  navigation. 

This  plan  seemed  to  the  Board  to  conform  as  nearly  as  possible  to  the 
intent  of  the  law,  and  it  was  understood  that  the  lowering  of  the  dams 
was  demanded  by  those  directly  interested  in  reducing  the  height  of 
water  in  the  lakes. 

As  the  Appleton  Dam  bears  the  same  relation  to  Little  Lake  Buttes 
«des  Mortes  that  the  Menasha  Dam  does  to  Lake  Winnebago,  the  same 
plan  was  recommended  in  both  cases.  In  the  final  report  of  the  Board, 
<dated  October  30, 1882,  no  further  recommendation  was  made  in  refer- 
ence to  the  Appleton  Dam.  The  Appleton  Dam  is  of  solid  stone  ma- 
•sonry,  700  feet  long,  capped  with  heavy  coping-stone  19  inches  thick ;  150 
linear  feet  of  this  coping  have  been  removed,  and,  under  the  present  plan, 
are  to  be  replaced  by  plank  supported  by  iron  brackets.  The  brackets 
are  hinged  so  that  when  the  plank  are  removed  tliey  will  lie  flat  on  the 
top  of  the  dam.  The  plank  are  to  be  14  feet  long,  il  inches  wide,  and 
2  inches  thick,  so  that  they  can  be  readily  handled.  Similar  arrange- 
ments have  been  in  use  at  other  points  for  many  years. 

The  citizens  of  Appleton  and  some  persons  directly  interested  in  navi- 
gation object  to  this  plan  for  the  reiasons  (more  fully  stated  in  the  accom- 
panying papers)  that  the  boards  are  liable  to  be  displaced  by  floating 
logs  and  ice,  and  that  it  will  l>e  difficult  and  take  a  long  time  to  replace 
them,  thereby  injuring  the  water  power  at  Appleton  and  interfering 
with  the  navigation  of  the  river. 

They  therefore  a«k  that,  instead  of  lowering  the  dam,  sluice-ways  be 
substituted;  and  a  plan  for  such  sluice-ways  has  been  submitted  to  the 
War  Department  and  referred  to  this  Board. 

The  present  plan,  like  most  movable  dams  in  similar  localities,  is  open 
to  the  objections  made,  though  it  is  believed  they  are  not  so  serious  as 
supposed. 

The  water  in  Little  Lake  Buttes  des  Mortes  can  be  lowered  by  means 
of  sluice-ways  of  sufficient  capacity  in  the  Appleton  Dam  as  well  as  by 
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the  plan  recommended  by  the  Board,  and  it  appears  from  the  indorse- 
ment of  the  Chief  of  Engineers,  dated  April  10,  1883,  that  this  method 
will  comply  with  the  requirements  of  the  law. 

In  view  of  this,  and  for  the  reason  that  it  will  meet  the  views  of  the 
citizens  of  Appleton  and  those  interested  in  navigation,  without  detri- 
ment to  other  interests,  the  Board  would  recommend  that  sluices  be 
made  in  the  upper  Appleton  dam  of  such  capacity  that,  when  opened, 
the  height  of  water  may  be  reduced  at  least  as  much  as  by  lowering  the 
entire  dam  18  inches. 

The  Board  approves  the  general  plan  proposed  by  Mr.N.M.  Edwards, 
civil  engineer,  submitted  to  the  War  Department  by  Hon.  B.  Guenther 
and  Hon.  A.  L.  Smith,  April  10,  1883.  The  plan  recommended  is  as 
follows:  To  cut  four  openings,  each  20  feet  long,  down  to  the  bed  rock 
upon  which  the  dam  rests,  near  the  south  end  of  the  dam,  where  the  top 
is  already  removed,  leaving  a  space  between  the  openings  for  piers  to 
support  gates  which  can  be  easily  raised  or  lowered  to  allow  an  unob- 
structed or  partial  flow  of  water  as  required.  From  the  information 
before  the  Board,  the  Taintor  gate,  recommended  by  Mr.  Edwards,  seems 
the  best,  adapted  for  the  purpose. 

The  number  of  openings  may  be  increased  in  future  if  found  neces- 
sary. 

The  Board  has  considered  the  protest  against  this  change  of  plan  by 
Mr.  J.  L.  Clement,  chairman  of  the  Ifeenah  Water  Power  Company, 
submitted  to  the  Chief  of  Engineers  by  Mr.  J.  B.  Davis,  April  10, 1883, 
and  it  Appears  from  an  interview  with  the  parties  interested,  both  at 
Keenah  and  Appleton,  that  the  objection  is  not  so  much  to  the  sluices 
as  to  the  possibility  that  they  may  not  be  so  operated  as  to  lower  the 
water  with  the  same  certainty  as  would  result  from  a  permanent  lower- 
ing of  the  dam  18  inches. 

This  objection  is  disposed  of  by  the  fact  that  the  dam  is  the  property 
of  the  United  States  and  the  gates  under  control  of  its  officers. 

It  was  proposed  by  those  interested  at  Neenah  that  the  sluices  should 
be  kept  open  as  long  as  the  water  was  above  the  crest  of  the  dam. 
Those  interested  in  the  water-power  at  Appleton  think  that  the  head 
on  the  dam  should  not  be  less  than  8  inches  when  the  volume  of  dis- 
charge is  sufficient. 

This  latter  question  is  one  that  does  not  affect  the  navigation  of  the 
river,  but  is  purely  a  matter  affecting  the  local  and  manufacturing  in- 
terests at  the  two  places.  As  the  head  of  water  on  the  dam  at  Apple- 
ton,  which  will  not  injure  the  water-power  at  Neenah,  is  a  variable 
quantity,  depending  upon  the  available  head  of  water  at  the  Neenah 
Mills,  the  Board  does  not  deem  it  advisable  to  fix  it  absolutely,  and  is 
of  opinion  that  the  matter  should  be  determined  by  agreement  between 
the  parties  interested,  whose  interests  seem  to  be  in  conflict. 

Bespectfully  submitted. 

D.  C.  Houston, 

Lieut  Col.  Engrs,^  Bvt,  GoL 

HEN31Y  M.   BOBERT, 

Lieut  CoL  JEngrs. 
W.  H.  H.  Benyaued, 

Major  of  Engineers. 
Brig.  Gen.  H.  6.  Wbioht, 

Chief  of  Engineers^  U.  S.  A. 
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IMPROVEMENT  OF  THE  HARBORS  OF  CHICAGO  AND  CALUMET,  LAKE 
MICHIGAN— IMPROVEMENT  OF  ILLINOIS  RIVER— SURVEYS  FOR  HENNE- 
PIN CANAL,  AND  FOR  THE  ENLARGEMENT  OF,THE  ILLINOIS  AND  MICHI- 
GAN CANAL.  , 


REPORT  OF  MAJOR  W,  H.  H,  BENYAURD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  lb83,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Chicag^Harbor,  Illinoia.  I  3.  lUinois  River. 

2.  Calamet  Harbor,  Illinois.   '  | 

SURVEY. 
4.  For  Hennepin  Canal,  and  for  the  enlargement  of  the  Illinoia  and  Michigan  Canal. 


United  States  Engineer  Office, 

Chicagoj  Illj  July  25, 1883. 

Oeneral:  I  have  the  honor  to  transmit  herewith  annaal  reports  of 
operations  upon  works  of  river  and  harbor  improvement  under  my  charge 
for  the  fiscal  year  ending  June  30,  1883. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bbnyattbd, 

Major  of  Engineers. 
Brig.  Gen.  H.  6.  WRiaHT, 

Chief  of  Engineers^  U.  8.  A. 


GGi. 

IMPROVEMENT  OF  HARBOR  AT  CHICAGO,  ILLINOIS. 

The  project  of  improvement  now  in  course  of  execution  at  this  har- 
bor was  adopted  in  1870  and  modified  in  1878.  The  objects  sought  are, 
Jirst^  the  formation  of  an  outer  harbor  adjoining  the  entrance  to  the 
Chicago  Biver,  and  designed  also  to  furnish  increased  commercial 
facilities,  by  relieving  the  river  from  its  overcrowded  condition ;  second^ 
the  creation  of  a  harbor  of  refuge,  affording  a  good  anchorage  in  deep 
water  and  safe  access  to  the  onter  harbor  and  river. 
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EXTERIOR  BREAKWATER, 

The  first  crib  for  this  breakwater  was  sunk  in  position  July  7,  1881, 
and  by  the  end  of  that  fiscal  year  1,5:56  linear  feet  of  cribs  were  sunki 
and  superstructure  to  the  required  height  placed  over  about  1,200  feet. 

The  appropriations  for  this  work  became  exhausted  July  5, 1882,  and 
the  work  was  then  suspended,  and  was  not  resumed  until  August  17, 
after  the  appropriation  of  August  2  had  become  available. 

Six  weeks  of  the  most  advantageous  working  season  were  lost 
thereby. 

At  the  close  of  the  working  season  of  1882,  eight  additional  cribs  of 
100  feet  each  had  been  sunk,  and  superstructure  to  the  height  of  4  feet 
placed  over  the  entire  length. 

Active  operations,  under  the  supervision  of  Mr.  George  C.  Almy^ 
were  resumed  on  April  24,  last,  and  at  the  close  of  the  fiscal  year  one 
additional  crib  of  100  feet  in  length  was  sunk,  two  more  were  ready  for 
sinking,  and  three  others  were  in  various  stages  of  completion. 

In  addition,  other  miscellaneous  work  was  done  in  the  way  of  build- 
ing scows  and  repairing  the  breakwater,  damaged  by  storms  and  col- 
lisions. 

The  breakwater  was  struck  several  times  and  somewhat  damaged  by 
inward  and  outward  bound  craft  during  the  season,  as  follows : 

August  6,  by  steamer  Siberia,  breaking  thirteen  courses  of  timber 
below  the  water.  September  20,  by  unknown  vessel,  breaking  eleven 
courses  of  timber  below  the  water.  October  12,  by  unknown  vessel, 
at  two  points,  breaking  four  coiu'ses  of  timber  below  the  water  and 
carrying  away  the  lamp-post  from  Crib  No.  12.  December  2,  by  schooner 
Floivetta,  loosening:  about  75  feet  of  suDcrstructure. 

On  May  20  and  21,  during  a  very  severe  northeast  storm,  some  ves- 
sels in  attempting  to  enter  the  harbor  ran  afoul  of  the  breakwater,  and 
one  section  of  the  superstructure,  about  200  feet  long,  and  several 
courses  of  the  work  below  the  water  level  were  carried  away  and  landed 
near  Fifty-first  street.  On  the  3Lst  of  the  same  month  the  schooner 
Regulator,  outward  bound,  ran  into  the  breakwater,  but  did  very  little 
damage  to  the  work. 

Advertisements  inviting  proposals  for  2,  225,000  fei^t,  B.  M.,  timber 
for  breakwater  construction  were  publi^ed  December  5,  1882,  and 
opened  January  10,  1883,  and  contracts  awarded  as  follows : 

Alfred  S.  Packard,  hemlock  timber  for  five  cribs,  at  $12.50  per  thou- 
sand; pine  timber  for  five  cribs,  at  $17  i)er  thousand. 

A.  II.  Petrie  *&  Co.,  hemlock  timber  tor  five  cribs,  at  $11.25  per  thou- 
sand; pine  timber  for  iive  cribs,  at  $15.45  per  thousand. 

An  agreement  was  entered  into  with  Singer  &  Talcott  Stone  Com- 
pany tor  some  0,000  cords  of  stone,  at  $5.25  per  cord,  being  a  reduction 
of  75  cents  per  cord  from  the  ju'ice  paid  last  year. 

The  contract  with  Georjue  Uannahs,  dated  March  24,  1881,  for  fur- 
nishing timber  for  this  harbor  was  annulled  July  22  by  authority  from 
the  Chief  of  Engineers  in  letter  dated  July  18,  leaving  undelivered 
611,192  feet,  B.  M.,  of  the  amount  contracted  for. 

DREDGING  IN  OUTER  HARBOR. 

The  present  project  contemplates  dredging  the  outer  harbor  to  a  depth 
of  1(>  feet,  the  westerly  limit  of  dredging  being  the  dock  line  established 
by  the  Board  of  Engineers,  convened  by  Special  Order  168,  Chief  of 
Engineers,  August  3,  1871,  the  area  included  being  about  two  hundred 
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and  seventy  acres,  the  original  depth  of  which  varied  from  10  to  19  feet* 
The  remainder  of  the  sheltered  area  will  be  reserved  for  piers  and  slips^ 
and  comprises  one  hundred  and  eighty-five  acres,  making  the  total  lake 
area  incladed  within  the  limits  of  the  outer  harbor  four  hundred  and 
fifty-five  acres. 

There  was  no  dredging  done  during  the  year. 

In  response  to  advertisements  for  proposals  for  dredging  dated  De- 
cember 5, 1882,  bids  were  received  and  opened  January  10, 1883,  but 
all  were  rejected  as  being  consideied  unreasonably  high,  the  lowest  bid 
being  that  of  Harry  Fox  &  Co.,  24J  cents  per  cubic  yard. 

This  work  was  re-advertised  and  bids  received  and  opened  May  30,, 
and  contracts  awarded  to  Green  Bay  Dredge  and  PileDriver  Company 
at  17^  cents  per  cubic  yard,  being  Of  cents  per  yard  less  than  any  bid 
at  the  previous  opiening. 

A  survey  of  the  harbor  was  made  by  Mr.  G.  A.  M.  Liljencrautz,  assist- 
ant engineer,  so  as  to  ascertain  its  present  condition,  and  give  full 
information  as  to  the  amount  of  dredging  required. 

The  result  of  the  survey  shows  that  there  has  been  a  deposit  varying 
in  amount,  and  reaching  a  maximum  of  about  18  inches  in  the  northerly 
portion  of  the  area  dredged  since  1879,  and  to  a  slight  extent  at  certain 
points  in  the  middle  and  southerly  portions  of  this  area.  The  shallow- 
est of  these  places  is  directly  inside  of  the  entrance  to  the  basin  from 
the  river,  and  in  direct  line  of  vessels  entering  at  that  point.  These 
various  points  will  receive  attention  at  the  outset  of  the  dredging  opera- 
tions. The  total  amount  of  material  yet  to  be  removed  from  the  harbor 
amounts  to  about  400,000  cubic  yards. 

PROPOSED   APPLICATION   OF  FUNDS  AVAILABLE. 

The  amount  available  for  the  coming  season,  exclusive  of  outstand- 
ing liabilities  is  $45,051.40. 

It  is  proposed  to  continue  dredging*  operations  in  the  harbor  to  the 
extent  of  removing  118,000  cubic  yards  of  material.  Work  will  also 
be  continued  ni)on  the  construction  of  the  exterior  breakwater,  and  it 
is  estimated  that  at  the  end  of  the  fiscal  year  ending  June  30,  1884,, 
3,400  feet  of  crib  work  will  have  been  comi)]eted,  with  the  superstruc- 
ture to  a  full  height  over  about  3,000  feet. 

esti:mate  for  tue  year  ending  june  30, 1885. 

For  the  purpose  of  continuing  the  extension  of  the  exterior  break- 
water, the  sum  of  $200,000  is  asked,  being  the  same  amount  estimated 
for,  but  not  appropriated  last  year.  The  work  of  deepening  the  outer 
harbor  should  also  be  continued,  which  will  require  $30,000  additional 
for  the  next  season's  work. 

The  estimated  cost  of  the  contemplated  improvement  is  81,000,500. 
This  includes  the  cost  of  the  southerly  breakwater  (since  completed), 
the  dredging  of  the  outer  harbor,  and  the  completion  of  the  exterior 
breakwater. 

The  total  amount  applicable  to  these  works  since  the  project  was 
adopted  is  $625,500,  made  up  as  follows : 

Amount  available  when  project  was  adopted ^')5, 500 

Appropriated  March  3,  1^79 75,000 

Appropriated  June  14,  18d0 145,000 

Appropriated  March  3,  l!^81 150,000 

Appropriated  August  2,  1882 200,000 

Total 625,500 
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Of  this  amount  there  has  been  expended  to  the  30th  of  Jane^  1883 
{including  outstanding  liabilities),  $579,848.60. 

Chioago  is  a  port  of  eiitrv  in  the  collection  district  of  Chicago.  There  is  a  light- 
house on  the  shore  end,  and  a  beacon  light  on  the  lake  end  of  the  north  pier;  there  is 
Also  a  beacon  light  on  the  south  end  of  the  westerly  breakwater. 

Number  of  vessels  entered  during  the  fiscal  year 12, 048 

Number  of  vessels  cleared  during  the  fiscal  year 12, 845 

Amount  of  revenue  collected $4,169,112  5fi 

Money  statement. 

July  1, 1882,  amount  available 141,8-52  55 

Amount  appropriated  by  act  passed  August  2,  1882 200,000  00 

241, 852  55 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $130,843  85 

July  1,  1883, outstanding  liabilities 65,357  30 

196,201  15 

July  1, 1883,  amount  available 45,651  40 

Amount  (estimated)  required  for  completion  of  existing  project 384, 000  01 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1885.  230, 000  00 


AhBiraoi  of  proposals  reoehed  and  opened  January  10,  1883,  for  furnishing  2,255,000 /^ei; 
B.  Jf.,  timber t  for  breakwater  oonstructionf  at  Chicago,  IlL 


Name  of  bidders. 

Sabstruotiire. 

Sopersirac- 
ture. 

Total  for  one  orib. 

Total  for  t«n  cribt. 

3ra 

Pine. 

Hem. 
lock. 

I 

Pine. 

1 

^p'-Hsr 

1 

Albert  H.  Petrie  and 

WllUwnMcMlllen*. 

Alfred  S.  Packardt .. 

PwM. 

PerM, 

$1125 
12  50 
14  45 
14  45 
18  75 
14  40 
12  90 

5 

7 
4 
4 
10 
10 
10 

5 

1 
P#r  Jf.i 

$15  45  1    6 
17  00  1    7 

17  90       4 

18  45       4 
22  75     10 
18  20  1  10 
18  50      s 

1 
$2  718  29 

1 

'$27,182  M 

'  3.011  11 

1  SA  111  10 

Peter  Fesh 

1  3.883  96 

$4, 077  09  .  3, 414  37 
4, 096  96  ,  4, 364  50 
4,021  85  1  3.392  27 
!  3,100  83 

...  I  sa  619  61 

Patrick  Would 

Archibald  McArthor. 
Bickford,  Knox&Co. 
George  Hannahn . 

$18  45 
20  76 
18  20 

$40,770  90,  34.143  71 
46.969  50,  43.645M 
40,218  50  33.9S2  70 

1  31.MS  ao 

8 

FitseunmoDS  it  Con- 
nell 

18  50 

18  50 

10 

1 
4,088  15    

1  ^ 

40,881  50 

1 

*  Awarded. 


t  Fire  cribs  awarded. 


Abstract  of  proposals  received  and  opened  January  10, 1883,  for  dredging  Chicago  Harbor  ^ 

Illinois. 


3fo. 


Names  of  bidders. 


Price. 


Harry  Fox  &  Co 

Chicago  Dredffing  and  Dock  Company. 

Oreen's  Dredging  Company 

F.  M.Knapp 

Carkin, Stlckney  ACram 

Tmman  &  Cooper 


Fercu-nd. 

s 

s 

27 


NOTB.— All  rejected. 
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Ah9traei  of  proposaU  received  and  opened  Majf  30, 1883,  for  dredging  Ckieago  Harbor ,  /ZZi- 

noU, 


No. 


Names  of  bidden. 


Harry  Fox  &  Go 

Greeu's  DredKinfC  Company 

Chicago  Dredging  and  Dock  Company 

Carkin,  Sticknev  Sc  Cram 

Qreen  Bay  Dredge  and  Pile-Driver  Company* 


.Price. 


PermLvd, 

•"^ 

28 
27 
17f 


*  Contract  awarded. 

Aheiracts  of  contracts  for  Chicago  Harbor ,  UlinoiSf  in  force  during  the  fiscal  year  ending 

June  30,  1S83. 


Contractors. 


For— 


{  Date  of  con- 
tract. 


I, 


George  Hannahs !  Timber...  Mar.  24,1881 


William  E.  Hutchinson i do 

George  Hannahs      ' do 


I 

..i  Apr.  19,1882 

_        ^      ..'Apr.  19,18«>2| 

Bickford,  Knox  &  Co |  ..  do I  Apr.  14,1882  I 

A.  H.  Petrie&Co ,...  do 'Jan.  80,188,3  ' 

Alfred  8.  Packard l....do.   ...|Jan.  27, 18«3  | 

Green  Bay  Dredge  and  Pile-  ;  Dredging  .,  Jnne21, 1883  j 
Driver  Company. 


Singer  and    Talcott  Stone 
Company. 


I 
Stone ,  Apr.  21,1 


Expiration  of  con- 
tract 


Remarks. 


October      1,  1881  I 


September  1,  1882 
September  1,  1882 
September  1,  1882 
September  1,  1883 


Close  of  season  of 
navig  ation  of 
1883. 


Extended   to  June   30, 

1882,  and  annulled  July 

22,1882. 

Completed. 

Do. 

Do. 


GG2. 

IxMPROVEMENT  OF  HARBOR  AT  CALUMET,  ILLINOIS. 

The  object  of  this  improvement  is  to  provide  a  safe  and  reliable  en- 
trance to  the  Oalumet  ttiver  and  port  of  South  Chicago.  This  is  to  be 
accomplished  by  the  construction  of  two  parallel  piers  300  feet  apart, 
projecting  from  the  shore  to  deep  water  in  the  lake,  and  by  dredging 
the  channel- way  between  them  to  a  depth  sufficient  to  accommodate  the 
largest  class  of  vessels.  This  work  was  commenced  in  1870,  and  the 
total  length  of  pier  work  completed  is  4,860  linear  feet ;  of  wiiich  3,340 
feet  belong  to  the  north  pier,  and  1,520  feet  belong  to  the  south  pier. 

The  appropriation  of  August  2  last  became  available  too  late  to  make 
any  preparations  for  active  work  before  the  winter  season.  Advertise- 
ments inviting  proposals  for  dredging  25,000  cubic  yards,  more  or  less, 
in  the  harbor,  and  for  extending  the  north  pier  300  additional  linear 
feet,  were  published  I^ovember  10,  and  opened  December  21, 1882,  and 
contracts  awarded  as  follows : 

Calumet  and  Chicago  Canal  and  Dock  Company  for  dredging;  and 
Messrs.  Walsh  &  Hannahs,  of  South  Chicago,  for  pier  extension. 

Work  was  commenced  under  these  contracts  on  the  1st  of  May,  but 
daring  the  interval  between  that  date  and  the  close  of  the  fiscal  year, 
June  30,  the  weather  was  more  or  less  unfavorable  for  outside  work. 
At  the  latter  date  11,007  cubic  yards  of  material  had  been  dredged 
from  the  harbor,  and  Messrs.  Walsh  &  Hannahs  had  two  cribs,  each 
100  feet  long,  for  the  pier  extension,  nearly  completed,  and  all  the  piles 
driven  for  the  pier  foundation. 
5455— B  83 110 
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.  In  connection  with  the  improvement  of  Calamet  Harbor,  the  river  and 
harbor  act  of  AagoBt  2  last  contained  a  provision  directing  the  ap- 
pointment of  a  Board  of  Engineer  officers  to  report  upon  certsun  mat- 
ters ii\  connection  with  the  improvement  of  the  Calumet  Biver.  The 
Board  convened  at  Chicago  October  3«  1882,  and  the  report  was  for- 
warded to  the  Chief  of  Engineers  October  6. 

CONDITION  OF  THE  WOBK  JUNE  30,  1883. 

The  crib  work  in  both  piers  is  in  comparatively  good  condition,  but 
for  the  proper  security  of  the  work  it  will  be  necessary  to  partially  re- 
fill some  of  the  cribs,  as  the  stone  has  settled  below  the  water  levd. 
From  an  inspection  made  last  month  it  is  estimated  tha^  about  200  cords 
of  stone  will  be  required  for  the  north  pier. 

The  shore  line  north  of  the  harbor  has  advanced  somewhat  daring  the 

Sast  season,  due  almost  entirely  to  the  dumping  of  slag  into  the  lake 
y  the  proprietors  of  the  rolling  mill. 

The  recession  of  the  shore  line  south  of  the  harbor  continued  daring 
the  past  season.  At  the  close  of  the  last  fiscal  year  It  was  noted  that 
the  lake  had,  at  several  points,  broken  through  tJie  narrow  strip  of  land 
that  formerly  existed  between  the  lake  and  the  old  river  oatlet.  This 
strip  is  now  entirely  gone,  and  allows  the  sea  to  flow  around  the  land 
end  of  the  south  pier  into  the  river  channel,  and  tends  to  fill  the  same 
up  with  sand.  The  Calumet  Land  and  Dock  Company  propose  to  fill 
up  this  gap  and  build  a  line  of  revetment  out  on  the  original  shore  line 
and  fill  up  the  intervening  space.  If  this  were  not  done,  the  Govern- 
ments in  order  to  protect  the  work  already  accomplished,  would  have 
to  build  a  line  of  revetment  extending  from  the  land  end  of  the  soutli 
pier  to  the  nearest  point  of  the  shore  opposite,  a  distance  of  650  feet 
The  contract  of  Messrs.  Walsh  &  Hannahs  was  extended  to  July  31, 
and  that  of  the  Calumet  and  Chicago  Canal  and  Dock  Company  to 
August  31. 

PBOPOSED  APPLICATION  OP  FUNDS  AVAILABLE. 

The  amount  available  July  1,  1883,  was  130,659.11,  including  out- 
standing liabilities.  This  will  be  exhausted  in  completing  the  contractB 
now  in  force  for  dredging  and  for  pier  extension.  The  entire  amount 
will  be  exhausted  in  the  course  of  the  present  season. 

ESTIMATE  OF  FUNDS  FOB  YEAB  ENDING  JUNE  30,  1885. 

In  my  annual  report  for  last  year  I  estimated  for  a  further  extension 
of  the  south  pier,  a  distance  of  500  feet,  in  order  to  procure  a  perma- 
nent channel  depth  at  that  point,  also  to  repair  the  old  pile  revetment 
It  is  further  proposed  to  fill  the  cribs  of  the  north  pier  with  stone  to  the 
water  level,  as  before  mentioned. 

The  cost  of  the  work  is  as  follows: 

Extension  of  the  south  pier  500  feet,  at  |60  per  foot $30,000 

Sheet  piling  on  inner  end  of  north  pier  730  feet,  at  |8  per  foot 5, 840 

200  cords  of  stone,  at  $9  per  cord 1,800 

Contingencies,  superintendence,  repairs,  o£Bce  expenses,  &c 3, 760 

Total 41,400 

The  dredging  estimated  for  last  year  will  not  be  asked  for  until  the 
pier  extension  recommended  is  carried  out  and  the  efTects  of  the  work 
ascertained. 
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X7p  to  Jane  30, 1883,  there  had  been  appropriated  $362,000^  of  which 
S331,340.89  have  been  expended;  the  total  length  of  piers  bmlt  is  4,860 
feet,  and  the  total  amount  of  dredging  done  is  361,990  cubic  yards. 

The  harbor  of  Calamet  is  at  South  Chioago,  in  the  collection  district  of  Chicago. 
Tliere  is  a  light-house  and  a  keeper's  dwelling  on  the  reseryation  near  the  shore  end 
of  tlie  north  pier.  A  beacon  light  is  maintained  at  the  extremity  of  that  pier  to  mark 
tlie  entrance  to  the  harbor. 

Number  of  vessels  entered  during  the  fiscal  year 407 

Number  of  vessels  cleared  during  the  fiscal  year 414 

Total  tonnage  of  vessels  entered  and  cleared 440,999 

Money  statement. 

July  1,  1882,  amount  available f  1,013  45 

Amount  appropriated  by  act  passed  August  2, 1882 35,000  00 

36,013  45 
Jaly  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1882 $5,354  34 

Julyl,  1883, outstanding  liabilities 24,286  73 

29.641  07 

July  1, 1883,amount  available 6,372  38 

Amount  (estimated)  required  for  completion  of  existing  project 41, 400  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     41, 400  00 


Abstract  of  proposals  received  and  opened  December  21,  1882^  for  fumi8hin{i  material  and 
labor,  improving  harbor  at  Calumetj  III. 


No. 


Names  of  bidden. 


'RichardB  S.  Walsh 

and   George  B. 

Hannahs 

Uriah  Culbert 

Oreen*8  Dredging 

Company 

Duncan  De  war  and 

Charles  G.  Wing. 


a 


PvrM, 


125  75 
80  00 


82  00 
40  00 


I 
I 


PerM. 

$23  75 

28  00 

29  00 

30  00 


I 


Each. 

$11  00 
10  00 

15  00 

20  00 


Per  lb, 

$0  03| 
05 

05 

06 


i 


Per  lb. 

$0  04 
05 

06 

07 


Perl 


$0  08i 
05 


I 


Per  cord. 

$8  90 
900 

10  00 

10  00 


I 

H 


$6,697  93 
6,862  33 

8,052  29 

8,686  86 


is 


$20,093  79 
20,586  99 

24,156  87 

26,060  58 


*  Contract  awarded. 


Abstract  of  proposals  received  and  opened  December  21,  1882,  for  dredging  at  Calumet  Har- 
bor, Illinois, 


Ko. 


Names  of  bidders. 


2,600  cnbic 

yards,  more 

or  less. 


Total. 


Calnmet  and  Cbioago  Canal  and  Dock  Company  * 

Green's  Dredging  Company 

Harry  Fox  &  Co 

Chicago  Dredging  and  Dock  Company 

*  Contract  awarded. 


Per  eu.  yd. 
$0  171 
24{ 
26 
28 


$4,376 
6.125 
6,600 
7,000 
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Ah9tr€iot  of  contraeU  for  Calnniet  Harbor,  UUnoUf  in  force  during  ike  fieeaX  year 

June  90,  1883. 


With— 


For— 


Bated— 


Expirw—    I  BamArka. 


Walsh  &HannahB 

Calamet  and  Chicago 
Canal  and  Dock  Com- 
pany  


Piereztonaion  J  Janoaiy  34, 1883  '  JnneSO,  1888  |  Bztended  to  Jnly  81,  U88L 
Dredging { January  20, 1883   JoneSO,  1888 !  Extended  to  Angnai  81,  U8L 


letteb  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
W<i8hingiony  D.  C,  December  7, 1882. 
Sir  :  I  have  the  honor  to  submit  herewith  a  report,  with  map,  finom 
the  Board  of  Engineer  Officers  constituted  to  comply  with  the  following 
requirements  of  the  river  and  harbor  act  of  August  2, 1882: 

ImproTing  harbor  at  Calamet,  Illinois :  Continuing  improvement,  thirty-five  tboo- 
Band  dollars :  Proridedf  That  with  a  view  to  the  improvement  of  the  Calamet  River, 
in  the  State  of  Illinois,  from  its  month  to  the  fork  at  Calumet  Lake,  the  Secretary  of 
War  shall  appoint  a  Board  of  Engineers  who  shall  examine  said  river  and  report  npon 
the  practicability  and  the  best  method  of  perfecting  and  maintaining  a  channel  for 
through  navigation  to  said  fork  at  Lake  Calamet,  adapted  to  the  passage  of  the  largest 
vessels  navigating  the  Northern  and  Northwestern  lakes,  limiting  and  locating  the 
lines  of  channel  to  be  improved  by  the  United  States,  and  of  docks  that  may  be  con- 
structed by  private  individuals,  corporations,  or  other  parties,  and  clearly  defining 
the  same  under  the  direction  of  the  Chief  of  Engineers,  United  States  Army ;  and  the 
Secretary  of  War  shall  report  to  Congress  the  resnlt  of  said  examination,  and  the  esti- 
mated cost  of  the  proposed  improvement ;  also  what  legislation,  if  any,  is  necessary, 
to  prevent  encroachments  beinir  made  or  maintained  within  the  limits  of  the  channel 
designated  as  above  provided  lor. 

The  accompanying  map  clearly  defines  the  limiting  lines  of  channel 
to  be  improved  and  of  docks  that  may  be  constructed. 

The  views  and  recommendations  of  the  Board  are  commended  to 
favorable  consideration. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers^ 
Brig,  and  Bvt  Maj.  Gen. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 


report  of  the  board  of  engineer  officers  constituted  to 
comply  with  requirements  of  the  river  and  harbor  act 
of  august  2,  1882. 

United  States  Engineer  Office, 

Chicagoj  Illj  October  6, 1882. 
General  :  The  Board  of  Engineer  Officers  convened  by  Special  Orders 
!No.  84,  current  series,  from  Headquarters  Corps  of  Engineers,  to  exam- 
ine and  report  upon  the  proposed  improvement  of  the  Oalumet  Eiver, 
Hlinois,  has  the  honor  to  present  the  following  report : 

The  Board  was  required  to  examine  the  river  and  report  upon  the 
practicability  and  the  best  method  of  perfecting  and  maintaining  a 
channel  for  through  navigation  to  the  fork  of  the  river  at  Lake  Calumet, 
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adapted  to  the  passage  of  the  largest  vessels  navigating  the  l^orthem 
and  Northwestern  lakes^  and  to  limit  and  locate  the  lines  of  channel  to 
be  improved  by  the  United  States,  and  of  docks  that  may  be  constructed 
by  private  individaals,  corporations,  and  other  parties,  and  clearly  define 
the  same ;  also,  to  present  estimates  of  the  proposed  improvement,  and 
to  designate  the  legislation  necessary  to  prevent  encroachments  being 
made  and  maintained  within  the  limits  of  the  channel  designated. 

The  Board  met  at  the  United  States  Engineer  office  at  Chicago,  111., 
on  the  3d  instant,  and  continued  in  session  several  days  in  the  execu- 
tion of  the  duties  assigned.  The  maps  and  other  sources  of  information 
bearing  upon  the  subject  were  consulted,  and  a  personal  examination  of 
the  river  was  made  from  Lake  Michigan  to  Lake  Calumet. 

There  are  no  engineering  difficulties  presented  in  the  way  of  excavat- 
ing and  maintaining  a  navigable  channel  from  Lake  Michigan  to  the 
forks  of  the  river  near  Lake  Calumet,  and  with  proper  regulations  it  is 
believed  that  after  the  completion  of  the  channel  the  cost  of  mainten- 
ance will  be  comparatively  small. 

The  largest  class  of  vessels  navigating  the  Northern  and  Northwest- 
em  lakes  draw  about  15  feet,  and  it  is  desirable  that  the  river  depth 
should  be  somewhat  more  than  that  at  all  stages.  As  the  water  level 
in  the  river  depends  upon  that  in  Lake  Michigan,  which  is  subject  to 
considerable  fluctuations,  the  depth  of  channel  should  at  least  be  16 
feet  below  the  mean  level  of  its  surface. 

It  is  the  opinion  of  the  Board  that  the  importance  of  this  improve- 
ment, together  with  the  necessity  for  avoiding  legal  complications,  jus- 
tifies the  recommendation  that  the  channel  to  be  improved  and  con- 
trolled by  the  Government  be  in  general  200  feet  in  width,  and  that  the 
boundaries  of  this  channel  be  established  as  a  dock  line  to  limit  any 
construction  by  private  parties  or  corporations. 

It  is  considered  desirable  to  limit  the  channel  as  far  as  practicable  by 
straight  lines,  a  full  description  of  which  it  has  not  been  deemed  neces- 
sary to  insert  in  the  report.  .  They  are,  however,  fully  outlined  in  the 
accompanying  map,*  together  with  the  ownership  of  the  bordering  lands. 
As  these  lands  belong  to  private  and  corporate  parties,  and  as  it  will 
be  necessary  in  some  instances  to  encroach  thereon  in  the  furtherance 
of  this  project,  it  is  recommended  that  no  part  of  the  improvement  be 
undertaken  until  the  right  of  way  be  conveyed  to  the  Government,  and 
that  it  be  fully  released  from  all  liability  for  damages  to  adjacent  prop- 
erty. The  lands  bordering  the  river  are  low,  marshy,  and  covered  with 
water  at  times,  and  without  the  improvement  of  the  channel  are  of  com- 
paratively little  value.  In  presenting  this  project  the  Board  does  not 
intend  to  limit  the  distance  between  the  docks  to  the  width  of  200  feet; 
on  the  contrary,  it  is  desirable  to  have  it  wider,  and  to  have  slips  con- 
structed; but  any  excess  beyond  the  width  fixed  upon  by  the  Govern- 
ment should  be  improved  by  adjacent  owners,  the  expense  to  the  United 
States  being  limited  to  the  excavation  and  maintenance  of  the  channel 
of  200  feet  herein  recommended. 

The  Board  approves  of  the  recommendation  of  Major  Lydecker  that 
the  work  be  done  by  machinery  owned  by  the  Government,  experience 
having  shown  conclusively  that  by  this  means  the  expense  will  be  much 
less  than  by  contract.  In  addition  it  may  be  stated  that  it  will  be  nec- 
essary to  retain  one  of  the  dredges,  after  the  completion  of  the  work,  in 
order  to  keep  and  maintain  the  channel  to  its  original  depth  and  width, 
as  undoubtedly  more  or  less  filling  will  occur  from  time  to  time. 

*  Omitted.    Printed  in  Senate  Ex.  Doc.  No.  9,  Forty*seyeuth  Congress^  uecond  session. 
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It  is  the  opinion  of  the  Board  that  some  legislation  is  necessary  in 
order  to  prevent  obstructions  to  the  channel  by  vessels  and  other  water 
craft,  as  well  as  to  prevent  encroachments  upon  the  channel  by  parties 
using  or  owning  the  docks,  and  that  a  general  law  should  be  enacted, 
the  main  points  of  which  are  embodied  in  the  draught  herewith. 

ESTIMATES. 

The  amount  of  material  required  to  be  excavated  to  make  a  channel 
in  the  Calumet  Biver  from  Lake  Michigan  to  the  forks,  200  feet  wide 
and  16  feet  deep,  is,  in  round  numbers,  2,600,000  cubic  yards.  The  low- 
est average  price  per  cubic  yard  at  which  such  work  has  been  done  by 
contract  in  this  locality  is  25  cents:  this  would  amount  to  $625,000. 

The  Board,  however,  recommend  that  the  work  be  done  by  the  Gov- 
ernment owning  its  own  dredges ;  the  estimated  cost  being : 

For  dredges  and  outfit flOO,0OD 

2,500,000  cubic  yards,  at  5  cents 125,000 

Total 225.000 

This  latter  estimate  is  based  upon  the  assumption  that  sufficient  funds 
are  appropriated  at  the  outset  to  provide  the  necessary  plant  and  per- 
form a  season's  work. 

D.  C.  Houston, 
LieutenanirOoUmel  of  Engineers^  Brevet  GoloneL 
Jaseb  a.  Smith, 

Major  of  Engineers. 
W.  H.  H.  Benyaum), 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wbioht, 

Chief  of  Engineers^  U.  8.  A. 


AN  ACT  to  preaerre  and  prevent  enoroachmeat  upon  the  excavated  channel  of  the  Calumet  Biver, 

Illinois. 

Be  it  enacted  6j^  the  Senate  and  Houee  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  from  and  after  the  passage  of  this  act,  the  Secretary  of  War 
is  directed  to  assume  fnll  control  over  the  channel  of  the  Calumet  River,  to  be  improved 
by  the  Government,  so  far  as  the  same  may  be  necessary  to  prevent  encroachment 
being  made  upon  the  improved  channel-way,  or  any  part  of  it  that  may  be  in  course 
of  excavation  and  improvement,  and  also  to  keep  the  same  open  and  free  from  all 
obstructions,  and  he  may  establish  such  rules  and  regulations  respecting  the  use  of  or 
passage  through  the  said  channel  as  he  may  deem  necessary  to  protect  the  same  and 
to  facilitate  the  contemplated  improvement. 

Such  regulations  shall  be  conspicuously  posted  at  the  entrance  of  the  harbor  of 
Ci^umet,  and  copies  of  the  same  shall  be  printed  in  two  daily  papers  of  the  city  of 
Chicago. 

These  regulations  may  be  changed  from  time  to  time,  should  it  be  deemed  expedi- 
ent for  the  better  protection  of  the  channel. 

That  it  shall  be  the  duty  of  all  persons  navigating  said  channel,  or  using  it  and  its 
bordering  docks,  to  observe  the  regulations  prescribed  by  the  Secretary  of  War,  as 
aforesaid,  and  any  person  who  shall  willfully  or  negligently  obstruct  said  channel,  or 
make  or  attempt  any  encroachment  upon  the  same,  or  cause  any  impairment,  injury, 
filling  up,  or  shoaling  thereof,  or  who  shall  fail  to  obey  and  observe  any  of  the  pre- 
scribed regulations,  3iall  be  liable  to  a  penalty  of  not  less  than  fifty  dollars  nor  more 
than  five  hundred  dollars,  to  be  recovered  by  information  or  by  action  of  debt,  with 
cost  of  suit,  in  the  district  court  of  the  United  States  for  the  horthem  district  of  Illi- 
nois. And  if  such  damage  or  injury  to  said  channel  or  it«  approaches  be  caused  by 
any  steamer,  vessel,  or  water  craft,  or  by  the  masters  of  other  persons  in  charge  then- 
of,  or  if  the  master  or  other  persons  in  charge  of  such  vessel  shall  willfully  or  negli- 
gently violate  the  regulations  aforesaid,  a  penalty  of  not  lees  than  fifly  dollars  nor 
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more  than  five  hnndred  dollars  shall  be  inourred,  and  snoh  vessel  shall  be  liable  for 
the  penalty  aforesaid,  and  may  be  proceeded  against  by  way  of  libel  for  the  recovery 
thereof  in  any  conrt  of  the  United  States  within  whose  jurisdiction  such  vessel  may 
be  found. 

That  all  bridges  that  may  hereafter  be  constructed  across  the  Calumet  River  shall 
be  built  and  located  under  and  subject  to  such  regulations  for  the  security  of  navi- 
flration  and  the  maintenance  of  a  iree  and  unobstructed  channel  as  the  Secretary  of 
War  shall  prescribe,  and  to  secure  that  object  the  company,  corporation,  or  other 
party  desiring  to  build  a  bridge  shall  submit  to  the  Secretary  of  War,  for  his  exami- 
nation and  approval,  drawings,  with  proposed  location  of  such  bridge,  together  with 
all  information  that  may  be  necessary  for  a  satisfactory  understanding  of  the  matter, 
and  until  the  said  plan  and  location  be  approved  by  the  Secretary  of  War,  said  biidge 
shall  not  be  erected. 

Should  any  bridge  constructed  under  this  author  ty  be  found  an  obstruction  to  the 
free  and  convenient  navigation  of  the  said  river,  it  shall  be  subject  to  modification  or 
removal,  at  the  expense  of  the  owners  thereof.  And  the  authority  for  its  construction 
may  at  any  time  be  revoked  by  act  of  Congress,  should  the  public  good  so  require. 


GG3. 

IMPROVEMENT  OP  ILLINOIS  RIVER. 

The  project  for  the  improvement  of  this  river,  now  in  course  of  execu- 
tion, contemplates  the  construction  of  a  lock  and  dam  at  each  of  the  sites 
selected,  Kampville  and  La  Grange,  and  the  dredging  of  the  channel 
from  the  lock  at  Copperas  Greek  to  the  mouth  of  the  riven 

PROGRESS  DTJRINa  THE  TEAR. 

The  high  water  in  the  Illinois  Biver  caused  a  suspension  of  operations 
from  September,  1881,  to  July,  1882.  On  the  19th  of  this  latter  month 
the  plant  f  which  had  been  undergoing  repairs  at  Beardstown)  was  sent 
to  the  La  wange  lock  site,  and  the  work  of  excavating  the  lock  pit  was 
commenced.  In  the  mean  time  pile-driving  and  pumping  machinery 
had  been  purchased,  and  when  the  water  had  fallen  to  a  sufficiently  low 
stage,  about  August  23,  the  coifer-dam  (700  feet  long  and  200  feet  wide) 
for  this  work  was  commenced,  and  completed  October  4.  The  dam  was 
then  pumped  out,  and  the  pile-driving  for  the  lock  foundation  was  com- 
menced on  the  24th  of  the  same  month.  The  nature  of  the  soil  caused 
considerable  difficulty  in  keeping  the  coffer-dam  entirely  free  from  water, 
and  necessitated  the  use  of  three  pumps  working  continually.  The  lock 
foundation  was  started  early  in  November,  and  work  continued  upon  it 
until  January  6, 1883,  when  the  closing  of  the  river  by  ice  put  a  stop  to 
the  work  for  the  season.  In  addition  to  the  construction  of  the  coffer- 
dam and  excavation  of  the  lock  pit,  the  following  amount  of  work  was 
accomplished  upon  the  lock  foundation  proper  at  La  Grange : 

Number  of  bearing  piles  driven 1,800 

Linear  feet  of  longitndinal  timbers  laid 5,864 

Linear  feet  of  transversal  timbers  laid 12,690 

Cabic  yards  of  concrete  laid 1,093 

Linear  feet  of  sheet  piling  driven 1,037 

The  work  at  the  Kampsville  lock  was  not  commenced  until  later  in 
the  season,  owing  to  the  high  stage  of  water.  On  the  1st  of  (September 
one  dredge,  with  the  necessary  scows,  &c.,  was  sent  to  this  lock  site, 
and  the  work  of  excavating  the  lock  pit  and  construction  of  coffer-dam 
was  commenced.  This  latter  work  was  of  the  same  dimensions  as  that 
at  La  Grange,  700  feet  long  and  200  feet  wide.  The  coffer-dam  was 
completed  September  22,  and  pumping  was  commenced  the  same  day. 
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On  the  24th,  when  the  water  was  redaced  nearly  4  feet^  one  section  of 
the  dam  showed  signs  of  weakness.  This  part  was  immediately  rein- 
forced by  building  a  section  of  dam  wall  175  feet  in  length  on  the  oat- 
side  of  the  original  work.  This  proved  entirely  sufficient,  and  no  further 
difficulty  was  experienced.  One  pump  was  amply  sufficient  to  keep  the 
water  in  lock  pit  down,  after  the  pit  had  been  emptied.  The  lock  found- 
ation was  commenced  October  14,  and  work  thereon  continued  until  De- 
cember 23,  when  high  water,  caused  by  an  ice  gorge  in  the  river,  put  an 
end  to  operations  for  the  season.  In  atldition  to  the  construction  of  the 
cofferdam  and  excavation  the  following  amount  of  work  was  accom- 
plished: 

Naiuber  of  bearing  piles  driven 3, 357 

Linear  feet  of  Ion jj^itndioal  timber  laid 7, 444 

Linear  feet  of  transversal  timber  laid 15, 134 

Cubic  yards  of  concrete  laid 930 

Linear  feet  of  sheet  piling  driven 800 

During  the  winter  and  spring  season  the  entire  plant  was  overhauled 
and  thoroughly  repaired  for  operations  during  the  coming  season.  This 
work  has  been  under  the  immediate  supervision  of  Mr.  B.  A.  Brown, 
assistant  engineer. 

The  land  at  both  lock  sites  was  condemned  by  the  United  States  cir- 
cuit court  at  Springfield  on  June  22,  and  awards,  amounting  to  $582.50, 
were  made  to  the  various  parties  in  interest.  The  proceedings  had  not  at 
last  accounts  been  forwarded  to  the  Department  of  Justice  for  final  ap- 
proval though  the  United  States  attorney  has  informe<l  me  that  every- 
thing relating  to  the  condemnation  was  perfectly  satisfactory. 

Advertisements  inviting  proposals  for  stone  for  lock  walls  were  pub- 
lished March  20,  1883,  and  opened  April  21.  The  lowest  bid  was  that 
of  Sanger  and  Moody,  of  Joliet,  111.,  to  whom  the  award  was  made,  con- 
tingent upon  the  approval  of  the  land  condemnation  proceedings  by  the 
honorable  the  Attorney-General  of  the  United  States. 

PEOPOSED  APPLICATION  OF  FUNDS  AVAILABLE. 

The  amount  available  June  30,  1883,  exclusive  of  outstanding  liabili- 
ties, is  $290,514.18.  This  will  be  applied  to  finishing  the  lock  founda- 
tions at  La  Grange  and  Kampsville;  purchasing  stone  for  the  La  Grange 
lock,  in  accordance  with  the  proposal  of  Sanger  and  Moody,  and  laying 
the  same  to  the  extent  of  the  funds  available. 

The  long  season  of  high  water  not  only  retarded  operations,  but  added 
to  the  cost  of  construction  of  the  lock  foundations  otherwise,  on  account 
of  the  necessity  of  repumpiug  the  lock  pits  whenever  operations  were 
to  be  resumed.  The  cost  of  pumping  also  was  greatly  increased  at  the 
La  Grange  lock,  due  to  the  springy  nature  of  the  soil.  Three  pumps 
had  to  be  kept  constantly  at  work,  in  order  to  keep  the  water  in  the 
lock  pit  down  to  a  level  sufficiently  low  to  allow  the  men  to  get  in  the 
foundation  timbers ;  whereas  at  Kampsville  one  pump  was  sufficient  to 
keep  the  water  at  a  proper  level.  At  this  latter  site,  I  found  it  neces- 
sary to  double  the  number  of  bearing  piles,  due  to  the  nature  of  the 
subsoil.  This  was  found  to  be  different  from  what  had  been  at  first 
su])posed,  when  the  original  boring  was  made.  Its  character  was  not 
definitely  ascertained  until  we  commenced  the  pile  driving. 

It  is  proposed  to  build  the  walls  wholly  of  masonry,  as  at  Hemyand 
Copperas  Creek,  instead  of  concrete,  with  masses  of  stone  imbed^^ed ; 
to  raise  them  to  the  height  of  about  30  feet,  so  as  to  take  them  above 
the  highest  water  ever  known ;  and  to  extend  the  upper  and  lower  wing 
walls.    Taking  into  account  the  above  changes,  I  have  deemed  it  ad- 
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visable  to  revise  the  estimate  for  the  entire  work  of  lock  construction. 
XSstimating  the  cost  of  the  masonry  upon  the  basis  of  the  lowest  bid, 
that  of  Sanger  and  Moody,  together  with  the  cost  of  the  foundations, 
I  have  increased  the  estimated  cost  of  the  lock  foundations  and  locks 
complete  to  $360,000  each,  leaving  the  cost  of  the  dams  as  originally 
estimated. 

ESTIMATE  FOB  THE  TEAR  ENDING  JUNE  30,  1885. 

It  is  expected  that  the  awards  for  the  lands  condemned  will  be  ap- 
proved at  an  early  date,  when  the  contract  will  be  made  with  Messrs. 
danger  and  Moody,  in  accordance  with  their  proposal  of  April  21. 

The  funds  oow  available  will,  in  addition  to  other  necessary  work  on  the 
tbnndations,  complete  the  lock  at  La  Orange,  which  will  be  accomplished 
in  the  course  of  the  present  season,  so  that  at  the  end  of  the  present 
fiscal  year  the  funds  will  be  totally  exhausted.  Should  the  necessary 
appropriation  be  made  for  the  continuance  of  the  work,  the  entire  plant 
will  then  be  transferred  to  Kampsville,  and  the  construction  of  that  lock 
commenced. 

Estimated  cost  of  the  locks  and  dams |850,000  00 

Appropriated  and  made  available  for  entire  work  (in  round  numbers). ..     573, 000  00 
Expended  for  dredging  and  dredging  outfit 88,500  00 

Amount  available  for  lock  construction 484,500  00 

To  complete  the  work  wiU  require,  therefore 365,000  00 

Amount  available  June  30,  1883  (including  outstauding  liabilities) :i05, 634  30 

Annual  cost  of  operating  the  dredging  outfit 25, 000  00 

The  locks  should  be  completed  as  soon  as  possible  in  order  to  open  the 
river  to  ordinary  low-water  navigation  at  all  times,  and  would  respect- 
fully recommend  that  a  sufficient  allotment  be  made  to  carry  on  the  work 
satisfactorily  during  the  coming  season. 

The  amount,  exclusive  of  previous  appropriations,  necessary  to  com- 
plete the  present  plan  of  improvement,  is  1365,000,  exclusive  of  dredg- 
ing. 

There  is  submitted  below  a  statement  of  the  amount  of  commerce  on 
the  river.  This  affords,  however,  no  adequate  measure  of  the  importance 
of  the  proposed  improvement,  for  when  the  latter  is  completed,  taken 
into  consideration  with  the  enlargement  of  the  Illinois  and  Michigan 
Canal,  there  will  be  a  continuous  line  of  water  communication  through 
from  the  lakes  to  the  Mississippi,  adapted  to  the  largest  class  of  steam- 
ers. 

Illinois  River  is  in  the  customs  district  of  New  Orleans. 

The  length  of  the  section  below  Copperas  Creek  lock  remaining  to 
be  improved  is  135  miles. 

Mofiey  statement. 

July  I,  lrt82,  amount  available |281,319  53 

Amount  appropriated  by  act  passed  August  2, 1882 175, 000  00 

456, 319  53 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1882 $150, 685  23 

July  1, 1883,  outstauding  liabilities 15,120  12 

165, 805  35 

July  1,1883, amount  available 290,514  18 

Amount  (estimated)  required  for  completion  of  existing  project 547, 150  55 

Amount  that  can  be  protttably  expended  in  ISscal  year  eudmg  June  30, 1885.  350, 000  00 
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Abttraet  ofpropoidU  received  and  opened  April  91, 1883,  fwfumUhmg  vlKmefmr 

Illinois  River, 


Ko. 


Karnes  of  bidders. 


-il 


■1 

§ 

1  i? 

s^ 

^ 

3  ^ 

i§ 

II 

eg*- 

& 

P^yd. 

Per  yd. 

$10  00 

$29  00 

15  12 

20  25 

11  60 

27  40 

loss 

26  85 

12  50 

20  50 

II 


TotsL 


W.  S.  Hopkins  &  Co 

John  Tomlinson  and  David  Reed 

Blacks  Davis 

Sanger  &  Moody* 

Chicago  and  Lamont  Stone  Com- 
pany  


Per  yd. 

$17  00 

20  25 

19  50 

16  70 

25  00 


I 


Ptryd. 
$14  00 

16  74 

17  00 
15  25 

24  00 


Per  yd, 

$9  00 

15  12 

920 

900 

12  50 


$202;48e« 

251.  im  m 

221,a07« 
2001 960  00 

2n,67S6l 


*  Lowest  bid. 


COMMKRCIAL  STATISTICS. 


Number  of  boats  departed  from  Saint  X^ouis,  Mo.,  for  the  IHinois  Riyer,  214. 
Number  of  boats  arrived  at  Saint  Louis,  Mo.,  from  the  Illinois  River,  228. 


Statement  of  freight  received  and  shipped  via  Illinoie  and  Michigan  Canal  at  Chicago^  /27t., 

i«1882. 


Articles. 


Seceipts.  I  Shipmeaiti. 


Barrels,  empty , 

Boats 

Brick 

Corn-meal 

Coal  and  coke 

Com 

Carpenters'  and  joiners'  work. 

Furniture , 

Flour 

Iron 

Ice , 

Lath 

Lumber 

Lime 

Machinery 

Miscellaneous  goods 

Oil 

Oats 

Posts  and  rails 

Bye 

Railroad  ties 

Seeds 

Shingles 

Stone 

vSalt. 


.  .pounds. 

miles. 

..number. 
..pounds. 


Sand,  gravel,  and  earth  . 

Wheat 

Wood 

Wagons 


bushels. 

pounds. 

do... 

barrels. 

tons. 

do... 

number. 

feet. 

barrels. 

pounds. 

r.do... 

barrels. 

bushels. 

number. 

bushels. 

number. 

pounds. 

number. 

.cubic  yards. 

barrels. 

tons. 

boshelB. 

oords. 

pounds. 


81,180 

156.902 

1,279  500 

355.174 

2.603 

2.589.825 


58,891 


40,646  I 


192.500 


9,040 
545,827 


368,844  ; 
*  26,'82i'| 


508,556  I 
5,500  I 
317,881 


43,229 

118,124 

90 

5,700 


152.837 
11,00$ 


21,2i0 

5.100 

811 

35 


41,127,368 

327 

1S.7S0 

1,456,400 

121 

'**'"40.*478 

i,7ii 


21.S88.2N 


3.8S7 

213 

660,383 


18,900 


G  G4* 

SURVEYS  FOR  THE  HENNEPIN  CANAL,  AND  FOR  THE  ENLARGEMENT  OP 
THE  ILLINOIS  AND  MICHIGAN  CANAL. 

United  States  Engineer  Office, 

Chieagoj  Hl.j  March  31, 1883. 
General  :  I  have  the  honor  to  present  the  following  report  upon  the 
surveys  of  the  Hennepin  Canal,  as  authorized  by  the  act  of  Congress 
passed  August  2, 1882,  and  assigned  to  my  charge  by  letter  firom  your 
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office  under  date  of  August  11  last.    The  full  text  of  the  section  of  the 
act  referred  to  is  as  follows : 

That  the  Secretary  of  War  be,  and  is  hereby,  anthorized  and  directed  to  survey  and 
locate  a  canal  from  a  point  on  the  Illinois  River  at  or  near  the  town  of  Hennepin,  by 
tlie  most  practicable  route  to  the  Mississippi  River  at  or  above  the  city  of  Rock  Island, 
'witb  a  branch  canal  or  feeder  from  the  most  practicable  and  convenient  point  on 
Rock  River  to  the  most  practicable  and  convenient  point  on  the  main  line  of  said 
canal.     Said  canal  and  said  branch  shall  not  be  less  than  seventy  feet  wide  at  the  water 
line,  and  not  less  than  seven  feet  in  depth  of  water,  with  locks  not  less  than  one  hun- 
dred and  fifty  feet  in  length  and  twenty -one  feet  in  width,  and  with  a  capacity  for  ves- 
sels of  at  least  two  hundred  and  eighty  tons  burden ;  and  ror  that  purpose  the  Secretary 
of  War  shall  have  power,  bv  engineers  and  agents  employed  by  him,  to  enter  upon 
any  lands  for  the  purpose  of  making  the  necessary  preliminary  examinations  and  sur- 
veys ;  and  the  cost  of  construction,  the  annual  cost  of  maintenance,  and  economy  of 
use  of  said  canal  when  completed  shall  be  estimated  and  accompany  the  said  surveys; 
and  the  Secretai^  of  War  shall  cause  to  be  made,  by  skillful  en^neers  of  the  Army,  a 
survey  of  the  Illinois  and  Michigan  Canal,  connecting  the  Illinois  River  with  Lake 
Michigan  at  Chicago,  and  estimate  the  cost  of  enlarging  the  same,  so  as  to  correspond 
in  dimensions  with  the  proposed  canal  between  Hennepin  and  the  Mississippi  River, 
and  to  report  to  the  next  session  of  Congress  the  cost  of  enlarging  said  canal  and  the 
construction  of  the  canal  between  Hennepin  and  the  Mississippi,  and  the  riffht  of 
way  therefor ;  and  for  the  purpose  of  this  paragraph  the  sum  of  thirty  thousand  dollars 
or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated:  Provided,  That  noth- 
ing herein  shall  be  construed  to  commit  the  Government  to  proceed  with  the  construc- 
tion of  the  said  improvement. 

Upon  the  approval  by  the  Department  of  the  project  for  the  survey, 
the  necessary  arrangements  were  made  for  patting  the  parties  into  the 
field,  with  a  view  of  commencing  the  survey  at  the  earliest  date  practi- 
cable, and  completing  it  before  the  winter  season  set  in.  Three  parties 
were  at  once  organized ;  one  for  the  main  lines  between  the  Illinois  and 
Mississippi  rivers;  a  second  for  the  feeder  from  Itock  Eiver,  while  to  a 
third  was  assigned  the  survey  of  the  Illinois  and  Michigan  Canal,  with 
a  view  to  its  enlargement.  The  surveys  of  the  main  lines  and  feeder 
were  under  the  charge  of  Mr.  H.  B.  Herr,  assistant  engineer;  that  of 
the  Illinois  and  Michigan  Canal  was  first  under  Mr.  Thomas  Merritt, 
afterwards  under  Mr.  George  Y.  Wisner,  who  completed  the  work  and 
reodered  the  report  thereon 

HENNEPIN  CANAL. 
FORMER  SURVEYS  AND  ESTIMATES. 

A  survey  for  a  canal  between  the  Illinois  and  the  Mississippi  was 
made  for  certain  parties  in  1866,  by  Mr.  J.  O.  Hudnutt,  civil  engineer. 
The  route  selected  started  from  Hennepin  and  ended  in  the  vicinity 
of  Watertown,  on  the  Mississippi,  with  a  feeder  from  Bock  Eiver,  at 
Dixon. 

In  connection  with  this  survey  other  lines  were  run  from  the  vicinity 
of  Watertown  to  Moline  and  Rock  Island,  and  thence  back  to  the  orig- 
inal line  near  Colona,  via  Eock  Eiver,  but  they  were  not  adopted  as 
any  part  of  the  main  line,  nor  were  they  considered  in  the  estimates. 
The  canal  proposed  by  Mr.  Hudnutt  was  60  feet  oil  the  water  line,  and 
6  feet  deep,  with  locks  150  by  21  feet:  the  feeder  was  60  feet  wide  and  5 
feetdeep.   The  total  estimated  cost  or  construction  was  about  $4,500,000. 

In  1870  the  first  survey  for  the  Government  was  made  under  the 
direction  of  Col.  J.  N.  Macomb,  by  Mr.  Gorham  P.  Low.  The  route  se- 
lected followed  the  Hudnutt  survey  very  closely  both  on  the  main  line 
and  the  feeder.  The  latter  was  carried  as  before  from  Eock  Eiver  above 
the  Dixon  Dam.  This  survey  was  for  a  ship-canal  160  feet  on  the  water 
line,  and  7  feet  depth,  with  locks  350  feet  long  and  76  feet  wide,  corre- 
sponding in  size  with  those  intended  for  the  improvement  of  the  Illinois 
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Biver.  The  feeder  was  140  feet  wide  on  water  line  and  7  feet  deep. 
The  eatitnated  cost  of  the  whole  being  $12,479,693.  Based  npon  the  re- 
salts  of  that  sarvey  there  were  also  sabmitt^  at  the  same  time  etti- 
mates  amoauting  to  $3,899,722  for  a  commercial  canal  of  the  same 
dimensions  as  proposed  by  Hadnatt,  bat  with  composite  locks. 

In  1874,  in  connection  with  the  question  of  the  transportation  roates 
to  the  seaboard,  another  sarvey  was  ordered  for  a  canal  connecting  the 
Illinois  and  Mississippi  rivers,  inclnding  also  the  Illinois  and  Michigan 
Canal.  For  want  of  time  only  this  latter  sarvey  was  completed,  and  for 
the  former  the  line  surveyed  in  1870  was  adopted,  and  estimates  made 
and  presented  for  a  canal  between  Hennepin  and  Watertown,  with  locks 
170  feet  long  and  30  feet  wide ;  the  cost  of  constrnction  being  estimated 
at  $4,541,000. 

PRESENT  SURVEYS. 

The  act  of  Congress  as  above  quoted  authorized  the  sarvey  and  loca- 
tion of  the  most  practicable  and  convenient  route  between  the  two 
rivers,  and  its  wording  as  interpreted  by  me  was  that  while  the  original 
line  known  as  the  Hennepin  Canal  Route  (from  Hennepin  to  Watertown) 
had  been  surveyed  and  estimated  upon  several  times,  audits  main  fea^ 
ures  were  well  known,  there  were  and  might  be  other  lines  that  wonld 
afford  a  more  practicable,  convenient,  and  economical  canal  commani- 
cation  between  the  two  rivers.  That  other  routes  than  the  one  to  Water- 
town  have  been  urged  is  evidenced  by  the  fact  that  in  the  report  of  the 
Senate  Committee  on  the  Transportation  Routes  to  the  Seaboard,  the 
following  paragraphs  touching  on  this  point  occur: 

It  is  also  proposed  that  the  west-em  terminus  of  the  canal  shall  be  at  a  point  on  the 
Mississippi  about  *20  miles  above  Rock  Island.  *  *  *  It  has  also  been  proposed  to 
substitute  a  line  running  from  Chicago  almost  directly  west,  and  striking  the  ^re^t 
eastern  beiid  of  the  Mississippi  at  or  near  Fulton,  111.  The  practicability  of  neither 
of  these  two  lines  has  yet  been  determined  by  means  of  a  survey. 

It  might  here  be  incidentally  mentioned  that  a  line  could  possibly  be 
found,  starting  from  the  vicinity  of  the  feeder  junction,  and  running  in 
a  northwestwardly  direction,  coming  out  near  Fulton,  as  above  pro- 
posed, and  fulfill  the  conditions  required  by  the  law.  For  convenience 
of  description  and  comparison  I  have  divided  the  line  into  two  divis- 
ions, viz,  the  eastern  and  western.  The  former  includes  that  portion 
from  the  Illinois  Biver  to  the  summit  level  at  the  feeder  junction,  and 
the  latter  from  that  point  to  the  Mississippi.  For  this  western  division 
three  lines  were  surveyed,  and  are  designated,  respectively,  as  the  Ma- 
rais  d'Osier  •  Route,  the  Watertown  Route,  and  the  Rock  Island  Route. 
It  had  been  the  intention  at  first  to  survey  only  the  first,  and  by  com- 
parison with  the  data  furnished  by  the  former  surveys  make  up  the 
estimates  for  the  other  lines,  with  the  same  sized  canal  and  locks,  but 
for  reasons  set  forth  in  the  communications  to  the  Department  by  those 
particularly  interested  in  the  Watertown  and  Rock  Island  routes,  it  was 
finally  decided  to  re-run  these  two  Unes  and  make  up  the  estimates 
therefor  direct. 

That  portion  of  the  line  from  the  Illinois  River  to  the  feeder  junction, 
a  distance  of  25  miles,  is  common  to  the  three  routes ;  at  this  point  the 
Marais  d'Osier  line  diverges,  while  the  other  two  lines  continue  in  com- 
mon to  the  fifty-seventh  mile  from  the  Illinois  River,  near  Colona, 
when  the  Rock  Island  line  diverges,  via  Green  and  Rock  River,  to  its 
termination,  while  the  Watertown  Route  is  continued  westwardly  to  the 
Mississippi. 

*  Usually  known  as  Meredosia. 
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EASTKBN  DIVISION. 

Various  surveys  demonstrate  that  the  only  feasible  line  westward 
from  the  Illinois  Biver  in  the  vicinity  of  Hennepin  was  through  the 
valley  of  Bureau  Greek.  The  initial  point  of  the  present  survey  is  If 
miles  north  of  the  town  of  Hennepio,  at  Spring  Lake,  where  a  favor- 
able site  exists  for  construction  of  a  basin,  thence  the  line  is  continued 
up  Bureau  Creek  Valley  to  the  fifteenth  mile,  crossing  the  Bock  Island 
IRailroad  at  a  point  3  miles  from  the  Illinois  Biver,  and  is  maintained 
north  of  the  railroad  the  remainder  of  the  distance,  passing  under  the 
Chicago,  Burlington  and  Quincy  Bailroad,  at  the  seventeenth  mile. 
At  the  fifteenth  mile  the  route  enters  Pond  Creek  Valley,  and  reaches 
the  summit  level  at  the  eighteenth  mile. 

The  summit  level  is  7  miles  long,  and  at  its  western  extremity,  a 
point  about  4  miles  north  of  Sheffield,  receives  the  feeder  from  Dixon. 

WESTERN  DIVISION. 

Marais  W Osier  Route, — From  the  feeder  junction  this  line  runs  north- 
westwardly, following  the  valley  of  Hickory  Creek  to  about  the  thirtieth 
mile  from  the  Illinois  Biver.  It  then  enters  Saint  Peter's  Marsh,  crosses 
Green  Biver  by  an  aqueduct  430  feet  long,  is  then  carried  through  One 
Hundred  Acre  Slough  and  Big  Slough,  and  around  Spring  Hill  to  a 
l>ayou  leading  into  Bock  Biver,  reaching  this  river  1^  miles  south  of 
]Erie,  at  the  fiftieth  mile.  The  stretch  through  the  marsh  and  sloughs, 
as  above,  is  level,  and  in  length  about  16  miles,  requiring  but  little 
heavy  cutting  or  embankmeot.  It  is  proposed  to  cross  Bock  Biver  in 
a  pool  formed  by  a  dam  to  be  built  700  feet  below,  and  of  sufficient 
height  to  give  the  required  depth  of  water.  On  the  west  side  of  Bock 
Biver  another  bayou  is  taken  advantage  of,  carrying  the  canal  about  a 
mile,  thence  a  direct  course  is  taken  across  the  depression  known  as  the 
Marais  d'  Osier,  and  at  the  western  extremity  thereof,  takes  a  slough  by 
that  name,  to  the  Mississippi  nearly  opposite  the  town  of  Comanche, 
and  about  2  miles  below  Albany.  The  slough  at  the  entrance  to  the 
Mississippi  aflPords  facilities  for  the  excavation  of  a  protected  basin. 
The  total  length  of  this  entire  line  is  64  miles. 

Watertawn  Route, — Starting  from  the  feeder  junction,  as  before  noted, 
the  line  follows  generally  the  route  formerly  surveyed,  crossing  to  the 
south  side  of  Hickory  Creek  Valley,  thence  in  a  westerly  direction,  pass- 
ing near  the  towns  of  Anna  wan  and  Atkinson,  and  reaching  the  vicinity 
of  Green  Biver  near  the  forty-sixth  mile.  Continuing  near  this  river, 
the  line  passes  2  miles  north  of  Geneseo  at  the  forty-ninth  mile,  and 
thence  to  Green  Biver  at  the  fitty-eighth  mile.  It  is  proposed  to  cross 
this  latter  by  an  aqueduct  400  feet  long,  thence  the  route  is  carried  to 
Bock  Biver,  where  a  crossing  is  effected  by  an  aqueduct  1,500  feet  in 
length.  From  Bock  Biver  to  the  Mississippi  a  low,  flat  depression  is 
followed,  and  Watertown  reached  at  the  sixty-fourth  mile.  Here  the 
Mississippi  affords  but  2  feet  at  extreme  low  water  over  a  rocky  bottom, 
and  therefore  the  excavation  must  be  carried  a  distance  of  about  1  mile 
in  order  to  reach  the  channel  of  4  feet,  excavated  by  the  Government 
through  Campbell's  Chain.    The  total  length  of  this  route  is  65.2  miles. 

Main  line  to  Rock  Island, — ^This  route  branches  off  at  the  fifty-eighth 
mile  on  the  Watertown  Boute,  and- enters  Green  Biver  at  the  fifty-ninth 
mile.  It  follows  that  river  to  its  junction  with  Bock  Biver,  thence  down 
the  latter  to  Milan,  and  across  the  low  point  to  the  Mississippi  about  1^ 
miles  below  the  city.    The  total  length  of  this  line  is  74.5  miles. 
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The  route  via  Green  and  Bock  Biver  is  made  feasible  by  the  con- 
stmction  of  two  dams,  and  by  raising  the  existing  dam  at  Milan. 

The  aggregate  lockage  from  the  Illinois  Biver  to  the  summit  level  is 
205  feet,  requiring  twenty-three  locks  with  lifts  from  7  to  10  feet ;  thenee 
to  the  Mississippi  the  descending  lockage  via  the  Marais  d'Osier  is  75 
feet,  requiring  eight  locks ;  via  Watertown,  86  feet,  requiring  nine  locks, 
and  via  Bock  Island  101  feet  with  twelve  locks. 

FEEDER  BRANCH. 

The  law  provided  for  a  feeder  from  Bock  Biver.  The  nearest  i>oint 
on  that  river  having  sufficient  elevation  for  the  purpose  is  above  the 
dam  at  Dixon,  and  accordingly  the  line  was  started  there.  To  avoid 
expense  and  complications  with  the  corporations  controlling  the  right 
of  way  down  the  avenue  at  Dixon,  through  which  it  was  necessary  to 
carry  the  feeder,  it  is  proposed  to  form  a  basin  below  the  Illinois  Cen- 
tral Bailroad  embankment,  and  to  supply  this  basin  by  a  channel  of 
narrower  dimensions  than  those  proposed  for  the  feeder,  leading  to  the 
pool  above  the  dam,  and  so  arranged  as  not  to  interfere  with  the  opera- 
tions of  the  mills. 

From  the  basin  the  line  follows  the  river  to  about  the  tenth  mile ;  it 
then  turns  southward  through  the  flat  prairie  land  and  the  Winnebago 
swamps,  and  reaches  Green  Biver  at  New  Bedford  in  the  thirtieth 
mile  from  Dixon.  Green  Biver  is  crossed  by  an  aqueduct  150  feet  long, 
and  the  line  is  carried  thence  to  the  junction  of  the  main  line  at  the 
western  extremity  of  the  summit  level.  The  total  length  of  the  feeder 
is  37.1  miles,  with  a  fall  of  3  feet. 

DIMENSIONS  OF  CANAL  AND  LOOKS. 

It  is  proposed  to  make  the  canal  and  feeder  80  feet  wide  on  the  water 
surface,  and  7  feet  deep,  with  slopes  of  1  on  1^.  The  locks  for  the  main 
canal  are  170  feet  long  and  30  feet  wide.  These  latter  dimensions  were 
adopted  after  cousidering  the  question  of  low- water  navigation  on  the 
Upper  Mississippi,  as  affecting  barge  transportation.  The  hull  meas- 
urement of  the  larger  size  barges  adapted  to  the  passage  of  the  locks 
is,  according  to  the  custom-house  authorities,  about  300  tons,  though 
with  deeper  water  afforded  by  higher  stages  of  the  river,  and  also  by 
the  proposed  dimensions  of  the  canal,  such  barges  can,  with  the  box-top, 
carry  over  600  tons ;  but  we  had  to  be  governed  by  the  minimum 
draught  of  the  boats  at  the  most  unfavorable  stage  of  the  main  river. 

The  same  lock  dimensions  for  the  Hennepin  Oanal  were  also  adopted 
by  Colonel  Macomb  in  the  report  of  1874,  in  connection  with  the  sub- 
ject of  transportation  routes  to  the  seaboard. 

The  locks  and  the  accessory  works  for  the  canal,  such  as  culverts, 
weirs,  &c.,  are  of  the  usual  type  designed  for  works  of  like  character, 
and  need  no  special  description.  The  number  and  location,  together 
with  all  other  details,  are  fully  set  forth  in  the  accompanying  report 

It  will  be  noticed  that  no  provision  has  been  made  for  the  protection 
of  the  slopes,  arising  &om  the  fact  that  it  was  impossible  to  determine, 
until  the  work  of  excavation  was  carried  on,  precisely  when  such  pro- 
tection would  be  especially  needed. 

WATER   SUPPLY. 

In  this,  as  in  former  surveys,  it  is  provided  that  the  water  should  be 
supplied  the  canal  from  Bock  Biver,  and  that  the  feeder  should  be4^f 
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the  same  dimensions  as  the  main  canal.  To  supply  the  losses  dae  to 
lockage,  evaporation,  absorption,  filtration,  leakage,  and  other  inci- 
dental causes,  the  amount  necessary  for  the  different  routes  to  be  sup- 
plied from  Dixon  has  been  calculated  as  follows : 

Cabio  feet  per  day, 

Marais  d'Osier  line 13,634,000 

Watertown  line 14,690,000 

Rock  Island  line 14,338,000 

The  computations  therefor  agree  in  the  result  with  those  derived 
from  the  figures  for  water  consumption  as  presented  by  Colonel  Merrill 
in  his  translation  of  Graeflf's  Canal  Construction  a/nd  Water  Supply.  It 
will  be  observed  that  the  western  section  of  the  Marais  d'Osier  line  be- 
tween Eock  Eiver  and  the  Mississippi,  a  distance  of  16  miles,  is  fed  from 
Bock  Biver  at  the  point  of  crossing  the  former  river,  and  not  from  Dixon ; 
and  that  the  Bock  Island  Boute  ^so  draws  a  portion  of  its  supply  from 
lower  Bock  Biver,  which  it  traverses.  To  determine  the  quantity  charge- 
able to  lockage  it  has  been  assumed  that  the  maximum  number  of  boats 
that  can  pass  the  summit  level  in  one  day  is  90,  at  the  same  time  con- 
sidering that  the  movement  is  not  entirely  in  one  direction,  but  that  a 
proper  proportion  of  boats  go  each  way,  and  under  that  supposition  one 
and  a  half  lockfiils  to  each  boat  is  an  ample  allowance. 

It  has  been  feared  by  those  intei-ested  in  the  development  of  the 
water-power  at  Bock  Biver  that  the  abstraction  of  the  amount  of  water 
necessary  for  canal  purposes  would  result  in  injury  to  the  manufactur- 
ing interests  at  various  points  along  the  river.  Taking  the  canal  at  its 
maximum  capacity  of  ninety  boats  per  day,  there  would  be  taken  from 
the  river,  at  its  very  lowest  stage,  for  the  Marais  d^Osier  Boute,  6.2  per 
cent,  of  the  discharge  of  the  river  at  that  time ,-  for  the  Watertown 
Boute,  5.7  per  cent.;  and  for  the  Bock  Island  Boute,  5.5  per  cent.  The 
river,  however,  has  not  been  at  its  very  lowest  stage  since  1870,  and  it 
must  be  observed  that  should  the  canal  be  constructed  it  will  undoubt- 
edly be  many  years  before  it  would  be  taxed  to  its  maximum  capacity. 
In  the  mean  time  arrangements  could  be  made  to  supply  the  canal  from 
other  sources  along  the  line,  utilizing  portions  of  the  swamp  areas  for 
storage  reservoirs  for  the  summit  level.  Under  such  conditions,  I  do 
not  consider  that  any  fear  need  be  entertained  of  danger  to  the  water- 
power  interests  on  Bock  Biver.  To  lessen  as  much  as  possible  ^he 
amount  of  leakage  at  certain  points  on  the  main  line  and  feeder  where 
the  canal  is  excavated  through  sandy  and  gravelly  soil,  notably  in  Bu- 
reau Creek  Valley  and  on  the  Watertown  line,  it  is  proposed  to  insert  a 
lining  of  concrete  about  6  inches  thick. 

BIGHT  OF  WAY. 

A  width  of  90  feet  on  each  side  of  the  center  line  of  the  canal  has 
been  reserved  and  estimated  for  in  the  right  of  way,  and  a  valuation 
put  upon  the  same  derived  from  information  respecting  the  value  of  land 
in  the  vicinity.  At  the  same  time  care  has  been  observed  in  locating 
the  lines  to  avoid  as  far  as  possible  encroaching  upon  valuable  land  or 
buildings.  It  is  proposed  to  inclose  the  entire  right  of  way  by  a  wire 
fence. 

MAINTENANCE. 

Under  this  head  are  included  the  amounts  necessary  for  the  care, 
preservation,  and  repairs  of  the  canal;  the  pay  of  all  employes  as  as- 
sistant engineers,  lock  and  bridge  tenders,  oflftce  expenses,  &c.,  all  of 
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which  will  have  to  be  provided  for  annually.  In  addition  there  will  on- 
doubtedly  have  to  be  made  from  time  to  time  appropriationB  for  extra- 
ordinary repairs,  renewals,  &c.,  which  cannot  be  estimated  beforehMid. 

OOMMEROIAL  STATISTICS. 

For  the  information  concerning  the  commercial  importance  and  the 
general  effect  and  benefit  of  the  construction  of  the  canal  on  the  trans- 
port4ition  of  the  products  of  the  l^orthwest,  I  am  greatly  indebted  to 
Mr.  Edward  Russell. 

GENERAL  CONDITIONS  AFFECTING  THE  DIFFERENT  ROUTES. 

The  surveys  demonstrate  that  a  perfectly  feasible  route  exists  for  a 
canal  from  the  Illinois  Elver,  near  Hennepin,  to  the  Mississippi,  at  or 
above  Bock  Island.  The  question  as  to  the  selection  of  Uie  best  one 
can  only  be  settled  after  a  consideration  of  the  advantages  and  disad- 
vantages of  each. 

In  this  comparison  we  are  mainly  concerned  with  the  lines  west  of 
the  summit  level,  as  the  line  of  the  eastern  division  is  common  to  all 
routes.  This  latter  division  is  very  expensive  considering  its  length 
of  only  18  miles,  being  at  an  average  cost  of  $98,074.77  per  mile; 
while  on  the  western  division  the  Marais  d'Osier  is  $43,360.12  per  mile, 
the  Watertown  $76,006.77,  and  the  Rock  Island  $51,654.62;  the  feeder 
averages  $44,852.92  per  mile. 

In  an  engineering  point  of  view  the  Marais  d'Osier  presents  decided 
advantages  arising  from  the  nature  of  the  country  through  which  the 
line  is  carried,  and  the  character  of  the  soil.  These  render  the  work 
of  excavation  and  construction  easier,  with  a  corresponding  redaction 
in  the  estimated  cost  over  the  other  routes.  No  rock  is  met  with,  as  is 
the  case  at  points  on  the  Watertown  and  Bock  Island  routes.  An 
objection  has  been  urged  to  this  route  that  it  is  impracticable  to  carry 
a  canal  through  the  Marais  d'Osier.  It  may  be  observed,  on  the  con- 
trary, that  probably  no  other  portion  of  this  or  the  other  lines  presents 
such  favorable  features  for  canal  construction.  On  this  point  I  quote 
from  the  report  of  General  J.  H.  Wilson  on  the  improvement  of  Bock 
Biver  by  slackwater  navigation: 

In  connection  with  the  Rock  River  survey,  I  oanaed  the  Marais  d'Osier,  a  swampy 
stretch  of  country  extending  from  the  Sock  River  to  the  Mississippi,  to  be  snrvejed 
by  my  assiHtanto,  Messrs.  Abbott  and  Morgan,  civil  engineers.  It  is  reported  thai 
dnring  high  water  in  either  river  this  marsh  is  flooded  so  that  boats  may  pasa  from 
one  to  the  other. 

The  map  and  profile  of  this  survey  will  be  prepared  without  delay,  and  forwarded 
to  the  engineer  department.  They  show  the  practicability  of  making  a  branch  oanal 
along  the  line  whenever  the  interests  of  the  country  may  demand  it. 

On  the  question  of  water  supply,  the  Marais  d'Osier  Boute  is  fed 
from  the  Dixon  Dam  only  as  far  as  the  crossing  of  Bock  Biver,  while 
the  Watertown  Boule  must  be  supplied  its  entire  length,  16  miles 
greater,  and  the  Bock  Island  Canal  10  miles  greater,  an  advantage  to 
the  Marais  d'Osier  Boute. 

The  Watertown  Boute  ends  at  the  Mississippi  on  the  rapids,  through 
which  the  Government  has  excavated  a  channel  of  4  feet  depth.  In 
order  to  reach  this  channel,  which  is  on  the  Iowa  side  of  the  river,  it 
will  be  necessary  to  excavate  a  channel  over  a  mile  long,  through  rock, 
in  order  to  obtain  4  feet  depth  as  an  entrance  into  the  canal.  Suffi- 
cient depth  of  water  is  found  at  the  terminus  of  the  other  routes.  The 
number  of  accessory  works,  as  culverts,  bridges,  &c.,  on  the  Watertown 
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and  Eock  Island  routes,  is  double  of  what  is  found  necessary  on  the 
Marais  d'Osier,  adding  not  only  to  first  cost  of  construction,  but  iucreas- 
ing  the  annual  cost  of  maintenance  and  the  liability  for  extraordinary 
repairs  and  renewals  hereafter.  The  route  also  affords  a  protected 
basin  at  its  western  extremity,  which  cannot  be  found  on  the  other 
lines,  except  at  great  expense. 

In  a  commercial  point  of  view  the  selection  of  either  one  of  the  lines 
depends  upon  the  section  of  the  country  it  is  intended  to  benefit.  The 
distance  from  the  upper  line  to  Saint  Paul  is  350  miles,  and  if  the  canal 
be  considered  as  an  extension  westward  of  the  navigation  of  that  part 
of  the  Upper  Mississippi,  the  distance  to  Chicago  is,  by  the  Marais 
d'Osier  route,  21  miles  shorter  than  by  Watertown,  and  40  miles  shorter 
than  via  Bock  Island,  and  at  the  same  time  the  navigation  over  the 
Bock  Island  rapids  is  avoided. 

Of  the  feeder  it  may  be  said  that  the  law  required  that  it  should  run 
from  Bock  Biver,  probably  because  that  stream  can  at  all  stages  be  de- 
pended upon  to  furnish  a  reliable  supply  of  water.  It  is  37  miles  long, 
and  in  that  respect  adds  greatly  to  the  cost  of  construction  and  expense 
of  maintenance,  and  is  objectionable  on  the  ground  that  upon  it  alone, 
with  the  exceptions  before  noted,  depends  the  entire  water  supply. 
Should  a  break  or  any  such  accident  happen  to  it,  the  entire  canal 
would  be  deprived  of  the  water  necessary  for  its  successful  operation. 
It  might  here  be  noted  also  that  its  size  was  required  to  be  that  of  the 
main  canal.  If  it  be  designed  simply  as  a  feeder,  there  is  no  necessity  of 
having  it  of  the  dimensions  designed.  Should  the  construction  of  the 
canal  be  hereafter  authorized,  I  think  it  would  be  desirable  to  inves- 
tigate the  question  of  supplying  the  canal  from  other  sources,  as  no 
doubt  the  areas  of  swamp  lands  between  Bock  and  Green  rivers  can 
be  utilized  for  that  purpose. 

The  Marais  d'Osier  presents  these  advantages  over  the  others:  It  is 
the  shortest  and  most  practicable  line  beween  the  two  rivers.  The 
nature  of  the  country  through  which  it  passes  renders  the  construction 
of  all  work  upon  it  easier,  and  hence  its  cost  of  construction  is  less. 

The  annual  cost  of  maintenance  is  less,  and  it  is  more  than  likely  the 
expense  of  extraordinary  repairs  and  renewals  will  be  less.  The  sup- 
ply of  water  is  the  least,  and  better  regulated. 

ENLARGEMENT  OF  THE  ILLINOIS  AND  MICHIGAN  OANAL. 

This  survey,  which  was  commenced  in  September,  1882,  and  finished 
early  in  the  following  November,  embraced  only  a  remeasurementof  the 
lines  and  sections  of  the  canal  and  accessory  works  throughout  the  en- 
tire length  from  Chicago  to  La  Salle,  for  the  purpose  of  obtaining  in- 
formation necessary  to  estimate  the  cost  of  enlarging  the  same  to  cor- 
respond with  the  proposed  dimensions  of  the  Hennepin  Canal.  The 
locks  now  in  use  are  110  feet  long  by  18  feet  wide. 

Other  surveys  and  estimates  have  heretofore  been  made  and  presented, 
but  they  were  for  a  ship  canal,  with  locks  350  by  75,  the  size  now  in 
course  of  construction  on  the  Illinois  Biver.  The  information  obtained 
during  the  present  survey  can  be  utilized  for  calculating  the  cost  of 
enlarging  the  present  canal  to  any  other  size  than  that  now  proposed, 
should  it  be  deemed  necessary. 

The  lockage,  which  is  all  descending,  amounts  to  141.5  feet,  requiring 
for  that  purpose  sixteen  locks,  with  lifts  varying  from  6.5  to  13.5  feet. 
The  water  will  be  supplied  by  pumps,  now  in  course  of  construction  at 
Bridgeport,  which  furnish  1,000  cubic  feet  per  second. 
5455— E  83 111 
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It  is  not  proposed  to  make  any  change  in  the  present  line  of  the  canal 
nor  in  the  number  and  location  of  the  locks  and  other  structores. 

In  the  new  constmctions  a  considerable  portion  of  material  from  the 
old  locks  and  from  the  canal  lands  could  be  utilized  in  various  ways. 

The  estimated  cost  of  the  enlargement  of  the  canal,  locks,  and  other 
structures  is  12,298,919.15. 

In  estimating  for  maintenance,  I  have  been  governed  somewhat  by 
the  expenses  of  the  present  canal. 

For  the  ordinary  repairs,  maintenance,  and  extraordinary  repairs,  &c^ 
there  has  been  expended  for  the  past  ten  years  an  average  of  $93^235 
per  annum,  of  which  amount  an  average  of  $47,817  per  annum  has  been 
charged  to  maintenance  and  ordinary  repairs,  and  I  have  taken  the  cost 
of  the  same  on  our  proposed  work  at  $50,000. 

By  an  act  of  the  legislature  of  the  State  of  Illinois  approved  Aprfl 
28, 1882,  the  canal  was  ceded  to  the  United  States,  provided  the  same 
be  accepted  within  five  years,  which  cession  was  ratified  by  a  majority 
of  all  tiie  votes  polled  at  the  election  held  in  IfTovember  last. 

A  copy  of  the  act  is  appended. 

BSTIMATSS. 
MARAIS  I^OSISR  ROUTE. 

Efltimated  oost  of  constmotion  of  canal  and  feeder,  including  right  of 

way 15,811,367  50 

Estimated  cost  of  maintenance  and  ordinary  repairs  annually 88. 600  00 

Outfit  of  dredges,  boats,  &c 36,000  00 

WATERTOWN  ROUTE. 

Estimated  cost  of  construction  of  canal  and  feeder,  including  right  of 

way 7,207,646  88 

Estimated  cost  of  maintenance  and  ordinary  repairs  annually 91 .  245  00 

Outfit  of  dredges,  boats,  &c 3<j,000  00 

ROCK  ISLAND  ROUTE. 

Estimated  cost  of  construction  ot  canal  and  feeder,  including  right  of 

way 6,672,t-90  67 

Estimated  cost  of  maintenance  and  ordinary  repairs  annually 94 ,  620  00 

Outfit  of  dredges,  boats,  &o 36,000  00 

The  length  of  the  feeder  from  Rock  River  at  Dixon  is  37  miles,  and  its 

estimated  cost,  included  in  the  above,  is 1,664,117  53 

ENLARGEMENT  OF  THE  ILLINOIS  AND  MICHIGAN  CANAL. 

Estimated  cost  of  construction 2,298,919  15 

Estimated  cost  of  maintenance  and  ordinary  repairs  annually 50, 009  00 

There  are  transmitted  herewith  the  reports  of  Mr.  H.  B.  Herr,  assist- 
ant engineer,  on  the  surveys  of  the  Hennepin  Canal,  and  Mr.  George  Y. 
Wisner,  assistant  engineer,  on  the  Illinois  and  Michigan  Canal,  together 
with  15  sheets  of  maps  and  profiles  pertaining  to  the  same. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaubd, 

Majof'  of  Engineers, 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers,  U.  8.  A. 
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SURVEYS  FOR  A  CANAL  FROM  THE  ILLINOIS  RIVER  NEAR  HENNEPIN 
TO  THE  MISSISSIPPI  RIVER  AT  OR  ABOVE  ROCK  ISLAND,  ETC. 

report  of  mr.  h.  b.  bsrr,  assistant  enoinbeb. 

Unitkd  States  Enginbbr  Office, 

Chicagoy  IlL,  March  15,  1883. 
Major  :  I  have  the  honor  to  submit  the  following  report  upon  surveys  for  a  canal 
route  from  the  Illinois  River  near  Hennepin  to  the  Mississippi  River  at  or  above 
Rock  Island,  with  a  feeder  branch  from  Rock  RiTcr. 

The  dimensions  adopted  in  a  conference  with  yon  for  the  canal  and  feeder  branch  to 
accommodate  boats  of  about  300  tons  burden  are  the  following,  viz : 

Feet 

Widths  at  water  surface 80 

Depth  of  water 7 

Toti  width  of  banks q 

Inside  and  outside  slope  of  banks,  1  on  1|. 

Length  of  locks  between  miter  sills 170 

Width  of  locks  between  walls 30 

Upon  the  receipt  of  your  instructions,  on  Augost  28,  1882,  to  make  the  survey,  a 
party,  under  the  immediate  charge  of  General  Charles  A.  Gilchrist,  was  organized 
and  went  into  camp  at  Dixon,  111.,  on  September  5,  and  commenced  tne  survey  of  the 
feeder  branch  at  that  place,  with  instructions  to  follow  as  nearly  as  practicable  the 
line  surveyed  by  Mr.  Gorham  P.  Low  in  1870,  under  direction  of  Col.  J.  N.  Macomb, 
Corps  of  Engineers,  except  where  a  better  location  could  be  found. 

A  description  of  this  line  will  be  given  further  on  in  this  report. 

MAIN  UNE,   VIA  THE  MARAI8  D'OSIER. 

After  tlie  Dixon  party  was  well  under  way,  and  a  second  party  organized,  with  Mr. 
Charles  £.  Taft  in  immediate  charge,  I  made  a  careful  reconnaissance  of  the  low 
lands  contiguous  to  the  west  bank  of  the  Illinois  Rivei^  in  the  vicinity  of  Hennepin, 
and  also  of  the  Bureau  Creek  Valley,  for  a  distance  of  several  miles  westward.  In 
the  mean  time  the  survey  party  had  assembled  and  went  into  camp  September  12. 
The  organization  included  the  following  snb-parties,  viz :  Transit,  topographical, 
main-levels,  and  cross-section  party. 

Eviden  ly  the  only  feasible  route  from  near  Hennepin  to  about  15  miles  westward 
lies  within  the  valley  of  Bureau  Creek,  a  stream  usually  of  small  proportions,  but 
which  becomes  in  the  flood  season  a  torrential  river,  as  evinced  by  the  water-marks 
left  on  trees,  buildings,  and  other  structures  by  the  flood  uf  July,  1682.  These  marks 
have  an  average  height  above  low  water  of  about  14  feet.  An  oscillation  so  great 
necessitates  avoiding  the  lowest  line  of  the  valley  in  canal  construction.  Another 
prominent  and  considerable  obstacle  to  an  economical  construction  through  many 
parts  of  this  valley  is  the  Chicago,  Rock  Island  and  Pacific  Railway,  which  has  nat- 
urally taken  the  most  practicable  location  between  the  stream  and  bordering  hills. 

As  the  stretch  across  the  bottom  lands  fi-om  the  Illinois  to  entrance  of  Bureau  Creek 
Valley  must  be  made  at  a  great  cost  for  earth  work  (on  account  of  20  feet  oscillation  of 
the  river),  the  point  selected  for  the  terminus  of  the  line  was  adopted  with  the  view 
of  shortening  this  distance,  and  at  the  same  time  to  secure  a  good  entrance  to  the  river 
where  the  channel  lies  along  the  west  bank.  This  point  is  about  If  miles  above  Hen- 
nepin, and  satisfies  the  above  requirements.  Here,  at  about  400  feet  f^om  the  river 
bank,  a  natural  depression  called  Spring  Lake  is  crossed  by  the  line,  and  a  basin  for 
laying  up  boats  is  proposed. 

Instead  of  constructing  the  canal  in  embankment  across  the  low  land,  it  will  be  in 
excavation  to  the  higher  land  near  the  first  mile,  where  a  flight  of  two  locks  with 
lifts  of  9  feet  each  wiu  be  placed  and  arranged  as  a  giiard-lock.  About  one-half  mile 
from  these  locks  the  Peoria  branch  of  the  Chicago,  Rock  Island  and  Pacific  Railroad 
is  crossed  with  water  surface  in  canal  14  feet  below  rails.  A  fixed  bridge  and  a  raise 
of  3  feet  in  grade  of  the  railroad  will  give  15  feet  head-room  for  boats.  In  view  of  the 
damage  a  railway  sustains  from  the  introduction  of  a  pivot-bridge  in  its  line,  as  few 
crossings  at  grade  as  possible  have  been  made.  The  first  is  near  the  three-mile  sta- 
tion at  Lepertown  Mill,  and  requin^s  a  pivot  bridge.  This  is  the  only  crossing  of  the 
Chicago,  Rock  Island  and  Pacific  Railroad,  though  the  line  lies  contiguous  to  its  right 
of  way  most  of  the  distance  from  this  crossing  to  Pond  Creek  Station  near  Wyanet. 
At  many  points  in  this  stretch  the  cost  of  construction  would  be  lessened  by  more  than 
half  if  the  railway  right  of  way  were  encroached  upon,  and  especially  if  the  track 
were  moved  at  several  points. 
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East  Bureau,  a  branch  of  Bureau  Creek,  is  crossed  on  an  aqueduct  270  feet  loa^ 
about  the  fourth  mile  ;  the  main  stream  is  crossed  twice  on  aqueducts,  each  270  feet 
long,  at  the  seventh  and  twelfth  miles,  recpectively. 

After  crossing  West  Bureau  Creek,  also  by  a  700-foot  aqueduct,  the  line  leaves  Bu- 
reau Creek  Valley  at  the  fifteenth  mile  and  enters  Pond  Creek  Valley.  The  only  town 
near  the  route  thus  far  is  Tiskilwa,  where  the  line  passes  about  1,000  feet  north  of  the 
railway.  Near  this  town  two  mill-races  are  cut,  but  provision  is  made  for  their  main- 
tenance. In  many  places  near  Bureau  Creek  gravel  and  sand  predominate  to  sach  an 
extent  that  a  special  lining  of  concrete  is  required. 

Throughout  tbe  first  mue,  after  entering  the  valley  of  Pond  Creek,  the  railway 
offers  a  great  obstacle,  forcing  the  line  into  the  bluffs,  and  to  give  access  to  the  statioa 
of  Pond  Creek  the  highway  leading  from  Wyanet  must  be  carried  over  the  canal,  rail- 
way, and  Pond  Creek,  a  total  distance  of  350  feet. 

A  short  distance  beyond  the  station  the  line  swings  to  the  northward,  and.  follow- 
ing up  a  small  ravine,  passes  under  the  Chicago,  Burlington  and  Quincy  Railway 
about  a  mile  south  of  Wvanet,  at  an  elevation  such  that  surface  of  water  in  the  can^ 
would  be  21  feet  below  t ne  rails.  The  arch  under  railway  will  be  in  the  prolongation 
of  lock -walls,  and  only  30  feet  wide.  Provision  is  made  for  taking  the  small  rivulet 
In  this  valley  into  the  canal  and  wasting  it  out  at  the  lower  end  of  valley.  On  reaching 
the  head  of  this  valley  a  further  change  of  course  northward  is  niade,  crossing  the 
Wyanet  and  Sheffield  highway  at  the  seventeenth  mile,  and  reaching  the  snmmit- 
level  a  mile  further  on,  where  the  bottom  of  the  canal  will  be  198  feet  higher  than 
surface  of  water  in  Illinois  River  at  Hennepin,  requiring  22  lift-locks  bctwecn- 

Another  line  was  surveyed  over  the  summit,  passing  south  of  the  one  ailopted,  bnt 
was  found  to  be  more  expensive,  hence  abandoned.    It  is  shown  on  tracings. 

With  but  little  excess  of  embankment  in  crossing  the  Devil's  Slough,  and  no  aexi- 
ously  heavy  cutting,  this  level  continues  7  miles  to  the  feeder  junction  at  the  twenty- 
fifth  mile,  and  about  4  miles  due  north  from  Sheffield,  skirting  the  Devil's  Grove,  and 
crossing  Hickory  Creek  near  the  junction. 

Before  the  survey  had  reached  this  point,  and  after  our  joint  examination,  early  in 
October,  of  Marais  d'Osier  re^on  between  Rock  and  Mississippi  rivers,  I  had  yoor 
instructions  to  reach  the  Mississippi  somewhere  in  the  vicinity  of  this  depression  if 
easy  access  could  be  had  from  the  feeder  junction.  Through  much  inquiry  of  persons 
familiar  with  the  country  to  be  traversed,  and  by  a  hurried  reconnaissance  of  part  of 
the  region,  I  felt  satisfied  that  a  good  route  could  be  found  in  that  direction,  and  con- 
ducted the  survey  with  this  view,  after  reaching  the  junction  with  feeder. 

The  route  follows  along  the  north  side  of  Hickory  Creek  Valley  to  about  the  thirtieth 
mile  and  about  four  miles  north  of  the  town  of  Mineral;  then  crosses  a  low  VjMs  in  a 
sand  ridge,  a  distance  of  2,500  feet,  wheu  Saint  Peter's  Marsh  is  entered.  The  firbt 
intention  was  to  turn  this  sand  ridge  by  passing  further  westward  on  lower  and 
more  level  ground;  but  finding  the  cut  through  sand  ridge  would  be  more  than  com- 
pensated for  by  tbe  gain  in  alignment,  the  latter  line  was  adopted.  Had  this  »hort 
cut  been  contemplated  when  the  line  was  being  carried  down  Hickory  Creek  Valley, 
more  elevated  ground  near  the  bordering  sand  ridge  woald  have  been  traversed,  the 
drop  of  6  feet  by  Lock  No.  25  would  have  been  omitted,  the  former  level  carried 
through  to  Saint  Peter's  Marsh,  and  the  out  through  sand  ridge  reduced  by  that  depth. 
Time  did  not  permit  rerunning  so  much  of  the  line,  but  if  construction  on  this  route 
is  undertaken  the  change  suggested  is  recommended.  A  lining  of  concrete  is  pro- 
vided through  the  sand  ridge. 

The  level  commencing  at  Che  marsh  extends  through  it  to  Green  River,  crossing  at 
a  point  7  miles  north  of  Annawan  on  an  aqueduct  430  feet  long ;  thence  in  a  general 
northwesterly  course  towards  Spring  Hill,  in  Whitesides  County,  crossing  the  One- 
hundred-acre  Slough  and  Big  Slough ;  its  total  length  being  16  miles,  with  but  little 
heavy  cutting  or  embankment. 

The  water-way  under  the  Green  River  Aqueduct  will,  in  flood-time,  operate  as  an 
inverted  biphon ;  hence,  to  provide  against  the  possibility  of  a  rise  above  canal  era- 
bankinent,  an  inflow  weir  600  fbet  long,  with  a  corresponding  waste  on  the  lower 
side,  is  contemplated.  Before  this  direct  route  from  Green  River  to  Biir  Slough  was 
surveyed,  a  line  had  been  run,  following  down  Green  River  Valley  and  around  tbe 
high  bordering  bluffs  entering  the  One-hundred>acre  Slough  a  mile  south  of  where 
tht)  adopted  line  enters.  The  entire  stretch  was  remarkably  level  and  favorable  for 
construction,  but  the  distance  being  about  a  mile  greater  than  by  the  other  line, 
economy  in  construction  favors  the  one  adopted. 

Tbe  Big  Slough  is  crossed  at  its  summit,  the  waters  draining  southward  into  Green 
River  aud  northward  into  Rock  River. 

Earthwork  throughout  almost  the  entire  length  of  this  level  (16  miles)  can  be 
economically  done  by  dredging,  as  water  is  plentiful. 

Where  ditches  have  been  excavated  in  these  swamps  and  sloughs,  they  nsually 
show  a  few  inches  of  black  muck  at  the  surface,  resting  on  a  substratum  of  clayey 
loam,  together  about  10  inches  thick.     Beneath  this  is  either  a  thick  bed  of  clay  or 


Digiti 


zed  by  Google 


APPENDIX   GO.  1765 

alternating  strata  of  clay  and  s^nd,  Taryin^  in  thickness  from  1  to  20  or  more  inches. 
Not  only  does  this  form  an  impervious  bed  suitablt^  for  canal  construction  through 
Buch  localities,  but  the  clay  can  be  utilized  for  puddling  in  other  adjacent  parts  of  the 
line. 

At  Spring  Hill  the  line  makes  a  sharp  b<»nd  to  the  west,  rounding  the  hills  and 
entering  a  bayou  at  the  forty -ninth  mile,  follows  it  to  Rock  River,  about  a  quarter  of 
a  mile  above  Fargo's  Ferry  and  one  and  a  half  miles  south  of  Erie.  This  stream  would 
be  crossed  in  a  pool  formed  by  a  dam  to  be  built  about  700  feet  below  the  line,  and  of 
Hufhcient  height  to  maintain  the  pool  at  6  feet  above  the  stage  as  found  at  time  of 
survey.  Probably  800  acres  of  low  land  would  be  submerged  by  the  pool,  and  that 
amount  is  included  in  the  estimate  for  damages. 

Another  bayou  entering  the  river  from  the  west  is  followed  nearly  a  mile,  when  the 
line  strikes  adirect  course  across  the  low,  flat  country  between  Rock  and  Mississippi 
rivers  to  near  the  fifty-eighth  mile,  on  the  same  level  as  Rock  River  is  crossed. 

Near  the  bayou  the  Rock  Island  branch  of  the  Chicago,  Burlington  and  Quincy 
Railroad  is  crossed,  requiring  a  slight  raise  of  its  grade  and  the  insertion  of  a  pivot- 
bridge. 

At  the  fifty-eighth  mile  a  16-foot  lift  and  guard-lock  drops  the  bottom  «f  canal  to  a 
depth  of  7  feet  below  low  water  in  the  Mississippi  where  the  Marais  d'Osier  Slough 
enters.  From  this  lock  an  open  channel  would  be  dredged  through  the  Marais 
d'Osier  and  the  slough  which  drains  it  to  the  Mississippi  opposite  the  town  of 
Comanche  and  2  miles  below  Albany.  The  total  distance  on  the  line  from  7  feet 
dt^pth  of  water  iu  the  Illinois  to  the  same  depth  at  low  water  in  the  Mississippi  is  64 
miles.  The  flood  waters  wonid  pass  freely  over  this  last  stretch  ot  the  canal  without 
auy  further  detriment  than  a  small  deposition  of  silt.  There  would  be  no  current  to 
waste  the  banks  or  interfere  with  handling  of  boats. 

Just  inside  of  the  railway  bridge  which  carries  the  Racine  branch  of  the  Chicago, 
Milwaukee  and  Saint  Paul  Railway  over  the  Marais  d'Osier  Slough  at  its  junction 
-with  the  Mississippi  a  basin  in  this  slough  of  about  9  acres  area  is  proposed  to  be  ex- 
cavated, where  complete  protection  from  floating  drift  and  ice  is  ofl'ered.  To  insure 
boat-way  from  canal  to  river  at  higher  stages  of  the  river  pivot-bridges  ore  necessary 
in  both  the  railway  and  highway  crossings  at  this  point. 

Soundings  made  from  the  terminus  of  the  line  around  the  head  of  Island  No.  294, 
also  southward  between  the  island  and  mainland,  show  a  minimum  depth  of  10  feet 
around  the  head  to  the  main  channel  with  a  3-foot  stage,  or  7  feet  at  low  water;  but 
only  9  feet  at  the  same  stage  near  the  foot  of  the  island.  Hence  the  full  depth  of  7 
feet  could  not  be  had  in  that  direction  during  low  water  without  some  dredging. 
The  soundings  are  marked  in  red  ink  on  the  accompanying  map. 

No  excavation  in  rock  occurs  throughout  this  entire  line. 

The  field-work  on  this  line  was  completed  November  20,  when  the  party  was  dis- 
banded, and  Mr.  Taft,  with  his  principal  assistants,  Mr.  John  deLa  Camp,  topographer, 
and  Mr.  William  Lee,  leveler,  commenced  the  preparation  of  maps,  profiles,  and  esti- 
mates. 

THE  FEEDER  BRANCH. 

This  branch'  canal,  intended  also  to  furnish  the  necessnry  water  supply  for  operating 
the  main  canal,  must  enter  the  latter  somewhere  on  the  summit  level,  and  the  require- 
ment of  the  survey  for  the  branch  was  to  find  and  locate  the  most  feasible  route  from 
Rock  River  to  some  point  on  the  summit  level. 

l^m  the  survey  made  by  Mr.  Low  in  1870  it  was  evident  that  the  most  easily 
accessible  point  on  Rock  River,  of  sufficient  elevation  to  supply  water  to  the  summit 
level,  was  the  pool  formed  by  the  dam  at  Dixon,  111.,  and  the  survey  was  commenced 
at  that  place. 

In  its  full  canal  dimensions  (same  as  those  of  main  line)  the  feeder  branch  begins 
with  a  proposed  basin  immediately  west  of  the  Illinois  Central  Railway,  and  between 
a  brancn  track  and  Rock  River,  in  the  town  of  Dixon.  A  channel  30  feet  wide  and  5 
feet  deep  leads  from  the  basin  under  the  Illinois  Central  Railroad  to  the  race  now 
sapplying  water^'po  wer  to  the  Dixon  Mills.  That  no  damage  may  result  to  the  water- 
power,  and  that  at  the  same  time  entire  control  of  the  water  supply  to  the  feeder  basin 
may  be  had,  it  is  proposed  to  increase  the  raceway  to  50  feet  width  and  5  feet  depth 
from  its  lower  end  to  the  pool  above  the  dam  in  Rock  River  (a  distance  of  about  400 
feet^,  placing  a  regulating  bulkhead  and  drift-rack  at  Junction  with  the  river.  In  the 
wall  on  the  river  side  sluice-gates  will  regulate  the  amount  of  water  supplied  to  each 
consumer.  The  railway  track  now  traversing  the  length  of  this  raceway  will  be 
maintained  in  its  place,  and  the  entire  distance  of  400  feet  planked  over.  At  the 
junction  of  this  50  feet  width  with  that  of  30  feet  recesses  will  be  provided  in  the 
walls  on  each  side  for  the  reception  of  stop-bars,  in  order  that  water-power  may  be 
maintained  while  the  canal  may  be  empty,  or  vice  versa. 

Quite  an  expensive  wall  construction  along  the  riTcr  bank  results  from  exclusion 
from  a  far  better  location  in  the  river  street  by  the  present  railway  location  there. 
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From  the  bann  the  line  follows  the  river  to  about  the  eleventh  mile,  where  s  i 
to  the  south  carries  it  over  the  flat  prairie  and  the  Winnebago  Swamp  to  the  Gnea 
River  at  New  Bedford,  90  miles  firom  Dixon.  To  avoid  much  rock-cutting  and  aecme 
an  easy  curve  around  a  high  rocky  bluff  at  the  fifth  mile,  a  heavy  ripraprod  embank- 
ment in  the  river  is  proposed.  This,  as  well  as  the  canal  bank  through  the  first  If 
miles,  will  be  carried  2  feet  above  extreme  high  water.  Almost  the  entire  diatanee 
alon^  the  river  riprap  will  be  necessary  to  protect  the  canal  bank  from  high  water, 
and  m  the  eleventh  mile  sand  and  gravel  aro  so  predominant  as  to  require  a  concrete 
lining. 

The  crossing  of  the  Chicago  and  Northwestern  Railway  at  the  ninth  mile  requires 
a  slight  raising  of  its  mAe  and  a  pivot  bridge.  Similar  bridges  are  necessary  at  the 
Rock  Falls  branch  of  the  Chicaffo,  Burlington  and  Qnincy  Railroad,  near  the 
twelfth  mile,  and  the  Clinton  brandi  of  the  same  road  at  the  twenty-third  mile.  The 
latter  crossing  is  about  li  milM  west  of  Deer  Grove  Station.  The  generally  flat  con- 
dition of  the  country  in  the  Winnebago  Swamp  region  required  tlie  running  of  sev- 
eral trial  lines  for  some  distance  to  determine  the  oest  route;  and  the  line  furmeriy 
located  in  1870  was  not  adhered  to  strictly  after  leaving  Rock  River.  Perhaps  the 
route  adopted  is  the  best,  though  by  making  a  greater  detour  westward  less  depth  of 
excavation  could  be  had,  at  the  cost  of  bad  alignment,  however. 

At  New  Bedford  the  bed  of  Green  River  lies  at  a  depth  of  about  20  feet  below  the 
general  surface  of  the  country,  and  15  feet  below  grade  of  the  canal,  between  not 
distant  banks,  affording  a  good  site  for  crossing  on  an  aqueduct.  The  length  of  this 
structure  will  be  150  feet. 

From  New  Bedford  the  line  continues  in  a  southerly  course  to  the  western  terminns 
of  the  summit  level  on  the  main  line  at  the  twenty -fifth  mile  from  the  Illinois  River, 
and  4  miles  north  of  ShefBold ;  the  total  distance  from  Dixon  being  37.1  miles.  A 
basin,  with  guard-gate  and  waste-weir,  is  provided  at  the  junction. 

This  part  of  the  survey  was  completed  October  iil,  and  preparation  of  maps,  pro- 
files, and  estimates  was  commenced  by  General  Gilchrist  and  his  chief  assistants, 
Mr.  H.  W.  Lewis,  topographer,  and  Mr.  Joseph  G.  Gilchrist,  leveler. 

The  slope  or  fall  the  feeder  branch  should  have  to  carry  the  amount  of  water 
necessary  for  operating  the  canal  is  arrived  at  iu  the  following  manner : 

To  determine  the  maximum  quantity  expended  per  day  in  the  lockage  of  boats,  I 
assume  the  maximum  lockage  capacity  of  a  single  lock  to  be  90  boats  in  twenty-foar 
honrs.  If  this  number  of  boats  all  passed  in  one  direction  through  the  summit  level, 
their  lockage  would  draw  therefro  >  180  lockfnls  of  water.  This  is  not  a  probable 
condition  of  navigation,  however,  and  inst'Cad  of  the  movement  being  all  in  one  di- 
rection, it  is  safe  to  assume  that  the  ratio  of  the  number  of  boats  passing  in  one  direc- 
tion to  that  moving  oppositely  would  not  be  greater  than  2  to  1.  On  this  assumption 
150  lockfnls  would  be  the  maximum  qua>ntity  of  water  drawn  from  the  summit  level 
in  twenty-four  hours  for  lockage  purposes.  Hence,  taking  a  lockage  of  a  10-feet  lilt- 
lock,  equivalent  to  170  x  30  X  10  =  51,000  cubic  feet,  the  maximum  quantity  drawn 
fr-om  the  summit  level  daily  would  be  51,000  X  150  =  7^650,000  cubic  feet. 

The  daily  loss  by  evaporation,  leakage,  and  percolation  may  be  assumed  as  a  quan- 
tity equal  to  2  inches  in  depth  over  the  entire  surface  of  the  canal  supplied  and  the 
feeder.  Rankine  recommends  this  as  a  safe  assumption,  and  M.  Graeff.in  his  treatise 
on  the  ''Canal  du  Mame  au  Rhin,"  names  the  same  proportional  quantity  as  the  re- 
sult of  observations  on  that  and  other  French  canals.  If,  porehance,  this  loss  sboold 
be  exceedeii  in  the  infancy  of  the  canal,  percolations  would  have  decreased  so  much, 
on  account  of  sides  and  bottom  being  silted  over,  by  the  time  navigation  reached  the 
proportions  assumed  herein,  that  less  would  be  expended  fur  locksge  during  the  time 
of  maximum  percolation. 

Two  inches  in  depth  over  1  mile  80  feet  wide  gives — 

5,280  X  HO  ^7Q  4QQ  ^^^^^  f^^ 
6 

Hence,  48  miles  of  main  line  (from  the  firat  lock  to  Rock  River)  and  37  miles  of 
feeder  of  same  width  will  require  (48  +  37)  X  70,400  =  5,984,000  cubic  feet  per  day; 
and  the  total  maximum  quantity  to  be  supplied  daily  is — 

Cahio  feet> 

For  lockage 7,650,000 

For  evaporation,  &c 5,984,000 

13,634,000 
or  158  cubic  feet  per  second. 
The  least  sectional  area  of  the  feeder  branch  will  be  through  the  aqueduct  at  Green 

■teo 

River,  36  X  7  =  252  square  feet,  requiring  a  mean  velocity  of  ^  =  0.627  foot  per 
second  to  pass  the  above  maximum  supply. 
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Probably  none  of  the  many  fonnuls  expienaing  a  relation  between  mean  velocity, 
hydraulic  mean  depth,  and  slope  in  open  water  channels  were  derived  from  actual 
observations  in  a  cnannel  of  the  dimensions  under  consideration,  yet  we  must  resort 
to  them  for  an  approximate  determination  of  the  slope  required  in  the  feeder  branch. 

Taking  Prony's  formula : 

V  =  (10567.02  R  S  +  .0566)i  -  0.236, 
in  which 

y  =  mean  velocity  in  feet  per  second, 

R  =  hydraulic  mean  depth  =  f^  of  section  in  agnare  feet 

wetted  perimeter  in  feet, 

S  =  alone  =         vertical  fall 

horizontal  distance, 

252 

and  substituting  for  Y  and  R  the  values  0.627  and  ~  =  5.04,  respectively,  we  find  the 

50 

«lope  S  =  0.0000129.  or  0.82  inch  per  mile,  corresponding  to  a  fall  of  0.82  X  37  =  30.3 
inches  in  the  total  length  of  feeder. 

Substituting  similarly  in  D'Aubisson's  formula — 

V  =  (8976.6  R  S  +  .012)*  -  0.109, 

we  find  8  =:  0.0000117,  or  0.74  inch  per  mile,  or  0.74  X  37=27.4  inches  fall  in  total 
length  of  feeder. 

Eytelwein's  formula  gives  the  same  result  as  that  of  D'Aubisson. 

Theoretically,  then,  a  fall  of  about  29  inches  from  Dixon  to  the  main  line  would  be 
sufficient  to  carry  the  necessary  water  supply;  but,  to  be  on  the  safe  side,  I  have 
adopted  a  fall  of  36  inches  in  establishing  the  grade  of  the  feeder.  This  can  be  se- 
cured without  raising  the  dam  at  Dixon. 

As  this  dam  was  built  to  supply  water-power  for  milling  and  other  purposes  at 
Dixon,  the  amount  of  water  that  would  be  drawn  from  the  pool  for  canal  purposes 
"becomes  a  matter  of  interest  to  those  owning  the  water-power.  Evidently  tne  maxi- 
mum daily  draft  on  the  pool  will  be  less  than  the  maixmnm  of  158  cubic  feet  required 
for  operating  the  canal,  for  the  feeder,  together  with  the  summit  level  on  the  main 
line,  may  be  regarded  as  an  immense  storage  reservoir  which  may  be  drawn  upon  in 
-tiroes  of  maximum  navigation,  and  instead  of  a  daily  supply  from  the  river  for  ninety 
boats,  no  doubt  a  maximum  ot  sixty  ^r  day  will  be  ample.  The  amount  for  lockage 
per  day  on  this  basis  is  5,100,000  cubic  feet,  and  for  the  entire  supply,  this  amount 
added  to  loss  by  evaporation,  Ac,  5,984,000  cubic  feet,  making  a  total  of  11,084,000 
•cubic  feet  daily,  or  1*4^  cubic  feet  per  second. 

Mr.  Low  found  by  observations  at  the  time  of  his  survev,  1870,  that  the  discharge  of 
Rock  Kiver  at  Dixon  was  2,446  cubic  feet  per  second,  "at  a  time,  October  11,  187(h 
when,  according  to  the  residents  of  that  city,  the  river  was  at  its  lowest  known  staee  ^ 
<see  Report  of  Chief  of  Engineers,  1871,  pages  304  and  305) ;  and  I  am  informed^by 
the  proprietors  of  the  Dixon  Mills  and  other  reliable  residents  of  the  town  that  so  low 
a  stage  has  not  been  reached  since.  Assuming  this,  of  which  128  cubic  feet  is  5.2  per 
cent,  as  the  least  discharge,  we  have  a  maximum  or  5.2  per  cent,  loss  to  the  pool  on 
account  of  the  canal  supply,  with  a  certainty  of  considerably  lees  in  ordinary  low- 
water  seasons. 

It  should  be  remarked  that  this  abstraction  from  Rock  River  can  be  lessened  to  any 
desired  extent  by  utilizing  other  sources  of  supply  along  the  main  line. 

Portions  of  the  great  swamp  area,  as  traversed  between  Green  and  Rock  rivers, 
could  be  transformed  into  large  storage  lakes  at  a  small  cost,  sufficient  to  supply  the 
entire  reach  between  those  rivers.  A  dam  from  10  to  15  feet  high  across  Green  River 
at  New  Bedford  would  form  a  lake  covering  much  of  the  Winnebago  swamp  area, 
and  provide  a  storage  for  a  lar^  proportion  of  the  rainfall  tributary  to  the  Upper 
•Green  River  Basin.  Also  a  limited  supply  could  be  obtained  from  West  Bureau  and 
East  Bureau  creeks. 

MAIN  LDnS  TO  WATERTOWN. 

Before  the  survey  of  the  first  main  line  had  been  completed  I  received  your  tele- 
ffraphic  instructions,  on  November  7,  to  make  a  resurvey  of  the  line  located  by  Mr. 
Gorhani  P.  Low  in  1870,  imder  the  direction  of  Col.  J.  N.  Macomb^  United  States  £n- 
j^ineer  Corps,  from  the  feeder  junction  to  Watertown,  on  the  Mississippi  River;  also, 
to  run  a  line  to  Rock  Island,  oy  way  of  Rock  River. 

At  once  anew  party,  with  General  Charles  A.  Gilchrist  in  charge, was  organized,  partly 
from  the  scattered  members  of  his  former  party,  with  a  heavy  draft  upon  the  force 
then  completing  survey  of  the  Marais  d'Osier  Route.    This  party  took  the  field  Novem- 
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bor  13,  when,  General  Gilchrist  bein^  called  away  temporarily,  Mr.  Joseph  G.  Gil- 
christ took  charge,  with  Mr.  C.  D.  Hill  topographer  and  Mr.  Duane  Pennock  levcler. 

Commencing  at  the  feeder  junction,  the  line  follows,  as  nearly  as  practicable,  from 
the  meaner  tracings  and  reference  marks,  the  route  formerly  surveyed,  crossing  to  the 
south  side  of  Hickory  Creek  Valley,  thence  across  Coal  Creek  in  a  westerly  direction, 
oyer  a  comparatively  level  country  and  good  working  ground,  passing  about  a  mile 
north  of  Mineral,  Annawan,  and  Atkinson,  and  striking  Greeu  River  at  the  forty-alxth 
mile,  estimating  from  the  Illinois  River.  On  account  of  the  great  drainage  from  the 
80Utli  towards  Green  River,  the  cost  for  culverts  in  this  reach,  and  for  some  miles 
farther  westward,  is  excessive.  To  provide  for  flood-waters  of  the  two  branches  of 
Mud  Creek,  crossed  at  the  thirtv-fifth  and  thirty-seventh  miles,  an  arrangement  of 
weirs  and  guard-gates  is  provided  to  carry  these  streams  across  the  canal  daring 
hiffh  water,  when  the  calverts  for  the  passage  of  ordinary  stages  are  insufficient. 

Spring  Creek,  at  the  forty-third  mile,  is  crossed  on  an  aqueduct  120  feet  long.  Con- 
tinuing in  the  near  vicinity  of  Greeu  River,  the  line  passes  2  miles  north  of  Geneseo 
at  the  forty-ninth  mile,  entering  a  long  stretch  of  almost  continuous  sand  from  the 
fiftieth  to  the  fifty-seventh  mile,  requiring  a  lining  of  concrete  through  a  greater  por- 
tion of  the  distance.  The  Y  tracks  for  a  railroad  si  ding  to  Cable's  coal  mine  ate  crossed 
lUst  before  reaching  Green  River  Station  at  the  fifty-seventh  mile,  requiring  two  pivot 
t>ridges  and  a  raise  of  2  feet  in  the  grade ;  also  some  rock  excavation  is  met  with  here, 
M  SDOwn  by  the  open  work  of  the  coal  diggings  near  by,  necessitating  a  linini^  of 
concrete  to  close  up  seams  in  the  slaty  rock. 

At  Green  River  Station  a  pivot  highway  bridge  will  be  nocessaij  on  account  of  the 
difficulty  in  making  an  approach  from  the  north  to  an  elevated  fixed  bridge.  Con- 
tinuing from  this  point  contiguous  to  the  Chicago,  Rock  Island  and  Pacific  Rail wav^ 
and  in  heavy  embankment,  the  route  crosses  Green  River  near  the  fifty-eighth  mik 
on  an  aqueduct  400  feet  long,  passes  through  the  town  of  Colona  in  a  deep  cut,  cross- 
ing a  branch  of  the  Chicago,  finrlin^ton  and  Qaincy  Railway  at  the  fifty-ninth  mile, 
requiring  a  pivot  bridge ;  thence  with  a  sharp  turn  northward  and  another  to  the 
west,  all  witnin  a  mile.  Rock  River  is  crossed  on  an  aqueduct  1,500  feet  long,  ap- 
proached by  long  embankments  on  either  side.  The  Colona  hill  being  on  a  substratum 
of  gravel,  concrete  lining  is  provided. 

Between  Rock  River  and  the  Mississippi,  a  rather  low,  flat  depression  is  followed  to 
Watertown,  about  8  miles  above  Rock  Island,  crossing  the  Rock  Island  branch  of  the 
Chicago,  Burlington  and  Qnlncy  Railroad  at  the  63d  mile  and  the  Racine  branch 
of  the  Chlcaeo,  Milwaukee  and  Saint  Paul  Railroad  at  the  64th  mile,  requiring  at 
each  a  pivot  bridge.  The  Mississippi  is  entered  through  a  lock  of  10  feet  lift,  with 
walls  and  tail  gate  2  feet  higher  than  extreme  high  water.  To  reach  the  main  chan- 
nel an  excavation  of  about  2  feet  in  depth  must  be  made  in  the  rocky  bed  of  the 
river,  a  distance  of  nearly  a  mile  around  the  lower  end  of  Campbell's  Island.  This 
will  secure  only  4  feet  depth  at  extreme  low  water  instead  of  7,  as  is  provided  in  other 

r)rtions  of  the  canal.  As  the  channel  depth  over  the  ''rapids"  is  reduced  to  about 
feet  at  low- water  stage,  to  secure  a  canal  depth  of  7  feet  at  such  stage  may  be  re- 
garded as  impracticable  in  this  vicinity.  There  being  no  safe  harbor  for  boats  in  the 
river  at  this  locality,  a  basin  with  guard  gates  and  weir  is  provided  between  the  nil- 
way  and  river  bank.    Total  length  of  line  is  65.2  miles. 

The  latter  part  of  this  survey  was  prosecuted  under  somewhat  adverse  circnm- 
■tances.  The  season  being  well  advanced  into  the  winter,  cold  winds  and  snow  wer» 
prevalent.    The  field  work  closed  December  28. 

Only  48  miles  of  main  line  was  considered  in  the  determination  of  maximum  quantity 
of  water  to  be  supplied  by  the  feeder  branch,  as  15  miles  of  the  route  via  the  Manus 
d'Osier  is  supplied  from  Rock  River.  For  the  route  now  under  consideration  63  mile» 
most  be  maintained  by  the  feeder,  or  15  miles  more  than  in  the  former  case.  In  the 
former  calculation  it  was  fonnd  that  the  loss  by  evaporation,  leakage,  and  percolation 
was  70,400  cubic  feet  per  mile  daily ;  hence  au  additional  supply  of  70,400  by  15 
ss  1,056,000  cubic  feet  dially  will  be  demanded  from  the  feeder,  or  12  cubic  feet  per 
second,  which  added  to  158  cubic  feet  (the  amount  required  for  the  Marais  d'Osier 
line)  gives  170  cubic  feet  per  second.  This  requires  a  mean  Telocity  of  H^  =0.67S 
feet  per  second  in  the  feeder,  and,  estimating  as  for  the  first  line,  would  require  5.7 
per  cent,  of  Rock  River  discharge  at  extreme  low- water  stage. 

MAIN  LINE  TO  ROCK  ISLAND. 

This  route  branches  off  southwardly  firom  the  Watertown  line  at  the  58th  mile, 
crossing  the  Chicago,  Rock  Island  and  Pacific  Railroad,  and  entering  the  bed  of  Green 
Rirer  before  the  59th  mile  is  reached,  follows  its  channel  to  Hock  River,  thence  down 
the  latter  to  Milan,  and  across  the  low  point  of  land  south  of  Rock  Island  to  the  Mis- 
sissippi at  a  point  one-half  a  mile  south  of  the  Rock  Island  corporation  line,  and  74.5 
miles  from  the  Illinois  River. 

Although  coincident  with  the  other  route  in  alignment  from  the  57th  to  the  58th 
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mile,  its  elevation  is  10  feet  lower,  avoidinff  the  heavy  embankment  necessary  in  the 
other  line  to  cross  Green  and  Rock  rivers  above  high-wat«r  mark.  A  pivot  bridge  is 
required  at  the  crossing  above  mentioned ;  also  near  the  60th  mile,  where  a  branch 
of  the  Chicago,  Burlington  and  Quincy  Railroad  crosses  Green  River.  Two  highway 
bridges,  one  near  the  railroad  bridge^  the  other  at  the  59th  mile,  must  be  raised  and 
renewed. 

The  navigation  of  Green  and  Rock  rivers  is  made  feasible  by  a  succession  of  pools 
formed  by  two  new  dams,  and  raising  the  existing  ones  at  Milan  about  3  feet.  The 
.  first  dam  is  on  Green  River  near  the  59th  mile,  where  a  lock  of  5  feet  lift  is  provided, 
the  second  on  Rock  River  at  the  65th  mile,  witn  a  lock  of  5  feet  lift.  These  dams  will 
cause  a  submergence  of  several  hundred  acres  of  low  land,  which  item  has  been  con- 
sidered in  the  estimate  for  damages.  It  is  supposed  that  the  construction  of  a  pro- 
tecting dike  from  the  Milan  dam  up-stream  about  a  mile,  on  the  left  bank,  will  pre- 
vent any  further  submergence  on  account  of  raising  the  dams.  A  highway  bridge 
near  the  68th  mile,  will  require  construction  of  heavier  piers  to  carry  the  bridge  at 
a  higher  elevation  than  at  present,  to  secure  sufficient  head  room  for  boats. 

Leavinff  the  river  at  the  north  dam  at  Milan,  the  line  enters  and  follows  for  a 
quarter  of  a  mile,  what  is  known  as  Sear's  Canal ;  of  sufficient  dimensions  at  the  upper 
end,  but  requiring  an  enlargement  at  the  lower  end,  and  a  guard  lock.  Also,  two 
pivot  bridges  are  required  here,  one  to  carry  the  highway  and  street  car  tracks,  the 
other  on  the  line  of  the  Peoria  and  Rock  Island  Raifioad. 

In  rounding  the  bluff  after  leaving  Sear's  Canal,  some  rock  excavation  is  necessary 
and  the  cutting  is  heavy  for  a  distance  of  nearly  a  mile.  Concrete  lining  is  provided 
in  rock  excavation.  Two  locks  of  8^  feet  lift  each,  at  the  Mississippi  River,  drop  the 
oanal  bottom  to  7  feet  below  low  water.  No  basin  has  been  estimated  for  at  this  ter- 
minus, as  it  is  supposed  a  good  harbor  can  be  found  at  the  foot  of  Rock  Island. 

It  should  be  remarked  that  but  few  soundings  were  taken  in  Rock  River,  the  ice 
not  being  strong  enough  to  support  a  man,  but  sufficient  to  prevent  the  use  of  a  skiff; 
lience  the  bottom  line  as  shown  on  accompanying  profile  is  to  a  great  extent  imagin- 
ary, though  sufficiently  accurate  for  the  object  in  view. 

On  account  of  the  frozen  condition  of  the  ground  and  a  covering  of  snow  at  the 
time  of  surveying  the  latter  part  of  this  route,  the  nature  of  the  soil  may  differ  from 
that  assumed  in  the  estimate  of  cost. 

The  distance  from  the  Illinois  to  Green  River  by  this  line  being  10  miles  greater 
than  that  from  the  Illinois  to  Rock  River  by  the  Marias  d'Osier  route,  an  additional 
water  supplv  sufficient  to  provide  for  loss  from  evaporation,  &c.,  for  10  miles  of 
canal,  must  be  drawn  from  the  feeder.  This  equals  70,400  by  10  =  704,000  cubic  feet 
daily,  or  8.1  cubic  feet  per  second,  requiring  a  total  of  158  +  8  =  166  cubic  feet  per  sec- 
ond, a  mean  velocity  in  feeder  of  0.659  foot  per  second,  and  an  abstraction  of  5.5  per 
eent.  from  extreme  low- water  discharge  of  Rock  River  at  Dixon. 

LIFT  LOCKS. 

The  lift  locks  proposed  have  a  chamber  area  of  170  by  30  feet,  with  a  heisht  of  lift 
Tarying  from  6  to  11  feet.  A  single  exception  occurs  in  the  last  look  on  the  Marais 
d'  Osier  route,  where  the  lift  is  16  feet.  In  the  estimate  for  cost  of  these,  a  timber  and 
concrete  foundation  (in  a  few  instances  resting  on  piling)  is  contemplated.  The  cham- 
ber walls  to  be  of  dressed  masonry,  backed  witn  concrete,  with  a  sluice-way  through  the 
backing  for  passing  water  from  the  npner  to  the  lower  level,  to  supply  the  lock  cham- 
ber, and  to  operate  a  turbine  wheel  for  maneuvering  boats  through  the  lock.  The 
ffates  to  be  of  timber  and  operated  by  hand-power.  There  is  included  in  the  estimate 
£>r  each  lock  a  honse  for  lock  tender. 

From  the  Illinois  River  to  the  summit  level  there  are  twenty-three  locks  in  a  dis- 
tance of  18  miles,  aggregating  a  total  lift  of  205  feet  and  averaging  11.4  feet  per 
mile.  From  the  summit  level  to  the  Mississippi  by  the  Marais  d'Osier  route  there 
are  eight  looks,  aggregating  75  feet  lift ;  bv  the  Watertown  route,  nine,  aggregating 
86  feet ;  and  by  the  Rock  Island  route,  twelve,  aggregating  101  feet  lift. 

The  location  of  the  locks  is  given  on  the  maps  of  the  different  routes,  and  the  lift 
of  each  is  indicated  on  the  profiles. 

CULVEBTS. 

The  necessary  culverts  are  quite  numerous  on  that  portion  of  the  line  east  of  the 
feeder  junction,  being  forty-two  in  number,  while  only  twenty  are  required  on  the 
western  slope  of  the  Marais  d'Osier  route  and  forty-six  and  forty-nine  on  the  same 
slope  of  the  Watertown  and  Rock  Island  routes  respectively.  This  disparity  in  their 
frequency  on  the  two  slopes  of  the  first  line  is  due  to  the  fact  that  the  eastern  slope 
lies  mainly  in  a  valley,  into  which  the  adjacent  country  sheds  its  rainfall,  while  the 
western  slope  lies,  to  a  great  extent,  on  a  dividing  summit  which  turns  the  drainage 
ttom  or  parallel  to  the  line  rather  than  towards  it. 
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The  great  drainage  area  soath  of  and  tribntaiy  to  Green  River  neceaeitatee  h^mry 
cnlvert  constmction  on  the  Watertown  ronte,  from  the  feeder  to  the  Ck«eii  BtYer 
crossing. 

They  vary  in  aize  from  the  simple  box  to  archways  of  150  sqnare  feet  openiiig,  ^nd 
are  of  masonry,  on  a  concrete  and  timber  foundation.  The  desirability  of  constmei- 
ing  the  canal  in  excess  of  excavation  rather  than  embankment  places  ite  bottom  ao 
low  that  a  majority  of  the  culverts  are  of  the  inverted  siphon  form.  Thia  is  notably 
the  case  on  the  feeder  branch. 

WKIRS. 

Waste- weirs  of  masonrv  are  provided  for  discharging  surplus  water  from  the  differ- 
ent levels  and  for  drainip^  them  when  required.  Similar  provision  is  made  on  tl&e 
feeder  branch  at  the  11th  mile  and  at  Green  Kiver.  Where  levels  are  short,  as  in  many 
instances  on  the  eastern  tilope,  the  arrangement  for  drainage  is  omitted  in  some  off 
them.  Special  weir  constructions  are  necessary  on  the  feeder  branch  to  take  in  the 
water  from  a  depression  called  Swan  Lake  at  the  16th  mile,  and  to  dischaive  it  abont 
«  mile  below.  A  similar  aiTangement  is  provided  to  take  in  the  water  from  an  old 
lake  (now  partially  drained  by  a  ditch)  near  the  eastern  end  of  the  summit  level. 

BRIDQEfl. 

Bridges  are  only  provided  for  carrying  public  highways  and  railroads  over  the  canal* 
Private  and  farm  roads  are  considered  in  the  estimate  for  damages.  Ail  superstmet- 
ures  are  of  iron,  resting  on  stone  piers  and  abutments  and  placed  at  a  minimnra 
height  of  15  feet  from  surface  of  water  in  canal  to  bottom  of  lower  chords  of  bridges. 
The  span  is  ordinarilv  72  feet,  except  where  the  bridges  can  be  conveniently  placed 
on  the  prolongation  of  lock  walls,  when  the  span  is  30  feet. 

The  number  of  highway  bridges  on  the  Marais  d'Osier  route  is  thirty-six,  on  each 
of  the  other  two  routes,  forty,  and  twenty-one  on  the  feeder  branch.  All  taizhway 
bridges  are  fixed,  except  the  following :  one  at  the  Mississippi,  on  the  Marais  u^Osier 
route,  where  a  pivot  with  two  draws  of  50  feet  each  is  necessary  to  pass  boata  daring 
high  water  onl^.  Two  on  the  Watertown  route,  one  of  which  is  at  Green  River  sta- 
tion, the  other  m  the  town  of  Colona,  and  one  on  the  Rock  Island  line,  crossing  Sear's 
Canal  near  Milan. 

Of  the  five  railroad  bridges  on  the  Marais  d'Osier  route,  three  are  pivots,  and  that 
on  the  Racine  branch  of  the  Chicago,  Milwaukee  and  Saint  Paul  Railroad,  near  the 
Mississippi  River,  has  two  draws  of  50  feet  each,  to  be  opened  onljr  during  high  water. 
On  each  of  the  other  routes  six  of  the  seven  railroad  bridges  required  are  of  the  pivot 
form.  The  feeder  branch  requires  two  fixed  and  three  pivot  bridges  for  railroad 
crossings. 

AQUKDUCTS. 

To  give  free  passage  for  boats  such  as  the  locks  could  accommodate,  a  width  of  96 
feet  was  adopted  for  the  water- wav  in  all  aqueducts.  They  consist  of  a  wooden  trunk 
resting  on  piers  22  feet  apart  usually,  but  are  placed  50  feet  apart  where  there  is  room 
beneath  for  special  trussing.  Their  lengths  at  the  different  localities  are  given  pre- 
viously in  this  report. 

&IOHT  OF  WAT  AND  SPKCIAI.  DAMAOB8. 

To  include  within  its  limits  the  slopes  of  the  canal  generally,  I  have  assumed  180 
feet  as  the  necessary  width  of  the  rieht  of  way.  In  making  the  survey  valuable 
property  was  avoided  where  an  equally  good  location  could  be  had  on  less  costly 
ground.  But  few  buildings  of  importance  are  included  in  the  right  of  way,  except 
at  the  town  of  Colona,  though  damage  would  result  to  much  property  in  close  prox- 
imity to  the  canal  in  shutting  off  the  present  access  thereto.  A  valuation  of  from  $10 
to  $100  per  acre  has  been  placed  upon  the  land  covered  by  the  proposed  right  of  way, 
and  allowance  made  for  contingent  damages. 

The  Chicago,  Rock  Island  and  Pacific  Railroad  right  of  way  has  not  been  encroaohed 
upon  except  at  the  crossing  at  Lepertown,  and  again  where  the  Rock  Island  route 
crosses  it,  near  Green  River,  though  the  canal  right  of  way  has  been  made  contigu- 
ous to  that  of  the  railroad  for  a  number  of  miles  on  the  eastern  slope,  and  again  £rom 
the  53d  to  the  59th  mile  on  the  Watertown  route.  This  contiguity  was  necessarv  in 
many  instances,  though  frequently  adhered  to  in  order  that  a  narrow  strip  of  land 
might  not  be  inclosed  between  the  railroad  and  canal  right  of  way. 

As  before  suggested  a  much  better  profile  and  cheaper  construction  would  result  at 
several  points  b^  intrenching  upon  their  right  of  way,  and  especially  would  this  obtain 
were  the  track  itself  moved  in  some  instances :  as  at  points  in  the  Bureau  Creek  Val- 
ley in  the  vicinity  of  Pond  Creek  Station,  from  Green  River  Station  westward  half  a 
mile,  and  at  Colona.  As  the  damage  that  would  result  from  such  interference  would 
probably  more  than  cover  the  advantage  to  construction,  any  other  encroachment 
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upon  railroad  right  of  way  than  that  incidental  to  oroesing  their  line  has  been  avoided' 
and  the  crossings  are  reduced  to  a  minimum  for  the  different  routes,    f 

It  should  be  noted  here  that  no  allowance  has  been  made  in  the  estimate  for  dam- 
ages which  would  result  from  the  introduction  of  a  pivot  bridge  into  a  railroad  line. 

FENCING. 

A  barbed  wire  fence  with  Ave  wires  and  cedar  posts  is  provided  for  both  sides  of 
the  canaly  except  where  contiguous  to  a  railroad,  when  one  side  will  suffice. 

PREVENTION  OF  LEAKAGE. 

As  previously  stated,  the  greater  portion  of  each  route,  and  the  feeder  branch,  is 
located  in  favorably-conditioned  soil,  in  the  matter  of  securing  a  reasonabljr  imper- 
vious bed  for  the  canal.  Not  only  is  a  soil  rich  in  clay  predominant,  particularly 
on  the  western  slope,  but  many  miles  of  the  Marais  d'Osier  route  lie  in  a  permanently 
saturated,  marshy  soil,,  where  any  leakage  through  the  bottom  at  least  is  absolutely 
impossible.  The  same  is  true  of  several  miles  of  the  Watertown  route  immediately 
vrest  of  the  feeder  junction,  and  through  almost  half  the  length  of  the  feeder  branch. 
'Where  the  excavation  is  in  sand  or  gravel,  a  special  lining  of  some  water-tight  mate- 
rial must  be  provided.  Different  materials  have  been  us^  for  this  purpose  in  canal 
construction  with  a  good  degree  of  success.  The  most  satisfactory,  and  in  the  long 
run  the  cheapest,  is  probably  a  lining  of  concrete  about  6  inches  thick  on  the  bottom, 
and  extending  up  the  side  slopes  to  the  water  surface,  gradually  diminishing  in  thick- 
ness to  the  top,  where  4  inches  will  suffice.  A  layer  of  earth  at  least  10  inches  thick 
Hhould  be  laid  over  the  concrete  to  protect  it  from  possible  shocks  and  breakage. 
lu  the  estimate  of  cost  a  lining  of  this  character  is  provided  in  the  gravel  formation 
at  several  points  in  Bureau  Creek  Valley,  through  several  miles  of  sand  on  the  Water- 
town  line  between  Geneseo  and  the  Green  River  crossing,  and  at  several  other  points 
of  minor  importance  on  the  different  lines. 

In  all  cases  where  the  water  surface  in  the  canal  is  above  the  natural  surface  of 
the  ground,  a  vertical  wall  of  puddling,  with  its  base  extending  below  the  natunil 
surface,  and  to  be  carried  up  with  construction  of  the  embankment,  is  necessary. 
No  special  estimate  is  made  of  this  item,  as  material  for  the  puddle  is  plentiful  along 
the  line,  and  its  cost  will  be  but  little  in  excess  of  ordinary  embankment  construc- 
tion. 

PROTECTION  OF  SLOPES. 

Riprap  is  provided  in  all  cases  where  the  outer  slope  would  be  subject  to  wash 
from  an  adjacent  water-course.  The  principal  localities  requiring  this  protection 
are  along  Bureau  Creek,  at  several  reaches  along  Green  River,  on  the  watertown 
line,  and  along  Rock  River  on  the  feeder  branch.  For  the  latter  stone  could  be  ob- 
tained from  the  rocky  bluff  on  the  river  bank  at  the  fifth  mile ;  for  the  Bureau  Creek 
region  the  Joliet  quarries  would  probably  be  the  most  accessible,  while  the  Green 
River  county  could  be  supplied  from  the  vicinity  of  Cable's  coal  mine,  near  Green 
River  station. 

No  protection  for  the  inner  slopes  is  estimated  for,  as  it  is  impossible  to  decide 
where  it  will  be  necessary  until  construction  is  under  way.  Altnough  a  complete 
paving  of  these  slopes,  m>m  bottom  to  top,  would  be  necessary  to  protect  them  per- 
manently from  washing,  it  is  a  question  whether  a  cleaning  out  from  time  to  time  of 
the  material  carried  from  the  slopes  to  the  bottom,  would  not  answer  every  purpose. 
Evidently  where  the  canal  is  in  embankment  much  deterioration  of  this  kind  would 
eventually  destroy  the  bank,  and  some  protection  would  be  necessary  if  erosion  were 
excessive. 

BENCH-MABKS. 

Distinctly  marked  benches  were  established,  at  intervals  of  about  a  mile,  on  all  the 
lines  surveyed.  Trees  were  usually  the  most  permanent  objects  upon  which  to  place 
them,  though  stone  walls  and  abutments  were  used'frhen  practicable.  These  benches 
are  all  located  and  numbered  on  the  accompanying  maps. 

MAPS. 

The  maps  accompanying  this  report  are  on  a  scale  of  1  inch  to  400  feet,  and  show 
the  transit  lines  run,  topography  or  the  country  traversed  (in  the  near  vicinity  of  the 
lines),  location  of  bench-marks,  proposed  location  of  the  canal,  and  the  location  and 
nnmber  of  lift-locks. 

It  will  be  observed  that  the  located  line  deviates  materially  from  the  transit  line  in 
many  instances.  By  a  system  of  cross  levels  and  full  topography  notes,  this  deviation 
18  made  without  impairing  the  accuracy  of  the  estimate  for  cost  of  construction. 

In  addition  to  the  above  maps,  a  reference  map  on  a  smaller  scale  is  submitted, 
showing  the  location  of  the  lines  surveyed.  On  this  map  is  also  shown,  in  elevation, 
the  proposed  arrangement  of  levels  on  each  route. 
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PROFILES. 

The  accompaoying  profiles  show  the  elevation  along  the  different  located  lines,  and 
are  all  referred  to  the  same  datnm  plane  taken  10  feet  below  the  surface  of  the  Illinois 
River  at  the  eastern  terminus  of  the  lines  as  found  at  the  time  of  the  survey,  Septem- 
ber 16,  1882.  From  iu formation  from  residents,  and  from  the  fact  that  the  above  date 
is  about  the  middle  of  the  low- water  season,  I  assumed  the  observed  elevation  as  that 
of  low-water  sta^e.  The  elevation  of  high  water  was  taken  from  a  mark  on  &  ware- 
house in  HennepiD,  said  to  be  the  high-water  mark  of  1844.  The  low-water  surface 
of  the  Mississippi  at  the  Marais  d'Osier  terminus  was  adopted  after  inquiry  of  resi- 
dents of  Comanche,  opposite,  and  of  Albany,  2  miles  above.  There  being  no  water- 
p^auge  in  the  vicinity,  I  was  restricted  to  this  rather  uncertain  information.  For  the 
high  and  low  water  elevations  at  the  western  terminus  of  the  other  two  routes,  as 
referred  to  the  gauge  at  Rock  Island,  I  am  indebted  to  the  United  States  engineer  of- 
fice at  Rock  Island.  Connection  being  made  between  our  levels  and  the  Rock  Island 
gauge,  the  elevations  of  high  and  low  water  at  the  points  named  were  readily  trans- 
ferred to  the  Hennepin  Canal  levels.    They  are  given  on  the  profiles. 

ESTIMATE  OF  COST. 

Detailed  estimates  for  cost  of  construction  are  given  for  each  mile  section  for  each 
route,  and  the  feeder  branch,  on  the  four  estimate  sheets  herewith. 

In  order  to  condense  these  somewhat,  the  price  and  quantity  of  materials  are  not 
generally  given.  I  note  below  the  prices  used  for  some  of  the  principal  material, 
to  wit: 

Per  cubic  yacd. 

Dressed  masonry , $13  50 

Rubble  masonry 10  00 

Paving 6  00 

Riprap 3  00 

Concrete 6  00 

Per  M  feet,  B.1L 

Timber,  oak |60  00 

Timber,  pine 40  00 

Timber,  hemlock 30  00 

It  is  presumed  that  all  the  stone  for  dressed  masonry  would  be  supplied  from  the 
quarries  at  Joliet,  111.,  as  would  the  lower  grades  of  stone  for  the  eastern  end  of  the 
work.  In  the  vicinity  of  Rock  Island  the  lower  grades  could  be  had  in  abundance, 
and  some  could  be  supplied  from  the  vicinity  of  Cable's  coal  mines  on  Green  River. 
The  gravel  and  sand  so  prevalent  on  portions  of  the  line  could  be  utilized  in  making 
concrete.     The  prices  for  stone  and  concrete  are  ba««ed  on  the  above  facts. 

Reference  to  tne  estimate  sheets  shows  a  marked  difference  in  the  oost  per  mile  on 
different  portions  of  the  routes.  For  example,  the  first  25  miles  from  the  eastern  ter- 
minus averages  1^98,074.77  per  mile,  while  from  the  feeder  junction  to  the  Mississippi, 
on  the  Marais  d'Osier  route,  the  cost  is  only  $43,360.12  per  mile.  On  the  Watertown 
and  Rock  Island  routes,  ^om  the  same  point  to  the  Mississippi,  the  figures  are 
$76«906.97  and  $51,654.02  per  mile,  respectively,  and  on  the  feeder  branch  $44,854.42. 

The  following  statement  gives  the  comparative  estimated  cost  of  the  three  routes : 

dmparaiive  esiimatea  of>!09t  of  tM  ihrte  route$. 


Sabject  of  expenditure. 


Earthwork 

Liftlocka 

Culverts 

Welre 

Bridges,  rmilroftd .. 
Bridges,  highway . 

Aqaedacte 

Concrete 

Right  of  way 

Fencing 

Special  work 


KaraiB  d'Osier.     Watertown. 


$1, 024, 608  75 
1,393.850  60 
184,292  03 
89,964  15 
35. 942  54 
ISO,  497  75 
391,  212  81 
133. 056  00 
134,  050  00 
37,600  00 
190, 482  72 


11,142,867  95 

1,485,690  23 

318, 021  09 

46. 109  20 

57,  851  54 

167, 160  25 

736, 713  39 

376,992  00 

132,830  00 

37, 142  00 

588,704  50 


Bocklslaiid. 


$1,028,844  75 

1, 606, 270  00 

340,231  09 

108;.  165  10 

68,91»&4 
160.500  25 
327,339  39 
376,992  00 
143.530  00 

86,960  00 
836,617  92 


3, 770, 227  25  , 
377, 022  73  I 


Total    

ContingencieB.  10  per  cent 

Aggregate 1      4,147,249  98 

Feeder  branch I      1,664  117  52 


5, 039,  572  15 
603, 957  21 


4,553,430  14 
455,  343  01 


5,  .«43, 529  36  | 
1, 664, 117  52  , 


5,008,773  15 
1, 664, 117  52 


.Total ;      5,811,867  50         7,207,646  88 


6,672,890  67 
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LIST  OF  MAPS,  PROFILES,  AND  ESTIMATE  SHEETS. 

The  following  maps,  &o.,  are  snbmitted herewith,  viz: 

(l.j  A  map,  on  a  Bcale  of  one  inch  to  2  miles,  showing  location  of  the  three  roatee 
and  feeder  branch ;  and  profiles  of  the  proposed  levels  on  the  different  rentes. 

(2.)  Topographical  map,  on  scale  of  one  inch  to  400  feet,  showing  lines  of  sarvey 
and  location,  and  comprising  the  following  eight  sheets : 

Sheet  A. — From  the  Illinois  River  to  the  fecMler  junction. 

Sheet  B. — From  the  feeder  junction  to  Rock  River  on  the  Mskrais  d'Osier  route. 

Sheet  C— From  Rock  River  to  the  Mississippi  on  the  Marais  d'Osier  route. 

Sheet  D. — From  the  feeder  junction  to  Spring  Creek  on  the  Watertown  route. 

Sheet  E. — From  Spruig  Creek  to  Mississippi  River  on  the  Watertown  route. 

Sheet  F.— From  Green  River  Station  to  the  Mississippi  River  on  the  Rock  Island 
route. 

Sheet  G. — ^From  Dixon  to  the  20th  mile  on  fche  feeder  branch. 

Sheet  H. — From  the  20th  mile  on  the  feeder  branch  to  the  main  line. 

(3.)  Profiles  of  the  different  located  lines,  including  the  following  five  sheets  : 

Sheet  No.  1. — From  the  Illinois  River  to  tiie  feeder  junction. 

Sheet  No.  2. — From  the  feeder  junction  to  Mississippi  River  on  the  Marais  d'Osier 
route. 

Sheet  No.  3.— From  the  feeder  junction  to  Mississippi  River  on  the  Watertown  route. 

Sheet  No.  4.— From  Green  River  Station  to  Mississippi  River  on  the  Rock  Island 
route. 

Sheet  No.  5. — ^The  feeder  branch. 

(4.)  Tabular  statements  of  the  estimated  cost  for  construction,  in  mile  sections,  of 
the  three  routes  and  feeder  branch  separately,  on  four  sheets. 

CONCLUSION. 

The  information  resulting  from  the  surveys  indicates  that  either  of  the  routes,  for 
a  canal  of  the  proposed  dimensions  with  a  water  supply  from  the  feeder  branch,  is 
entirely  feasible  in  so  far  as  construction  is  concerned,  if  we  except  the  impractica- 
bility of  obtaining  an  entrance,  of  7  feet  depth,  to  the  Mississippi  at  Watertown. 

That  the  Marais  d'Osier  route  has  the  advantage  as  to  first  cost  over  either  of  the 
others;  and  that  this  route,  traversing  about  26  miles  of  constantly  saturated  sojl, 
west  of  the  feeder  junction,  presents  an  economy  in  leakage  througn  its  bottom  not 
enjoyed  by  either  of  the  other  routes.  Other  characteristics  of  minor  importance  in 
determining  '*  the  most  practicable  and  convenient  route  "  might  be  mentioned,  but 
one  of  the  leading  considerations  in  deciding  upon  the  proper  route  being  with  refer- 
ence to  commercial  rather  than  engineering  advantages,  I  make  no  further  oompari- 
ons. 

Before  closing  this  report  I  wish  to  note  my  appreciation  of  the  able  and  zealous 
manner  in  which  the  gentlemen  in  charge,  as  well  as  each  member  of  the  survey 
parties,  performed  the  duties  assigned  them,  and  to  acknowledge  the  diligent  and 
skillful  assistance  rendered  by  the  Engineers  employed  in  the  preparation  of  the  es- 
timates for  cost  of  construction,  and  the  maps  and  profiles  herewith. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

H.  B.  Herr, 

A9$i9tant  Engineer, 

To  Mi^.  W.  H.  H.  Bentaurd, 

C^rps  of  Engineer 9 J  V,  8*  A, 


SURVEY  AND  ESTIMATES  FOR  ENLARGEBfENT  OF  THE  ILLINOIS  AND 

MICHIGAN  CANAL. 

export  of  licr.  qeoroe  t.  wisner,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  III,  January  22,  1683. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  snrvev  and  estimates  for 
enlargement  of  the  Illinois  and  Michigan  Canal,  from  Chicago  to  the  Illinois  River  at 
Laftalle. 

In  compliance  with  your  instructions  of  October  3,  1882, 1  have  made  a  careful  sur- 
vey of  the  canal,  and  determined  cross-sections  at  intervals  of  500  feet  throughout  its 
entire  length. 

These  cross-sections  have  been  platted,  and  may  be  utilized  for  computing  cost  of 
enlargement  in  case  any  other  size  of  prism  of  canal  should  finally  be  adopted  than 
that  now  proposed. 
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The  eanal  property  consists  of  a  strip  of  land  240  feet  in  width  (90  feet  each  u«ie 
of  canal)  with  a  few  exceptions  throagn  villages  and  across  the  sixteenth  sections  of 
townships. 

For  abont  15  miles  from  Chicago  the  cattine  for  canal  is  principally  throngh  clay, 
and  for  a  larger  portion  of  the  next  20  miles  the  canal  is  cut  through  limestone  rock. 
The  remainder  of  the  route  is  through  clay  and  sand  loam,  with  occasional  beds  of 
rock  and  gravel. 

A  large  amount  of  material  needed  for  construction  may  be  obtained  on  the  canal 
property,  which,  with  the  extensive  quarries  adjacent  to  the  canal  near  Lockpon, 
renders  the  cost  of  enlargement  very  reasonable.  The  present  canal  is  a  little  •vtr 
60  feet  wide  at  surface,  and  of  irregular  section,  averaging  about  890  square  feet  sec- 
tional area. 

The  locks  are  110  feet  long,  18  feet  wide,  and  6  feet  deep  on  miter  sills. 

The  following  estimates  have  been  made  for  prism  of  canal  similar  in  size  to  that 
proposed  for  the  Hennepin  Canal,  viz :  80  feet  wide  at  surface,  59 feet  wide  at  bottom^ 
and  7  feet  deep,  with  locks  170  feet  long,  30  feet  wide,  and  7  feet  deep  on  miter  siUk 
The  sectional  area  will  be  485  square  feet,  or  about  25  per  cent,  larger  than  that  of 
present  canal. 

The  new  pumping  works  now  being  erected  at  Bridgeport  are  expected  when  com- 
pleted to  deliver  in  canal  about  1,000  cubic  feet  of  water  per  second,  which  will  make 
a  mean  velocity  of  current  in  the  present  section  of  canal  of  about  1.7  miles  per  hour, 
and  for  the  proposed  section  1.4  miles  per  hour.  With  a  loaded  boat  occupying  a 
large  portion  or  this  cross- section,  the  current  will  be  much  too  heavy  for  economy 
of  transportation,  and  if  the  canal  is  to  be  used  as  an  outlet  for  Chici^{o  sewage,  I 
think  the  prism  should  be  made  much  larger  than  that  now  proposed. 

The  water  supply  for  the  present  canal  will  be  ample.  No  survey  was  made  of  the 
feeders,  but  from  information  obtained  I  think  they  are  in  about  the  same  state  of 
repair  as  the  present  canal. 

It  is  expected  to  obtain  the  increase  of  depth  in  canal  from  Chicago  to  the  Du  Page 
River  by  dredging,  but  from  the  Du  Page  Kiver  to  La  Salle  it  will  be  much  more 
economical  to  raise  the  height  of  water  in  the  levels  1  foot,  thus  saving  a  large  amount 
of  excavation.  The  excavation  being  in  excess  of  the  amount  of  embankment  re- 
quired, no  extra  expense  will  be  incun*ed  by  raising  the  banks. 

No  changes  have  been  made  in  the  location  of  locks.  The  estimates  for  material 
in  looks  have  been  made  for  cut  stone  for  face  of  walls  and  culverts,  and  uncut  stone 
for  remainder  of  masonry. 

Feed  culverts  are  to  be  built  throngh  the  lock  walls,  for  regrlating  the  flow  of 
water  in  canal,  and  the  foundations  to  be  of  concrete,  except  where  lock  walls  are 
built  directly  on  the  native  rock.  The  aqueducts  on  the  line  at  present  have  wootlen 
trunks  about  24  feet  in  clear  width,  supported  on  stone  abutments  and  piers. 

Estimates  have  been  made  for  repair  of  masonry  and  for  new  trunks  to  correspocd 
in  size  with  the  proposed  enlargement. 

All  bridges  less  than  15  feet  in  the  clear  above  water  in  the  canal  should  be  raised. 
The  abutments  for  several  of  the  bridges  will  have  to  be  rebuilt. 

The  stone  arch  culverts  under  the  present  canal  will  need  no  alterations,  but  there 
are  twelve  wooden  box  culverts  which  should  be  replaced  by  stone  ones. 

Through  sand,  loam,  and  gravelly  soils  slope  walls  will  be  required  to  protect  the 
banks  from  caving.    The  canal  should  also  be  fenced  for  a  greater  part  of  its  length. 

Estimates  have  been  made  for  waste-weirs  with  gates  at  Lockport  and  at  Mar- 
seilles, which,  with  surface  weirs  on  the  longer  levels  for  e8C4ipe  of  water  from  hea\7 
rains,  will  be  sufficient  for  regulating  the  height  of  water  in  canal.  The  dams  in 
Des  Plaines  River  at  Joliet,  and  in  the  Du  Page  River,  will  need  no  repairs  at  pres- 
ent. 

The  accompanying  profile  shows  the  elevation  of  ground  with  reference  to  water  sur- 
face of  present  oanal.  The  curves  showing  the  amount  to  be  excavated  ate  platted 
from  ordinates  representing  the  number  ot  square  yards  in  the  respective  sections. 
The  mean  ordinate  for  any  section  multiplied  by  the  length  of  section  in  yards  will 
equal  the  number  of  cubic  yardn  of  excavation  required. 

There  are  seventeen  looks  and  watchmen's  houses  belonging  to  the  oanal  property, 
nine  of  which  have  been  built  within  the  past  five  years,  and  the  others  have  been 
recently  repaired. 

I  am  under  obligations  to  Mr.  Wm.  Thomas,  Superintendent  of  Illinois  and  Michi- 

Jan  Canal,  for  valuable  information  fiimished  from  the  canal  office,  and  also  to  Mr. 
ohn  Ericson  for  able  assistance  in  both  field  and  office  work. 
Very  respectfully  submitted. 

Geo.  Y.  Wisner, 
A8si9tant  En4finter^ 
Maj.  W.  H.  H.  Benyaurd, 

Corpt  of  Engineers  J  U,  S,  J, 
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No.  of  section. 
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Excayatioii. 


Earth  at 
20  cents. 


(hi.  yds. 
13,193 
17;  330 
18, 712 
28,083 
27,053 
22,935 
22,589 
17,626 
17,767 
32,434 
20,987 
21.428 
26,877 
34,449 
50,002 
27,791 
27,952 
28,530 
20,444 
7,080 
995 


3,461 

9,626 
10,554 
12,289 
10,412 
21,045 
15,  873 

7,643 
34,617 
29,099 
2ff,722 

8.404 
18,491 
11, 516 

6,232 

2.646 
.4,569 
23,641 
21,589 
28,794 
15, 707 

6,259 
19,657 
24.814 

9,318 
17,107 
11,075 
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13,809 
28,302 
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$1.75. 


Ou.ydt. 
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24,483 
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Repair  of 
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bridges. 
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No.  of  section. 
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Excavation. 


Earth  at 
20  cents. 


t.yd9. 
28,981 

4,234 
18, 148 
26,906 
31. 745 
25,172 

7.492 

9,683 
22,261 
16.522 
12,777 
17. 213 

7,049 
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31,260 
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12,503 
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12,856 
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$1.75. 
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vertical 
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Aux  Sable  River 

Nettle  Creek 

Fox  River 

Little  Vermillion  River. 

Total  quantities  . . 


Lumber  and  plank.     I 
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420,700 


Total  cost $25,242  00 


$1,000 

500 

2,500 

1,200 


FMt,B.M. 

69,700 

25,000 

236,400 

89,600 


1' 
ill 


FeetyB.M.^    P<nmds. 


24,400 
8,700 
82,650 
81,300 


700 

300 

2,400 

900 


i 


Pvunds.    I 
4,900 
1.750 
16,000 
6,300  ( 


$6,663  00 
2,538  60 

21,779  66 
S.508  66 


147, 050 


4.300  I 


29,550 


$5,882  00     $21,500  00       $2,956  00  i    $39.494  60 


Estimated  cost  for  culverts. 
[Leni^th  of  chord,  4  feet.] 


Items. 


Price. 


Bailing;  and  droininf(,  12  culverts 

Removing  old  timber a 

Excavation,  9,000  yards per  yard.. 

Embankment,  7,200  yards do 

Masonry  in  arch,  720  yards do 

Masonry  in  walls,  1,260  yards do 

Masonry  in  concrete,  720  yards do  ... 

Hemlock  timber,  102,000  feet ?per  1,000  feet.. 

Spike,  1,200  pounds per  pound.. 


I 


$200  06 

25  00 

20 

20 

18  00 

560 

500 

30  00 

05 


,  $2,406  1 

!  360< 

1  1,866< 

)  1,440< 

I  8.6461 

I  6.300( 

,  3.660* 

'  3,060  1 

I  »i 


Total  cost  of  culverts I $27,606  I 
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Eitimated  cost  for  waste  weirs. 
[Wasto  weir  at  Lockport :  Length,  100  feet ;  number  of  oi>eninK8,  5.] 

Items.  Price. 


Sailing  and  draining 

£artfa  excavation,  1,500  yards per  yard. 

^Embankment,  300  yards do... 

Paddling,  200  yards do... 

Masonry  in  arch.  2o  yards do... 

Masonry  in  walls  and  abutments,  540  yards do . . . 

Masonry  in  concrete,  200  yards do. . . 

Paving,  100  vards do... 

3,300  ftetB.M.  oak  timber per  M. 

4,000  foetB.  M.  pine  timber  and  plank do  .. 

10,000  feet  B.  M.  hemlock  timber do... 

Wrought  iron,  500  pounds per  pound. 

Cast  iron,  1,500  pounds do... 

8pi  ke  and  nails,  200  pounds do . . . 


Total 6,273  00 

[Waste  weir  at  Marseilles:  Length,  25  feet;  number  of  openings,  3.] 


Amount. 


$200  00 

300  00 

60  00 

50  00 

300  00 

3,240  00 

1,000  00 

300  00 

198  00 

160  00 

300  00 

50  00 

105  00 

10  00 


Items. 


Bailing  and  draining 

Sarth  excavation,  300  yards  per  yard. 

Earth  embankment,  200  yards do... 

Puddling,  100  yards do... 

Masonry  in  arch ,  1 5  yards do . . . 

Masonry  in  walls  ana  abutments,  175  yards do. . . 

Masonry  in  concrete,  100  yards do... 

Paving,  50  yards do. . . 

Oak  timber.  500  feet  B.  M per  1,000  feet. 

Pine  timber  and  plank  2,000 feet  B.  M do... 

Hemlock,  8,000  feet  B.  M. do... 

Wrought  iron,  300  pounds per  pound. 

Cast  iron.  800  pounds do... 

Spike  ana  nails,  100  pounds do... 


Total  . 


Price.      Amount. 


10  20 

20 

25 

12  00 

600 

500 

3  00 

60  00 

40  00 

80  00 

10 

07 

05 


$100  00 

60  00 

40  00 

25  00 

180  00 

1,050  00 

500  00 

150  00 

30  00 

80  00 

90  00 

80  00 

5100 

500 


2,896  00 


[4  waste  weirs:  Length  of  each,  50  feet.]^ 


Items. 


Price.      Ajuountb 


Bailing  and  d raining 

Barth  excavation,  2,000  yards 

Bmbankment,  600  yards 

Puddling,  400  yards    ..   

Masonry  in  walls  and  abutments,  600  yards. 

Masonry  in  concrete,  120  yards 

Pine  timber  and  plank,  10,000  feet  B.  M 

Hemlock,  28,000  feet  B.  M 

Spikes  and  nails,  400  pounds 


per  yard.. 

do — 

do.... 

do.... 

do.... 

.per  1,000  feet.. 

do — 

....per  pound.. 


$60  00 

20 

20 

25 

500 

5  00 

40  00 

30  00 

05 


$200  00 
400  00 
120  00 
100  00 

3,000  00 

600  00 

400  00 

840  00 

20  00 


Total 

Total  cost  of  waste  weirs . 


5,680  00 


14, 349  00 


Summary, 


Items. 


Section  work 

Locks 

Aoueducts 

Culverts 

Waste  weirs 

Steam  dredge 

Add  10  per  cent  for  contingencies  . 

Grand  total 


Amount. 


$1,541,678  76  ' 
448, 804  75 
39, 494  00 
27,600  00 
14, 349  00 
18,000  00 


Total. 


$2,089,920  60 
208,992  66 


2.298,919  15 


Digiti 


zed  by  Google 


1780     REPORT   OF   THE   CHIEF   OF   ENGINEERS,    U.    S.    ARMT. 

COMMERCIAL  STATISTICS  AND  GENKRAL  CONSIDERATION  OF  THE  BENEFITS  TO  BB 
DERIVED  BY  THE  CONSTRUCTION  OF  THE  CANAL  BETWEEN  THE  MISSISSIPPI  AND 
THE  LAKES. 

The  coDBtraction  of  a  canal  to  connect  the  waters  of  the  Upper  Mifssissippi  with 
those  of  tlie  lakes,  by  way  of  the  Illinois  and  Michigan  Canal,  has  long  been  eamestlj 
desired  by  the  people  occupying  the  vast  area  lying  west  of  Chicago  and  seeking  im- 
proved channels  ot  comuiunication  with  that  city  and  the  East.  Four  times — in  le^ 
1870,  1H74,  and  1882,  respectively — has  the  general  assembly  of  Iowa,  by  concorrect 
action  on  the  part  of  each  of  its  branches,  Hpeciticall3'  meuioralized  Congress  for  the 
opening  of  such  a  canal  b^  the  General  Government.  The  legislature  of  Illinois  has 
also  similarly  addressed  its  appeal  to  Congress  repeatedly ,  the  last  occasion  being 
that  of  the  special  session  of  that  body  last  year.  These  two  States,  thas  speaking 
through  their  re  present  at  ives,  embrace  more  than  5.000,000  of  people.  Their  expres- 
sion of  opinion  and  desire  have  been  earnestly  supported,  too,  by  resolntions  adopted 
by  such  Boards  of  Trade  as  those  of  Saint  Paul,  La  Crosse,  Dnluth,  Davenport,  Rock 
Island,  and  Chicago  in  the  Northwest,  and  those  of  Buffalo,  Syracose,  and  Xew 
York  in  the  East,  and  by  the  resolution  of  the  senate  branch  of  the  New  York  as- 
sembly last  May,  which  would  have  been  concurred  in  by  the  house  had  the  session 
had  two  days  longer  continuance.  In  the  city  of  New  York,  particularly,  not  only 
the  Board  of  Trade  and  Transportation,  but  the  *' Produce  Exchange,"  a  body  num- 
bering in  its  membership  nearly  3,000  of  the  produce  commission  and  other  bosines 
men  of  that  city,  have  addressed  Congress  in  urgent  appeals  in  behalf  of  the  canal 
in  question,  usually  denominated  the  ^^ Hennepin  Canal.''  In  May,  1881,  there  as- 
sembled at  Davenport-,  Iowa,  a  delegate  body  of  about  four  hundred  members,  repre- 
senting  commercial  bodies,  municipal  corporations,  and  farmers'  associations  of  seven 
different  States,  expresbly  to  urge  upon  the  attention  of  the  country  the  desirabilitr 
of,  and  necessity  for,  the  construction  of  the  said  canal  by  the  General  GovermneDt. 
That  convention,  attended  and  addressed  by  governors  of  States,  members  of  Con- 
gress, and  prominent  business  men,  emphatically  urged  upon  Congress  the  great  im- 
portance ol  the  proposed  canal  as  a  means  to  secure  to  the  people  a  greatly  needed 
improvement  of  facilities  for  the  transportation  of  their  products  and  commodities. 

The  reasons  which  have  been  and  are  presented  in  support  of  this  action  and  these 
appeals  may  be  thus  summarized : 

1.  Cheap  transportation  to  the  East  is  even  more  an  absolute  necessity  to  the  Upper 
Mississippi  Valley  than  is  such  transportation  to  the  South.  In  the  direction  of  seem- 
ing the  latter  very  much  has  been  done  during  the  past  fifteen  years.  The  improve- 
ment of  the  Rock  Island  and  the  Des  Moines  Rapids,  the  removal  or  the  rednction  of 
numerous  sand-bars,  &c.,  and  the  construction  of  the  jetties  at  the  mouth  ox  the  river 
have  each  been  of  great  advantage  to  those  whose  products  seek  a  Southern  market, 
or  can  be  transported  to  Europe  by  way  of  New  Orleans.  But  it  is  urged  that,  after 
all,  the  main  arteries  of  commerce  flow  from  the  West  to  the  East  and  from  the  East 
to  the  West.     Several  co-operative  causes  are  responsible  for  this : 

a.  The  greater  shipping  ports  of  European  markets  are  on  the  Eastern  Atlantic  sea- 
board, for  to  these  are  made  the  larger  number  of  imports,  so  that  the  vessel  leaving 
thence  laden  with  cereals  and  provisions  from  the  West  can  offer  to  these  cheaper 
freightage,  because  sure  of  return  cargoes  at  rates  which  are  the  most  remunerative  a3 
a  result  of  the  shorter  ocean  voyage,  as  compared  with  that  required  from  ports  mart 
distant  from  Liverpool,  or  London,  or  Bremen. 

h.  In  the  East  are  the  manufacturing  centers  and  the  populous  cities,  the  neeeasi- 
ties  of  which  make  constant  demand  for  the  grains  and  breadstnffs,  the  meats,  and 
the  dairy  products  of  the  Northwest.  From  the  East,  also,  the  Northwest  most  largely 
draws  its  supplies  of  manufactured  articles,  machinery,  staple  goods,  &c. 

c.  In  the  East  are  the  strong  competitors  for  the  products  of  the  Northwest,  the 
markets  at  Baltimore,  Philadelphia,  New  York,  Boston,  Portland,  Montreal,  and  Que- 
bec, which  are  not  only  connected  with  the  Northwest  bv  the  great  tronk  railroad 
lines  which  stretch  from  Chicago  to  the  ocean,  but  which  enjoy  also  more  or  le« 
directhr  the  free  use  of  the  lakes,  the  Erie  or  the  Welland  Canal,  the  Hudson,  or  the 
Saint  Lawrence. 

These  and  other  notable  facts  press  upon  attention  the  truth  that  if  the  Upper  Mis- 
sissippi Valley  is  to  at  all  attain  the  development  so  unmistakably  promised  in  the 
wealth  of  its  resources  and  the  energies  of  its  people,  it  must  have  opportunities  for 
transportation  of  its  products  and  commodities  which  shall  be  equally  direct  and 
inexpensive  eastward  or  southward. 

2.  It  is  the  particular  misfortune  of  the  Upper  Mississippi  Valley  that  it  has  no 
share  in  the  vast  benefits  which  accrue  to  the  lake  region  in  the  matter  of  competi- 
tion and  cheap  transportation,  secured  through  the  use  of  a  water  route  which  has 
its  westward  terminus  at  Chicago  and  its  eastern  in  New  York  Harbor.  The  potency 
of  the  competition  in  freight  cnarges  maintained  by  the  water  route  of  the  lakes, 
the  Erie  Canal,  and  the  Hudson  stands  confessed.    Yet  the  striking  facts  pertaining 
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tliereto  are  worthy  of  special  reference  here.  Thus,  in  a  letter  to  the  Hon.  William 
Windom,  United  States  Senator  for  Minnesota,  Mr,  Albert  Fink,  the  well-known  rail- 
road commissioner,  wrote  in  1878 :  *  *  *  **  You  are  aware  that  when  the  rates  are 
rednced  between  Chicago  and  New  York  on  acconnt  of  the  opening  of  the  canal, 
this  reduction  applies  not  only  to  Chioas(o,  but  to  all  interior  cities  (Saint  l/ouis,  Indi- 
anapolis, Cincinnati)  to  New  York.  If  that  was  not  the  rule,  the  result  would  be  that 
the  roads  running,  say  from  Saint  Louis,  Indianapolis,  and  Cincinnati  to  Chicago, 
'wonld  carry  the  freight  to  Chicago,  from  which  point  low  rates  would  take  it  to  the 
East,  and  leave  the  direct  road  from  the  interior  points  to  the  seaboard  without  any 
businesH.  Hence,  whenever  the  rat«is  are  rednced  on  account  of  the  opening  of  na^i- 
^ation  from  Chicago  and  lake  ports,  the  same  reduction  is  made  to.  all  interior 
cities,  not  only  to  New  York,  where  the  canal  runs,  but  to  Philadelphia  and  Balti- 
more. Although  the  latter  citi'^s  have  no  direct  water-route  communication  with  the 
West,  yet  they  receive  the  benefit,  as  far  as  railroad  rates  are  concerned,  the  same  as 
if  a  canal  were  running  from  the  lakes  direct  to  these  cities,  because  whenever  rates 
from  Chicago  to  New  York  are  reduced  it  is  necessary  to  reduce  the  rate  from  Chicago 
to  Boston,  Philadelphia,  and  Baltimore;  otherwise  the  business  would  all  go  to  New 
York.  The  reduction  of  the  rates  from  Chicago  and  Saint  Louis  to  Baltimore  causes 
a  reduction  in  rates  on  shipment  via  Baltimore  to  Atlantic  ports — Norfolk,  Wilming- 
ton, Port  Royal,  Savannah,  Brunswick,  and  Fernandina — ^andfrom  thereinto  the  in- 
interior  Atlantic  Gulf  States — Augusta,  Atlanta,  Macon,  Montgomery,  Selma,  &.c. 
•  *  *  These  roads  *  *  x*  are  obliged  to  follow  the  reduction  made  via  the 
Baltimore  road,  and  which  were  primarily  made  on  account  of  the  existence  of  the  Erie 
Canal  and  the  opening  of  navigation.  The  same  way  in  regard  to  the  west-bound 
business,  *  *  *  so  that  it  may  be  said  that  the  rail  rates  are  kept  in  check  by 
water  transportation." 

Were  it  necessary  so  to  do,  such  citations  of  eminent  authority  as  is  thus  quoted 
might  be  multiplied  indeftuitely.  But,  while  this  potential  influence  of  the  water- 
route  competition  of  the  lakes  and  of  the  Erie  Canal  is  widely  felt  at  Chicago  and 
all  over  the  country  eastward  and  southward  from  Chicago,  its  westward  trend  prac- 
tically ends  at  Chicago.  It  so  ends  at  Chicago,  so  far  as  the  Upper  Mississippi  Vallev 
is  concerned,  because  there  is  no  water  route  open  to  the  Upper  Mississippi  by  which 
Chicago  and  the  lakes  can  be  reached.  It  is  to  meet  that  difficulty  that  the  Henne- 
pin Canal  is  necessary.  In  a  word,  the  construction  of  the  Henoepin  Canal  and  the 
use  of  the  Illinois  and  Michigan  Canal  will  extend  to  the  Upper  Mississippi  River  the 
water-route  competition  in  freight  chargers  now  terminating  westward  at  Chicago. 

3.  The  great  gain  to  the  entire  region  west  of  Chicago  to  result  from  the  extension 
to  the  water-route  competition  and  cheapness  to  which  attention  has  been  directed 
may  be  approximately  estimated  on  comparison  of  railroad  freight  charges  on  lines  of 
commerce  with  which  water  routes  of  transportation  come  into  competition  and  those 
on  which  no  such  competition  is  known. 

The  reports  of  the  leading  trunk  lines,  collated  by  Mr.  Joseph  Nimmo,  jr.,  in  a 
table  illustrating  the  successive  redaction  of  freight  charges  on  those  roads  and  on  the 
Erie  Canal,  respectively,  furnish  striking  evidence  on  this  point.  (Internal  commerce 
of  the  United  States  for  1880,  Appendix,  page  230.) 

Of  twelve  of  the  railroads  tlierein  enumerated,  maintaining  an  average  freight 
charge  of  from  1.85  to  3.168  cents  per  ton  per  mile,  respectively,  in  1868,  the  only  ones 
maintaining  for  the  year  1880  an  average  freight  charge  of  .88  of  a  cent,  per  ton  per 
mile  were  those  having  no  water-route  competition.  This  is  a  summary  of  that 
exhibit  as  to  the  charges  for  1880  per  ton  per  mile : 

RAILROADS  HAVING  COMPETITION  IN  WATER  ROUTES. 

Per  ton  per  mile. 

New  York  Central  Railroad fO  00.88 

Pennsylvania  Railroad 00.88 

New  York,  Erie  and  Western  Railroad 00.84 

Philadelphia  and  Erie  Railroad 00.56 

Lake  Shore  and  Michigan  Southern  Railroad 00. 75 

Michigan  Central  Railroad 00.842 

Pittsburgh  and  Fort  Wayne  Railroad  (for  1879,  for  1880  not  given) 00. 76 

RAILROADS  NOT  COMPELLED  TO  MEET  WATER-ROUTE  COMPETITION. 

Per  ton  per  mile- 
Boston  and  Albany  Railroad $0  01.20 

Chicago,  Burlington  and  Quincy  Railroad  (for  1879,  for  1880  not  given) .. .        01. 023 

Chicago  and  Northwestern  Railroad  (lor  1879,  for  1880  not  given) 01. 49 

Chicago,  Milwaukee  and  Saint  Paul  Railroad  (for  1879,  for  1880 not  given).        01.76 
Chicago,  Rock  Island  and  Pacific  Railroad  (for  1879,  for  1880  not  given). ..        01.21 

Erie  Canal  rate  for  1880 $0  00.49 
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Thus  it  will  be  seen  that  the  four  leading  trunk  railroads  running  to  Chicago  frooi 
thB  Upper  MisstHflippi  Valley  States  maintained  an  average  of  .63  of  a  cent  per  ton  per 
mile  freight  charge  in  excess  of  the  average  freight  charge  of  seven  other  trank  rail- 
roads eastward  of  Chicago,  where  tariff  rates  were,  as  Mr.  Fink  has  explained,  eoii- 
stantly  under  the  control  of  the  potentially  operative  competition  of  the  water  root«a 
of  the  lakes  and  the  Erie  Canal.  The  fact  thus  cited  to  attention  is  a  very  im(»ortauft 
one.  ItH  exi.stence  is  urged  as  furnishing  an  argument  for  the  opening  up  of  an. 
extension  of  the  water  route  of  the  lakes  to  the  Upper  Mississippi  so  strong  tliat  its 
foroe  can  neither  be  moderated  nor  escaped.  Assessed  upon  the  entire  cereal  prodocts 
of  the  States  from  which  that  extra  freight  charge  is  collected,  the  annual  aggregate 
would  alone  reach  the  sum  of  §3,48*2,687,  if  only  the  crop  yield  of  the  principal  cereala 
of  Iowa,  Minnesota,  Kansas,  Nebraska,  and  one-half  of  that  of  Illiuoisand  Wisconsin  be 
taken  into  the  account,  estimating  these  products  at  i^,785,350  tons  weight  and  the 
increased  cost  at  81.25  per  ton,  average. 

But  that  added  freight  charge,  thus  resulting  from  the  absence  of  water-route  com- 
petition from  the  Upper  Mississippi  to  the  lakes  at  Chicago,  is  not  alone  coUect'ed  on 
the  cereal  products  of  the  States  enumerated.  It  is  none  the  less  chargeable  upon 
and  coUect'ed  on  the  reported  cattle  and  hogs,  the  cured  and  barreled  meats,  and  the 
dairy  products  and  the  imported  articles  of  those  several  States.  A  just  compatatirai 
of  those  charges  would  give  a  total  of  annual  loss  to  the  people  which  would  be 
deemed  altogether  fabulous  and  impossible  by  those  who  have  not  given  attention  to 
the  facts  actually  involved. 

These  facts  find  earnest  enforcement,  moreover,  in  yet  others  directly  illustrating 
the  beneficent  results  to  producers  and  consumers  att«'U dan t  upon  the  maintenance  of 
water-route  competition  with  railroads.  For  example,  the  ireijsrht  charges  by  rail 
during  the  past  season  on  wheat  from  Saint  Paul  to  Chicago  or  Milwaukee  were  2l> 
cents  per  100  pounds  in  car-load  lots,  or  12  cents  per  bushel.  From  Saint  Paal  to 
Davenport  or  Kock  Island,  by  the  Mississippi  River,  the  charges  were  3  cents  to  4 
cents  per  bushel  for  wheat,  although  lower  rates  were  frequently  accepted.  Fronk 
La  Salle,  on  the  Illinois  Kiver,  and  the  northern  terminus  of  the  Illinois  and  Michi- 
gan Canal,  as  also  from  Henry,  IM)  miles  south  of  La  Salle,  the  charges  of  last  season 
on  wheat  were  3  cents  per  bushel,  including  State  tolls  on  canal.  Deducting  the 
State  tolls,  H  mills  per  1,(K)0  pounds  per  mile,  and  3  cent-s  per  mile  on  boats,  or  7  mills 
per  bushel  of  wheat,  the  actual  charge  for  transportation  would  have  been  2.3  cents 
per  bushel. 

Now,  estimating  the  cost  of  transportation  on  the  proposed  Hennepin  Canal  from  at  or 
near  Rock  Island  to  the  Illinois  River,  at  or  near  Hennepin,  say  63  miles,  at  the  same 
rate  per  bushel  )>er  mile  charged  on  the  100  miles  of  the  Illinois  and  Michigan  Canal  free 
of  tolls,  at  li  cents  per  bushel  of  wheat,  then  by  an  all-water  route  from  the  Upper 
Mississippi  to  the  Illinois  River  and  thence  to  Chicago,  the  freight  from  Rock  Island 
to  Chicago  would  be  3.8  cents  i>er  bushel.  But  this  estimate,  it  is  to  be  noted,  is 
based  upon  the  present  nse  of  canal-boats  of  only  160  tons  on  the  Illinois  and  Michigan 
Canal.  The  proposed  Hennepin  Canal,  however,  contemplates  use  of  boats  of  2S0 
tons;  and  an  enlargement  of  the  Illinois  and  Michigan  Canal  to  an  equal  accommo- 
dation of  tonnage  would  secure  a  redaction  in  freight  charges  of  fully  25  per  cent,  on 
the  100  miles  from  La  Salle  to  Chicago.  This  would  lessen  the  charge  to  an  extent 
of  nine- tenths  cent  pet  bushel.  The  actual  charge  per  bushel  from  Saint  Paal  to 
Chicago,  via  the  Mississippi  River,  the  Hennepin  Canal,  would  then  be  as  follows : 

Cents. 

Saint  Paul  to  western  terminus  of  Hennepin  Canal 3 

Mississippi  River  to  Chicago,  via  Hennepin  and  Illinois  and  Michigan  Canals .  2, 9  or  3 

Total  from  Saint  Paul  to  Chicago -     6 

Thus  there  would  be  effected  a  saving  of  six  cents  per  bushel  on  wheat  from  the 
Upper  Mississippi  River  districts  to  Chicago,  and  so,  on  the  vast  aggregate  of  that 
cereal  now  compelled  to  seek  entrance  upon  the  water  route  of  the  lakes  only  thiongh 
transportation  by  railroad. 

Actual  results  are  shown  already,  it  may  be  further  urged,  as  due  to  the  direct  com- 
petition of  canal  and  railroad,  in  the  case  of  Illinois  and  Michigan  Canal  and  the 
railroads  by  which  it  is  paralleled.  The  railroad  commissioners  of  Illinois  established 
the  freight  charge  on  wheat  by  rail  last  season  at  11  cents  per  100  pounds,  or  6.6  cents 
per  busliel,  for  100  miles,  the  aistance  from  LaSalle  to  Chicago ;  for  130  miles,  the  dis- 
tance from  Henry,  on  the  Illinois  River,  to  Chicago,  12  cents  per  100  pounds,  or  7.2 
cents  per  bushel ;  for  lti2  miles,  the  distance  from  Kock  Island  to  Chicago,  13.4  cents 
per  100  pounds,  or  H.2  cents  per  bushel.  It  has  been  freely  stated  and  generally  believed 
that  the  railroads  have  regarded  these  rates  of  the  commissioners  as  too  low.  Yet 
wheat  was  last  season  taken  from  Henry  and  from  Peoria,  each  on  the  Illinois  River, 
for  3  cents  per  bushel,  by  rail  while  the  schedule  rates  were  7.2  cents  per  bushel.  Thus 
were  the  rates  of  the  railroad  compelled  to  fall  to  a  point  of  equality  with  those  of  the 
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canal ;  while  on  lines  not  so  placed  in  competition  with  [that  water  ronte  the  rates 
from  shipping  stations  of  equal  distance  from  Chicago  with  those  of  Peoria,  Henry, 
and  La  Salle  were  required  to  pay  the  full  schedule  rate  as  established  by  the  com- 
missioners. ' 

These  illustrations  give  emphasis  to,  but  do  not  at  all  exhaust,  the  facts  which  are 
relied  upon  to  support  to  the  utmost  this  the  third  reason  thus  urged  by  which  the 
desire  for  the  construction  of  the  Hennepin  Canal  is  enforced. 

4.  The  vast  volume  attained  by  the  annual  cereal  product  of  the  States  directly 
tributary  to  the  Upper  Mississippi  presents  yet  additional  support  to  the  plea  for  an 
all-water  transportation  route  to  the  East.  The  annual  report  of  the  Chicago  Board 
of  Trade  for  1882  estimates  the  crop  yield  thus: 

Illinois:  BaahelB. 

Wheat 52,302,900 

Corn 187,336,900 

Oats 18,696,000 

Total .'....  258,335,800 

Iowa: 

Wheat 25,487,200 

Corn 178,487,600 

Oats 99,141,000 

Total 303,115,800 

Kansas : 

Wheat 33,248,000 

Corn 150,452,600 

Oats 29,700,000 

Total 213,400,600 

Nebraska : 

Wheat 14,947,200 

Com 82,478,200 

Oats 44,555,700 

Total. 141,081,100 

•■"~^  '      ' 

Minnesota: 

Wheat 37,030,500 

Com 21,127,600 

Oats 9,417,650 

Total 67,575,750 

Wisconsin : 

Wheat 20,145,400 

Com 30,201,600 

Oats 12,780,800 

Total 63,127,800 

Thus  is  presented  a  grand  total  of  1,047,536,850  bushels  as  the  product  of  three  ce- 
reals only,  in  a  single  year  from  six  States,  constituting  only  a  part  of  the  widely  ex- 
tended area  certain  to  be  affected  and  benefited  by  an  extension  to  the  Upper  Missis- 
sippi of  the  water-route  system  of  transportation  reaching  westward  from  New  York, 
but  now  having  its  westward  terminus  at  Chicago.  But  consideration  of  these  facts 
would  be  seriously  incomplete  were  it  not  made  to  include  the  fact  that,  vast  as  are 
the  aggregates  of  productions  in  the  States  named  for  the  year  1^2,  they  are  certain 
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to  be  yet  largely  increased  year  by  year.  iComparative  statistics  are  almost  startUnc^ 
in  that  regard ;  thus,  as  a  single  illustration  where  many  might  be  given,  the  wheat 
prodact  of  Iowa  from  1849  to  1860,  as  shown  by  carefully  compiled  statistics,  aggre- 
gated 50.000,000 ;  from  1860  to  1870, 195,000,000 ;  from  1870  to  1881, 375,000,000  bowels. 
Of  com  the  yield  was,  from  1849  to  1860, 250,000,000;  from  1860  to  1870,  550,000,000; 
and  from  1870  to  1881,  1,800,000,000  bushels.  Estimating  the  wheat  at  85  cente  per 
bushel  and  the  corn  at  35  cents,  a  curious  statistican  has  recently  shown  (see  Cliaton 
Iowa  AgricnlturisL  February  2, 1883)  that  the  total  value  of  these  two  crops  in  Iowa, 
excluding  those  or  1882,  would  equal  $1,177,000,000,  or  more  than  the  highest  esti- 
mate of  the  value  of  all  the  gold  product  of  California  from  its  discovery  on  Jane  19, 
1848,  to  June  30,  1881. 

In  this  connection,  too.  may  be  cited  the  fact  that  while  the  total  wheat  crop  of  the 
United  States  increased  from  181,199,000  bushels  in  1867  to  496,549,000 bushels  in  1^1, 
the  larger  part  of  that  increase  was  signalized  in  the  States  of  the  Upper  Mississippi 
Valley. 

This  astonishing  development  in  the  ^at  growth  of  a  single  cereal,  however,  does 
but  faintly  indicate  the  wondrously  rapid  advance  of  these  States  in  relation  to  other 

I  product  ions ;  for  com,  cattle,  hogs,  butter,  cheese,  frnito,  d;c.,  are,  it  is  notorioiu, 
argely  enlisting  effort  for  their  increase  on  the  part  of  the  farmers  of  the  Northrn'ost, 
and  that  with  ereat  success. 

5.  The  fact  that  the  producers  of  the  Northwest  do  and  must  increasingly  look  to 
the  exportation  of  their  cereals,  provisions,  dairy  product-s,  and  cattle,  as  offering  the 
surest  market  and  the  largest  profit,  has  also  great  weight  in  the  argument  urged  in 
behalf  of  the  Hennepin  Canal.  Those  European  markete  are  no  longer  left  to  supply 
by  American  producers.  These  are  invited,  but  only  in  competition  with  those  of 
other  countries.  The  freight  rates  to  be  paid  in  transporting  products  from  the  Upper 
Mississippi  to  Liverpool  ouen  alone  determine  the  possibility  or  impossibility  of  profit- 
able exportation.  On  this  point  the  evidence  taken  in  New  York  by  a  committee  of 
the  State  senate  appointed  to  investigate  the  facts  as  to  the  relative  advantages  to 
commerce  of  the  Erie  Canal  was  conclusive.  That  committee,  which  had  its  sesisoDS 
in  September,  1881,  recorded  the  testimony  of  prominent  members  of  the  New  York 
Produce  Exchange,  which  asserted  that  it  frequently  happened  that  the  difference  of 
one  cent  per  bushel  in  the  price  of  wheat  in  New  York  City  determined  the  ability  or 
inability  of  the  commission  men  and  dealers  to  mak^  shipmentsto  European  markets. 
One  shipper  placed  that  controlling  difference  as  low  as  one-fourth  of  a  cent  per  bushel. 
It  was  also  the  concurrent  statement  of  several  of  the  gentlemen  testifying  that  ad- 
vance in  freight  rates  frequently  estopped  grain  exportations,  while  freight  reductions 
stimulated  such  movements  of  cereals,  and  gave  legitimate  impetus  to  the  grain  mar- 
kets of  the  entire  country  (see  printed  report  of  New  York  senate  committee  on  Erie 
Canal,  submitted  to  general  assembly  of  1882). 

So  manifestly  correct  are  these  several  testimonies  that  they  were  even  anticipated 
by  Mr.  Joseph  Nimmo,  jr.,  of  the  Bureau  of  Statistics,  when  he  said  in  his  report  on 
the  commerce  of  the  United  States  for  1880  (page  154)  : 

''The  price  of  all  commodities  of  low  value  in  proportion  to  weight  is  in  every 
market  greatly  affected  by  the  cost  of  transportation. 

'*  Especially  is  this  the  case  io  regard  to  the  surplus  agricultural  producto  of  the 
Western  and  Northwestern  States.  The  low  rates  which  prevail  for  transportation 
upon  the  Northern  water  lines,  therefore,  exercises  an  important  regulating  influence 
over  the  price  of  all  the  products  of  the  West,  not  only  in  the  markete  of  the  Atlan- 
tic seaboard  States,  but  also  in  foreign  countries ;  it  is  due  chiefly  to  this  fact  during 
the  last  ten  years  that  the  value  of  domestic  exporte  from  the  United  States  has 
greatly  increased,  and  that  since  the  year  ended  June  30,  1875,  the  value  of  exports 
from  the  United  States  has  largely  exceeded  the  value  of  importo  to  the  United 
States." 

Testimony  and  statement  in  this  direction  could  here  be  indefinitely  cited  in  addi- 
tion, from  oflScial  and  unofficial  authorities,  did  the  limite  assigned  to  this  paper  per- 
mit. It  must  suffice,  however,  to  suggest  thus  the  mere  outlines  of  fact  and  argument 
co-operating  in  urgent  appeal  for  the  construction  of  a  canal  the  needs  for  which  are 
really  national,  and  the  directly  beneficent  influence  of  which,  were  it  completed  and 
in  operation,  would  be  realized  from  the  Missouri  to  the  Hudson. 

6.  Scarcely  less  important  to  the  Upper  Mississippi  Valley  region  than  the  report 
of  its  products,  rendered  possible  and  profitable  only  when  cheap  transportation  is 
secured,  is  the  ready  and  inexpensive  delivery  of  its  importo.  The  aggregate  of  these 
increases  year  by  year,  while  it  has  already  reached  proportion  and  value  which  are 
literally  immense.  Thus,  not  only  are  vast  totals  of  anthracite  coal  and  crude  and 
manufactured  iron  from  Pennsylvania,  pottery  from  New  Jersev  and  Ohio,  hard  woods 
from  Indiana,  and  stone  and  bituminous  coal  from  Eastern  Illinois  shipped  in  large 
quantities  to  the  Upper  Mississippi  Valley  States,  but  the  cotton  goods  of  Massachu- 
setts, the  woolens  ot  Rhode  Island,  the  machinery  of  Connecticut,  the  agricultural 
implements  of  New  York,  all  constituting  heavy  bulk  freights,  are  constantly  add- 
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ing  to  the  number  of  their  consumers  in  the  wide  area  of  tenitory  to  be  more  immedi- 
ately benefited  by  the  construction  of  the  Hennepin  Canal. 

A  sin}(le  locality  may  here  be  specifically  mentioned  as  furnishing  significant  illas- 
trationof  the  general  fact^thus  urged  to  attention.  The  tri-cities  of  Moline,  Dav- 
enport, and  Rock  Island  (to  name  each  in  the  order  of  its  manufacturing  importance) 
have  had  their  respective  business  interests  carefully  revised,  in  statistical  form,  at 
the  close  of  each  year,  for  the  columns  of  the  Davenport  Gazette.  The  last  of  these 
reports,  that  of  January  1,  18d.S,  for  the  year  188*2,  presents  some  noteworthy  figures: 
A  single  plow  manufactory  establishment  at  Moliue  (Deere  &  Co.)  consumed  in  1882 
1,110  tons  of  steel,  3,000  tons  of  wrought  iron,  900  tons  of  pig  iron,  300  tons  of  mal- 
leable iron.  2,000,000  feet  of  oak  and  ash  lumber,  400  tons  of  grindstones,  30  tons  of 
emery,  ana  250  barrels  of  oil  and  varnish,  employing  weekly  700  men.  Another  es- 
tablishment (The  Moline  Company's  plow  worics)  used  only  a  less  aggregate  of  similar 
material,  the  value  of  the  product  of  these  two  establishments  footing  up  to  $2,500,000 
for  the  year.  The  Moline  Wagon  Company  manufactured  goods  to  the  value  of 
$625,000,  the  Deere  Planter  Company  to  the  value  of  $600,000,  the  two  malleable- 
iron  companies  to  the  value  of  $280,000,  the  machine,  engine,  and  boiler  shops  to  the 
value  of  $480, 000,  the  paper  mills  to  the  value  of  $150,000,  the  pump  factory  to  the 
value  of  $125,000,  while  the  saw-mills  and  other  establishments  aggregated  a  yield  of 
products  exceeding  in  value  a  million  dollars  more.  In  Davenport  the  enumerated 
manufactures  of  the  year — agricultural  implements,  lumber,  flour,  oatmeal,  glucose, 
carriages,  woolen  goods,  cigars,  clothing,  dr.c. — aggregated  a  value  of  $5,864,876,  and 
the  value  by  Jobbing  houses,  the  sum  of  $8,046,730 ;  the  shipments  of  local  freight  by 
three  railroads,  17,536  car-loads,  and  the  receipts,  16,653  car-loads.  In  Rock  Island  the 
plow  works  manufactured  goorts  in  excess  of  a  million  dollars  in  value;  the  glass 
works  to  the  value  of  $200,000,  stove  works  to  value  of  $100,000,  the  saw-mills, 
80,031,866  feet  of  lumber  only,  and  18,328,750  shingles,  16,653,000  lath,  and  198,650 
pickets.  If  to  this  partial  exhibit  of  the  manufacturing  interest  of  Rock  Island  City 
were  added  those  of  the  United  States  Arsenal  on  Rock  Island  the  a&rgregate  of  rail- 
road shipments  would  be  17,982  car  loads  shipped,  and  18,258  forwarded  by  four  roads, 
including  the  receipts  and  exports  of  coal,  largely  mined  from  the  extensive  coal  fields 
lying  within  an  area  of  15  miles  east  and  northeast  of  Rock  Island. 

It  is  important  to  note  in  this  connection  that  even  the  wholesale  dry  goods  houses 
of  such  Upper  Mississippi  cities  as  Keokuk  and  Dnbuque  also,  as  indeed  those  of  the 
entire  region  west  of  Chicago  are  accustomed  to,  direct  that  shipments  to  them  of 
baled  goods,  sheetings,  muslins,  calicoes,  &c.,  of  which  they  purchase  largely  in  early 
summer,  shall  be  sent  to  Chicago  from  New  York  wholly  by  water-route  transporta- 
tion. It  is  the  constant  experience  of  these  business  men  that  their  freight  charges 
from  Chicago  west  to  their  respective  cities  equal  from  ooe-half  to  two-thirds  of 
the  entirety  of  such  charges  from  New  York  to  Chicago.  Indeed,  it  is  in  proof  that 
for  distances  of  only  200  miles  from  Chicago  and  less  the  freight  charges  have  in 
many  instances  exceeded  those  made  from  New  York  to  Chicago.  As  a  result,  it  can 
be  conclusively  established  that  the  extension  to  the  Upper  Mississippi  of  the  water- 
route  transportation  enjoyed  from  New  York  to  Chicago  would  considerably  enhance 
the  legitimate  profits  of  all  dealers  in  staple  manufactured  goods,  while  largely  reduc- 
ing the  cost  of  thoNe  to  consumers. 

In  illustration  of  the  undeniable  fact  thus  cited  t.o  attention  it  may  be  stated  that 
anthracite  coal  transported  from  the  Lackawanna  mines  in  Pennsylvania  to  Chicago 
at  a  net  freight  charge  of  $1.40  per  ton  has  continuously  cost  $2  per  ton  additional  as 
its  freight  charge  to  the  Upper  Mississippi  River  from  Chicago.  When  it  is  remem- 
bered that  the  use  of  this  Pennsylvania  coal  throughout  the  entire  Northwest,  even  to 
Denver,  Colo.,  is  constantly  increasing  year  by  year,  it  will  be  seen  that  the  certain 
reduction  of  freight  charges  from  Chicago  to  the  Upper  Mississippi,  to  the  extent  of 
at  least  one  dollar  per  ton,  to  follow  the  construction  of  the  Hennepin  Canal,  would 
constitute  a  great  boon  to  hundreds  of  distant  communities  and  to  many  thousands 
of  people  scattered  over  a  widely  extended  area  of  country.  Similarly,  also,  a  lar^e 
aggregate  of  Northwestern  citizenship  would  bo  greatly  benefited  by  the  reduction  in 
the  cost  of  bituminous  coal  taken  from  the  Illinois  River  coal  fields,  sure  to  result,  in 
all  the  Upper  Mississippi  River  cities  and  tow^s,  and  the  communities  having  ready 
communication  therewith,  from  the  transfer  of  loaded  coal  barges  from  the  former 
river  to  the  latter  river  by  way  of  the  proposed  canal.  Such  barges  could  readily  be 
towed  from  the  western  outlet  of  that  canal  direct  to  Saint  Paul  and  Minneapolis,  so 
as  to  place  the  Illinois  River  coal  in  those  cities  at  a  cost  of  at  least  one  dollar  a  ton 
less  than  that  now  paid  therein.  Such  is  the  demonstrable  fact  of  unquestionable 
computation  of  all  expenses  to  be  incurred  in  snch  a  transfer  of  coal  products  from 
the  miners  to  the  consumers. 

7.  It  is  essential  to  a  correct  understanding  of  the  demand  for  the  construction  of  the 
proposed  canal  that  the  fact  be  fully  comprehended  that  Chicago  is  the  natural  and 
the  inevitable  center  of  the  commerce  of  the  entire  Northwest.  In  that  city  is  found 
not  only  the  best  market  for  all  the  products  of  the  Upper  Mississippi  Valley  region. 
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bat  tht  market  for  snch  products.  There  is  really  purchased,  as  the  reports  of  Mr. 
Charles  Randolph,  secretary  uf  the  Chicago  Board  of  Trade,  coDclasively  show,  eight- 
tenths  of  all  the  grain  and  provisions  moved  eastward  for  export  to  Enrope. 

To  reach  that  central  market  readily,  directly,  and  cheaply  id,  therefore,  a  prime 
concern  of  the  producing  classes  of  the  Upper  Mississippi  Valley. 

8.  Daring  the  past  few  yeard  there  has  resulted  a  radical  change  in  the  methods  of 
transporting  cereals.  Grain  is  no  longer  sacked  for  shipment.  Instead  it  is  carried 
in  hulk  from  the  various  points  in  Minnesota,  Wisconsin,  and  Iowa,  on  the  Uppjer 
Mississippi ;  the  grain  is  loaded  into  barges  in  bulk  and  is  in  them  floated  down  to  rail- 
road  elevators  at  such  other  points  as  La  Cross,  Dunleith,  and  Savannah,  there  to  be 
transferred  to  railroad  cars  and  carried  to  Chicago,  or  moved  further  down  the  river  to 
Saint  Louis,  there  to  be  transferred  to  larger  barges  and  in  these  carried  to  New  Or- 
leans. In  the  instance  of  one  contract  executed  in  the  summer  of  18H1  a  larjge  qoan- 
tity  of  wheat  was  thus  taken  from  Saint  Paul  to  New  OrleauH  without  breaking  of 
cargoes,  but  such  a  transit  can  be  made  only  during  seasons  of  high  water  on  the  tap- 
per Mississippi,  since  the  grain  barges  used  on  the  river  below  Saint  Loais  draw  6  to 
7  feet  water,  while  the  depth  of  the  Upper  Mississippi  channel  admits  passage*  of  barge* 
drawing  4  feet  only,  in  ordinary  stages  of  navigation.  Therefore,  daring  by  iar  the 
greater  part  of  each  season  it  is  impracticable  to  carry  grain  in  barges  from  Upper 
Mississippi  River  points  to  New  Orleans  without  breaking  bulk;  jnst  as  it  is  imprac- 
ticable to  carry  snch  cargoes  to  Chicago  without  similar  breakage  of  bulk.  What  is 
needed,  then,  is  that  grain-laden  barges  shall  be  enabled  to  float  from  any  Miasiasippi 
River  point  direct  to  Chicago  just  as  originally  placed  in  cargo.  This  is  what  the 
canal  under  consideration  will  permit  and  renaer  certain,  reliable,  and  inexpenaire. 
Such  barges  loaded  with  grain  in  bulk  will,  after  reaching  Chicago  by  way  of  the 
Mississipni  River,  the  Hennepin  Canal,  the  Illinois  River,  and  Michigan  Canal,  re- 
turn to  their  starting  points  bearing  cargoes  of  iron,  coal,  machinery,  agricnltttral 
implements,  heavy  case  goods,  crockery  crates,  Ac,  leaving  freight  charges  largely 
less  than  can  possibly  be  obtained  where  railroads  are  alone  the  transportation  argents. 

9.  It  is  not  pretended  by  any  intelligent  advocate  of  the  proposed  canal  that  it  wiU^ 
or  can,  compete  with  railroads  in  the  transportation  of  li^ht  freights  or  perishable 
goods.  It  is  not,  therefore,  '' opposition  to  railroads''  which  inspires  the  movement 
for  the  canal  which  has  daring  the  past  few  years  increasingly  enlisted  the  sympathy 
and  support  of  the  people  of  Illinois,  Iowa,  Minnesota,  and  Wisconsin  with  more  or 
less  earnestness.  On  the  contrary,  there  are  not  wanting  very  sagacious  friends  of 
existing  railroads,  and  zealous  advocates  of  the  projection  and  comptetion  of  still  other 
and  new  railroads,  who  are  clear  in  the  conviction  that  the  extension  to  the  Upper 
Mississippi  of  thn  water- route  transportation  system  of  the  Erie  Canal  and  the  Lakes 
will  so  greatly  enhance  the  prosperity  of  the  Northwest,  will  so  develop  the  eoantry 
immediately  tributary  to  such  extended  water-route,  and  will  so  increase  the  lighter 
freight  traffic  and  passenger  travel  of  the  railroads  occupying  territory  contigaous  to 
the  route  of  the  canal  under  consideration,  that  the  railroiid  interests  will  be  really  bene- 
fited by  the  construction  of  the  canal  rather  than  otherwise.  In  suppoit  of  this  view  it 
is  insisted  that  the  actual  saving  in  annual  freight  charges  on  cereals,  provifdons,  aod 
other  heavy  products,  together  with  similar  savings  quite  as  certain  to  result  on  the 
cost  of  transportation  on  bulky  and  weighty  commodities  to  be  purchased  by  the 
people  raising  such  products,  will  so  greatly  increase  their  ability  to  expend  money 
m  other  directions,  that  the  receipts  of  the  railroads  will  find  increase  rather  than  re- 
daction, as  a  result  of  the  water-route  extension  under  consideration.  The  aggregate 
of  such  savings  annually  wonld  unquestionably  be  very  laige.  The  amonnt  can  only 
be  approximately  estimated.  A  moderate  competition  on  the  actual  shipment  of  the 
grain  alone  raised  in  the  States  of  Iowa,  Kansas,  Nebraska,  Minnesota,  the  wentera 
naif  of  Missouri,  and  the  western  half  of  Wisconsin  must  place  that  annual  raising 
to  the  producer,  in  the  matter  of  freight  charges,  solely  at  mnch  more  than  $3,000,000. 
Snch  an  estimate  will  be  much  below  the  actual  sum  total  rather  than  at  all  in  excess 
thereof.  If,  then,  to  that  sum  is  added  a  jast  estimate  of  the  saving  oertain  to  reaolt 
on  the  freight  charges  on  commodities  imported  into  the  States  named,  which  freights 
are  relatively  mucn  higher  on  such  implortations  than  on  the  cereal  exports,  it  will 
be  seen,  it  is  insisted,  that  the  saving  to  the  people  of  the  Upper  Mississippi  River 
States  to  be  effected  as  a  result  of  the  building  and  operation  of  the  Hennepin  Canal 
cannot  be  less  annually  than  $5,000,000.  These  are  the  additions  to  the  wealth  of  the 
people  in  which  the  railroads  used  by  the  people  benefited  would  so  certainly  share. 

10.  So  rapidly  are  increasing  the  yearly  products  of  the  Northwest  that,  as  is  well 
known  to  shippers  and  business  men  generally,  it  has  already  become  a  serious  qnes- 
t  on,  during  the  periods  in  which  gram  and  stock  are  being  pressed  forward  to  a  mar- 
ket, whether  the  limits  of  capacity  in  railroad  freight  transportation  have  not  been 
nearly  reached.  Were  it  necessary  so  to  do,  a  series  of  statistical  fact«  could  here  be 
given,  as  quoted  from  official  sources,  showing  a  constant  increase  of  productions  in 
the  Northwest  which  is  really  marvelous  and  which  unmistakably  indicates  the  ne- 
cessity, no  less  than  the  wisdom,  of  more  generous  efforts  to  extend  and  inereaae  the 
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facilities  afforded  for  the  transportation  of  those  prodncts  to  the  chief  market  they 
so  inevitably  and  pressingly  seek — the  markets  of  Chicago  and  the  Eastern  Atlantic 
ports. 

11.  A  single  point  only  remains  to  be  noticed.  This  is  that  the  railroads  cannot 
possibly  carry  bulky  and  heavy  freights  as  cheaply  as  these  can  be  transported  on 
canal,  river^  and  lake.  This  is  as  true  as  to  the  railroads  which  have  been  made  the 
receipts  of  generous  aid  from  the  General  Government,  through  grants  of  public 
lands,  which  in  themselves  would  to-day  constitute  a  princley  domain,  as  it  is  of 
roads  built  wholly  through  the  investment  of  private  and  corporate  moneys.  This  is 
sliown  in  the  fact  that  while  the  freight  charges  on  the  Erie  Canal  were  successively 
reduced  from  .872  per  ton  per  mile  in  1868  to  .49  cent  per  ton  per  mile  in  IBbO,  as  al- 
ready shown  herein  (including  tolls  to  the  State),  the  land-grant  roads  of  the  North- 
-west maintain  their  routes  at  an  excess  of  1.20  cents  per  ton  per  mile.  Later  reports 
of  these  roads  than  those  hereinafter  cited  show  only  slight  reaction,  and  so  furnish 
even  additional  proof  of  this.  For  instance,  for  1882  the  average  freight  charge  of 
tlie  Illinois  Central  waa  1.41  cents  per  ton  per  mile;  that  of  the  Chicago  and  Alton 
1.031  cents;  that  of  the  Chicago,  Burlington,  and  Quincy  1.19 cents;  the  Chicago  and 
Rock  Island  and  Pacific  1.22  cents;  the  Chicago  and  Northwestern  1.465  cents;  and 
tlie  Chicago,  Milwaukee  and  Saint  Paul  1.77  Gents  per  ton  per  mile. 

This  last  consideration  gives  emphasis  to  the  argument,  it  is  urged,  which  presses 
npon  the  General  Government  the  duty  of  securing  to  the  people  that  cheap  trans- 
portation which  is  possible  or.ly  in  the  use  of  the  natural  water-ways  of  the  country 
and  of  such  connections  of  these  with  one  another  as  can  be  readily  made,  at  a  rela- 
tively small  expense,  and  which  will,  when  made,  open  up  to  wide  areas  of  territory 
established  water-routes  to  which  they  are  now  practically  denied  access. 

These  are  some  of  the  considerations  which  are  pressed  in  siipport  of  the  request 
for  the  construction  of  the  proposed  Hennepin  Canal.  It  is  urged  with  much  earnest- 
ness, b V  citizens  of  careful  thought  and  extended  business  observation  and  experience. 
that  these  and  other  considerations  not  herein  enumerated  justly  entitle  the  canal 
in  q  nest  ion  to  approval  and  support  as  a  national  enterprise  of  great  merit  and  in- 
creasing importance. 


AN  ACT  ceding  the  IlUnois  and  Miobigan  Canal  to  the  United  States. 

Section  1.  Beit  enacted  by  tkepeovle  of  the  Slate  of  Illinois,  represented  in  the  General 
Assembly,  That  the  Illinois  and  Michigan  Canal,  its  right  of  way  and  all  its  appur- 
tenances, and  all  right,  title,  and  interest  which  the  State  may  now  have  in  any  real 
estate  ceded  to  the  State  by  the  United  States  for  canal  purposes,  be,  and  are  hereby. 
ceded  to  the  United  States  for  the  purpose  of  making  and  maintaining  an  enlarged 
canal  and  water-way  from  Lake  Michigan  to  the  Illinois  and  Mississippi  rivers;  and 
this  cession  is  made  upon  the  condition  that  the  United  States  shall,  within  five  years 
from  the  time  this  act  takes  effect,  accept  this  ^rant,  and  thereafter  maintain  the 
said  canal  and  water-way  for  the  purpose  aforesaid.  In  case  the  United  States  shall 
accept  this  grant,  it  is  upon  the  express  condition  that  the  canal  shall  be  enlarged  in 
such  manner  as  Congress  may  determine,  and  be  maintained  as  a  national  water-way 
for  commercial  purposes,  to  be  used  by  all  persons,  without  discrimination,  under 
such  rules  and  regulations  as  Congress  may  prescribe ;  and  the  real  estate  aforesaid, 
hereby  conveyed  to  the  Unite^States,  shall  be  used,  and  the  avails  thereof  applied, 
to  carry  oat  the  objects  of  this  grant,  and  for  no  other  purpose,  in  such  manner  as 
Congress  may  determine. 

Sec.  2  The  general  assembly  shall  have  power  to  withdraw  and  revoke  this  proposed 
grant  at  any  time  previous  to  its  acceptauce  by  Congress,  but  when  the  United  States^ 
by  act  of  Congress,  shall  accept  the  ^ant  and  conditions  provided  for  by  section  one 
of  this  act,  the  govenor  shall  immediately  thereafter  execute  and  deliver  in  the  name 
of  the  State  of  Illinois,  to  the  United  States,  a  deed  of  cession  in  accordance  with  the 
provisions  of  this  act,  and  shall  then  and  there,  or  as  soon  as  practicable,  surrender 
all  property  mentioned  in  this  act,  to  be  granted  to  the  proper  authorities  of  the 
United  States ;  and  until  the  dehvery  of  such  deed,  and  acceptance  of  the  same  (to- 
gether with  the  property  conveyed)  by  the  United  States,  the  authority  and  duty  of 
the  State  of  Illinois  to  operate  said  canal,  and  control  its  property  and  appurtenances, 
shall  in  no  respect  be  impaired. 

Sec.  3.  This  act  shall  not  take  effect  until  it  shall  first  have  been  submitted  to  a  vote 
of  the  people  of  the  State  of  Illinois  at  the  general  election  to  be  held  on  Tuesday, 
the  fifth  day  of  November,  A.  D.  1882,  and  have  been  approved  by  a  majority  of  all 
the  votes  polled  at  such  election.  At  the  said  election  the  ballots,  in  so  far  as  they 
relate  to  this  act,  shall  be  in  the  following  form :  ''For  the  act  ceding  the  Illinois  and 
Michigan  Canal  to  the  United  States;''  and  when  so  voted,  it  shall  count  in  favor  of 
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tbis  act)  but  if  canceled  witb  ink  or  pencil,  it  sball  be  counted  against  thia  act.  The 
returns  of  the  whole  vote  cast  at  said  election,  and  of  the  votes  for  the  adoption  or 
rejection  of  this  act,  shall  be  made  and  canvassed  by  the  same  officers  and  in  tne  aame 
manner  as  are  the  returns  of  the  votes  for  senators  and  representatives  of  the  State 
of  Illinois;  and  if  it  shall  appear  that  a  majority  of  the  votes  polled  are  "  for  the  act 
ceding  the  Illinois  and  MlchijB^an  Canal  to  the  United  States,"  tne  governor  shall  make 
proclamation  thereof,  and  this  act  shall  take  effect  from  and  aftor  the  date  of  sndi 
proclamation ;  but  if  a  majority  of  the  votes  cast  are  *'  against  the  act  ceding  the  lUi- 
nois  and  Michigan  Canal  to  the  United  States,"  then  this  act  shall  be  null  and  void. 
Approved  April  28,  1882. 


estimates. 

United  States  Engineer  Offiob, 

Chicago,  lU.,  February  23, 1883- 

Oeneral:  I  have  the  honor  to  transmit  herewith,  in  advance  of  the 
report,  the  estimates  for  the  constmction  and  maintenance  of  the  Hen- 
nepin Canal,  and  the  enlargement  of  the  Illinois  and  Michigan  Canal,  as 
provided  for  in  the  act  of  Congress  passed  August  2,  last 

Three  lines  for  the  canal,  from  Hennepin  to  the  Mississippi,  with  a 
feeder  from  Bock  Biver,  at  Dixon,  were  surveyed,  and  are  designated 
below  as  the  routes  to  Marais  d'Osier,  Watertown,  and  Bock  Island. 

It  is  proposed  to  make  the  canal  and  feeder  80  feet  wide  on  the  water 
line  aud  7  feet  deep,  with  locks  170  feet  long  and  30  feet  wide.  The  same 
dimensions  are  taken  for  the  Illinois  and  Michigan  Canal. 

MARAI6  D'OSIER  ROUTE. 

Lenji^h,  64  miles. 

Number  of  locks,  31. 
Estimated  cost  of  construction  of  canal  and  feeder,  including  right  of 

way $5,811,367  50 

Estimated  cost  of  maintenance  and  ordinary  repairs,  annually 88, 600  00 

Dredges 36,000  00 

WATERTOWN  ROUTE. 

Length,  65  miles. 

Number  of  locks,  32. 
Estimated  cost  of  construction  of  canal  and  feeder,  including  right  of 

way...., $7,207,646  ffi 

Estimated  cost  of  maintenance  and  ordinary  repairs,  annually 91, 245  00 

Dredges 36,000  00 

• 

ROCK  ISLAND  ROUTE. 

Length,  75  miles. 

Number  of  locks,  35. 
Estimated  cost  of  constmction  of  canal  and  feeder,  including  right  of 

way $6,672,890  67 

Estimated  cost  of  maintenance  and  ordinary  repairs,  annually 94, 820  UO 

Dredges 36,000  00 

The  length  of  the  feeder  from  Rock  River  at  Dixon  is  37  miles,  and  its 

estimated  cost  included  in  the  above  is 1,664,117  58 

ENLARGEMENT  OF  THE  ILLINOIS  AND  MICHIGAN  CANAL. 

Length,  96  miles. 

Number  of  locks,  16. 

Estimated  cost  of  construction $2,296,919  15 

Estimated  cost  of  maintenance  and  ordinary  repairs,  annually 50, 000  00 
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It  is  impossible  to  estimate  for  extraordinary  repairs,  renewals,  &c. ; 
these  will  have  to  be  provided  for,  from  time  to  time,  by  the  necessary 
appropriations  for  that  purpose. 

There  are  transmitted  herewith  sheets  giving  in  detail  the  estimated 
cost  of  the  different  lines  and  the  feeder.  In  explanation  thereof,  it 
will  be  noted  that  the  Marais  d'Osier  line  leaves  the  Watertown  route 
at  the  twenty -fifth  mile,  and  the  Rock  Island  line  leaves  it  at  the  fifty- 
seventh. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 
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Summary  ofeiiimated  cost  of  tnlar^g  the  IllinoiB  andMUikigan  Canal. 


Items. 

Amoant. 

TMaL 

Beetion  work 

«1, 541, 978  75 
448,804  75 
89,484  00 
27,600  00 
14.340  00 
18,000  00 

Looks 

Aqnednoto... 

CiuvertB 

Watte  weirs 

Steam  dredire 

t2»Ott.0S6  5O 
206,908« 

Add  10 per eeat.  for 4Mn)tinffen4ies. 

Gnmd  total 

2,808,819U 
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APPENDIX    H  H. 


IMPROVEMENT    OF    THE    HARBORS     AT     MICHIGAN    CITY     AND     NEW 
BUFFALO.    LAKE    MICHIGAN. 


BBPOBT  OF  MAJOR  J  ABED  A,  SMITH,  CORPS  OF  ENGINEEBSyOFFlCEB  IN 
CHABGE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  30,  1883,  WITH  OTHEB 
DOCUMENTS  BELATING  TO  THE  WOBKS, 

IMPEOVEMENTS. 
1.  Harbor  at  Michigan  City,  Indiana.  |  2.  Harbor  at  New  Bnffalo,  Michigan. 


(For  letter  of  transmittal  see  Appendix  B  B.) 


HH  I. 

IMPROVEMENT  OF  HARBOR  AT  MICHIGAN  CITY,  INDIANA. 
OXTTEB  HARBOR. 

The  works  have  been  carried  on,  as  in  several  years  previous,  under 
the  personal  supervision  of  Gapt.  J.  A.  Manning,  whose  zeal  and  good 
judgment  entitle  him  to  high  commendation. 

At  the  beginning  of  the  year  work  was  in  progress  constructing  a 
scow  for  transporting  stone  to  the  breakwater.  The  scow  was  com- 
pleted in  July,  and  all  work  was  then  suspended,  the  previous  appro- 
priation being  exhausted. 

The  river  and  harbor  act  of  August  2, 1882,  appropriated  $60,000  for 
continuing  this  improvement. 

As  it  was  late  in  the  season,  and  materials  for  construction  were  yet 
to  be  procured,  it  was  impracticable  to  attempt  the  completion  of  the 
breakwater,  although  the  appropriation  was  sufficient  for  the  purpose, 
because  it  involved  the  construction  of  a  masonry  superstructure  late 
in  the  autumn,  when  almost  constant  winds  and  frequent  storms  are  to 
be  expected. 

The  plan  for  the  outer  harbor  included  a  pier  east  of  the  entrance, 
the  construction  of  which  was  of  more  present  importance  than  any 
other  work  in  protecting  vessels  entering  the  harbor.  As  the  work  in- 
volved only  the  usual  cribs  filled  with  stone,  a  project  was  submitted  to 
construct  150  linear  feet  of  the  pier.during  the  autumn  of  1882,  and  to 
defer  until  the  next  season  the  completion  of  breakwater,  for  which  it 
was  estimated  the  remaining  funds  would  be  sufficient.  Kotice  of  the 
approval  of  this  plan  was  received  August  17. 
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As  it  was  then  too  late  in  the  season  to  permit  any  delay  in  piocQ< 
ing  materials,  such  as  were  then  needed  were  purchased  at  oncemopsi 
market.  The  timber  and  stone  were  purchased  after  consulting  all  thi 
principal  dealers  and  obtaining  the  materials  at  the  lowest  prices  offeicii 
viz: 

Pine  timber,  per  1,000  feet,  |1H.50 ;  hemlock  timber,  per  1,000  feet,  f  14.50  and  flk 
stone,  per  cord,  |5.&0,  on  board  scows  in  Chicago.         ^ 

The  stone  was  brought  from  Chicago  upon  the  new  scows  boilt  k 
that  purpose,  at  a  total  expense  of  $2  per  cord  for  towing.  The  love* 
price  obtained  for  towing  before  the  scows  were  built  was  $4.35  per 
cord,  besides  the  necessity  for  one  extra  handling  of  the  stone. 

All  the  work  of  construction  has  been  carried  on  by  hired  labor. 

On  the  30th  of  November  the  150  feet  of  pier  was  completed,  »^ 
decking  the  top,  which  could  not  be  done  untU  spring,  owing  to  thefi^ 
quent  and  severe  storms. 

The  pier  is  constructed  of  the  same  dimensions  and  in  the  samemu- 
ner  as  the  last  cribs  of  breakwater. 

An  experience  of  three  years  has  fully  confirmed  the  nsefulDessv 
well  as  the  ultimate  economy  of  the  method  used,  though  it  is  more  ex- 
pensive at  first  than  the  designs  formerly  used.  The  matter  is  of  sod 
impoitance  that  I  quote  the  following  from  my  annual  report  of  1881; 

The  method  adopted  for  coDstracting  and  securing  cribs  has  been  an  entire  socees' 
The  crib  shown  in  drawings  with  annual  report  for  lti79  (Report  of  Chief  of  EngbrtRi 
1879,  opposite  page  1558)  had  been  found  to  be  so  strong  as  to  resist  the  hesTits| 
storms  ever  experienced  without  the  sHghest  injury.  It,  however,  requires  gra' 
weight  or  some  other  force  to  hold  it  upon  the  pile  foundation  during  severe  stone 
Although  this  method  permits  the  superstructure  to  follow  immediately  after  the  cnT» 
have  been  sunk,  a  short  length  must  always  be  more  or  less  incomplete  daiiog  tk 
working  season.  This  condition  of  the  breakwater  and  the  effect  of  a  severe  stom 
was  minutely  described  in  the  last  annual  report.  (Report  of  Chief  of  Enginwa  I 
IHHO,  page  2004.) 

To  prevent  the  sliding  of  cribs  when  nearly  emptied  of  stone  by  a  storm,  thei:- 
rangement  of  vertical  timbers  in  the  anglcH  formed  by  the  cross-walls,  and  the  $« 
face  has  been  so  modified  that  one  timber  of  each  pair  is  driven  down  as  a  pile.  IV 
pileH  are  held  firmly  into  the  angles  so  that  they  slide  down  like  a  dredge  spud:  tbey 
are  driven  through  the  sand  into  the  substratum  of  clay,  and  the  upi>er  portion  is 
then  bolted  to  the  superstructure. 

With  this  arrangement  some  severe  storms  have  been  experienced  without  theslig^ 
est  motion  of  the  cribs  upon  their  foundation. 

BBPAIBS. 

Besides  the  ordinary  repairs  of  machinery,  scows,  and  other  plant 
extraordinary  repairs  have  been  required  upon  the  breakwater  and  pitf- 

On  the  2d  of  December  a  severe  gale  did  considerable  injury  to  the 
work,  but  as  it  was  immediately  followed  by  very  cold  weather,  the 
breakwater  became  covered  with  ice,  which  remained  until  well  into 
April ;  it  was  then  found  that  one  hundred  and  sixty  pieces  of  the  deck 
plank  had  been  broken  or  torn  away,  and  that  the  stone  had  settled 
considerably  in  a  large  number  of  compartments  on  the  north  sideband 
had  disappeared  entirely  in  a  few. 

The  repairs  to  breakwater  are  not  yet  complete,  although  the  expeJi* 
has  been  as  follows : 

28,015  feet  pine,  at  $16.50  per  M Jilj^ 

2,304  feet  hemlock,  at|14.50perM «* 

2,475  pounds  spikcH,  at  4  cents ^J" 

80  pounds  bolts,  at  3  cents * ** 

261  cords  stone,  at  $8.50 2,2W* 

Labor ^* 
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^^f^  DREDGING. 

■f"'>-  Bars  having  foniied  in  the  main  channel  in  October,  it  became  neces- 
m-  eary  to  remove  them  by  dredging.  '^f  "i 

The  necessity  was  too  urgent  to  permit  any  delay,  as  loaded  vessels 
<'^!  were  constantly  arriving,  and  were  submitted  to  danger  in  stormy 
weather  and  inconvenience  at  all  times;  a  dredge  was  therefore  em- 
eiy^t  ployed  at  $60  per  day,  and  the  Government,  in  addition,  towed  the  ma- 
rnj  terial  to  the  dumping  grounds. 

'-'  '  The  amount  removed  was  6,504.3  cubic  yards,  costing  twenty  days  of  dredge, 

'Ir^  at  $60 $1,200 

^ 2\   To  w ing  material,  one  hundred  and  thirty-one  hours,  at  $4 524 

'^'  Total 1 1.724 

The  total  cost  was,  therefore,  about  26.5  cents  per  cubic  yard. 

HI' 

PURCHASES. 

'CI  October  2,  advertisements  were  issued  for  proposals  to  furnish  668,196 
ii7  feet  of  hemlock  and  139,968  feet  of  pine  timber ;  the  following  propo- 
:yr   sals  were  received: 


Naniea  and  addressf's  of  bidders.  '    Hemlock.  Piles.  Pine. 


Albert   H.  Petrie  and   Hiram    M.  Oilman, 

known  as  A.  H.  Petrie  &,  Co.,  Maskeicon, 

Hioh. 

Alfred  S.  Packard.  Covert,  Mich    

RnsseU  K.    Biokford,    and    Reuben    Knox, 

known  as  Biokford,  Knox  &,  Co.,  Cbicaeo. 

lU 


PerM,B.M.   PerM,B.M, 


PerM,B,M. 


14  50  each  6  20  j  19  00 

15  50  8  63  i  16  75 


Plank. 


PerM,B.M, 

$15  75 
15  50 

14  00 


A  contract  was  duly  entered  by  A.  H.  Petrie  &  Co.,  of  Muskegon, 
Mich.,  to  deliver  the  timber  on  or  before  June  15,  1883. 

Owing  to  an  extensive  fire  which  consumed  the  mills  of  Petrie  &  Co. 
as  well  as  a  large  amount  of  lumber  ready  for  delivery,  the  contract  has 
been  extended  to  July  15.  Nearly  all  the  lumber  under  the  contract 
has  been  delivered. 

In  the  purchase  of  the  iron  necessary  for  drift-bolts  to  complete  the 
breakwater  written  proposals  were  obtained  as  follows  for  iron  delivered 
at  Michigan  City : 

Names  and  addresses  of  bidders. 


naskell  Sc  Barker  Car  Company,  Kicbisan  Cit3*,  Ind 

S.  B.  Kim  bark,  Chicago.  Ill 

F.  K.  Bowe»,  Cbica^cin 

Chicajro  For:;o  and  Bolt  Company,  Chicago,  Dl I 

Charles  L  Wickeraham  &  Co.,  Cfiicago,  111 ' 

The  drift-bolts  were  cut  to  lengths  without  heads  or  points. 

The  iron  was  purchased  of  the  Haskell  and  Barker  Car  Company  at 
the  prices  given  in  their  proposal. 

During  the  winter  a  blacksmith  and  helper  were  employed  in  head- 
ing and  pointing  bolts  and  in  repairing  various  tools. 


Drift  bolts. 

Screw-bolts. 

Per  pound. 

Per  pound. 

102.25 

$03 

2.50 

3.75 

2.30 

3.05 

2.34 

8.221 

2.80  ! 

1 

8.5 
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PROJECT  FOR  ENSUINO  YEAR. 

Owing  to  the  absence  of  any  appropriation  for  the  ensaing  year  it 
became  impracticable  to  carry  oat  the  entire  project  for  expending  the 
last  appropriation;  this  was  because  injuries  from  storms  had  already 
(Bntailed  an  expense  of  $5,000,  and  because  still  greater  contingencies 
must  be  expected  daring  the  ensuing  year  for  which  it  woald  be  sui- 
cidal not  to  reserve  funds;  besides  these  there  is  the  care  of  plant,  and 
other  incidental  expenses  which  cannot  be  avoided  withoat  the  still 
greater  loss  which  the  sale  of  the  plant  and  abandonment  of  the  work 
would  entail ;  so  that  the  entire  contingent  expenses  of  two  years  most 
be  paid  from  the  appropriation  for  one. 

So  long  as  the  appropriations  do  not  justify  the  dredging  of  the  enter 
harbor  to  afford  an  anchorage,  the  completion  of  the  present  break- 
water is  less  essential  than  the  improvement  of  the  entrance. 

It  has  therefore  been  found  advisable  to  extend  the  entrance  pier  100 
feet  the  present  season,  and  to  reserve  any  remaining  funds  to  repair 
injuries  or  meet  such  other  contingencies  as  may  arrive  before  the  sub- 
ject can  be  further  considered  by  Congress. 

CONDITION  OF  THE  WORK. 

The  entrance,  though  narrow,  and  consequently  somewhat  hazardoos 
to  vessels  in  violent  winds,  is  deep  enough  to  permit  the  passage  of  the 
largest  lake  craft ;  such  vessels  can  proceed  with  loads  to  any  part  of 
the  harbor  save  that  which  was  originally  designed  for  a  refdge  and 
anchorage.  For  reasons  which  have  been  fully  stated  in  the  varioofi  re- 
ports the  outer  basin  is  still  incomplete,  requiring,  besides  the  small 
piece  of  breakwater,  the  removal  of  about  450,000  cubic  yards  of  sand 
by  dredging. 

The  west  pier  is  almost  entirely  rotten,  and  a  part  of  it  must  have 
been  swept  away  during  the  last  winter,  had  it  not  been  heavily  loaded 
with  stone  which  had  been  stored  for  use  in  the  breakwater. 

A  recent  examination  of  the  breakwater  led  to  the  conclusion  that  at 
least  20  per  cent,  of  the  plank  covering,  which  had  been  exposed  but 
five  years,  was  sensibly  affected  by  decay. 

It  is  fair  to  presume  that  in  five  years  more  the  reconstruction  of  the 
superstructure  must  be  commenced,  either  as  extensive  repairs  or  re- 
building entire. 

FUTURE  REQUIREMENTS. 

The  outer  harbor  is  much  too  small,  even  when  complete,  to  serve  the 
purpose  for  which  it  was  designed,  and  to  remedy  its  defects  designs 
were  made  and  received  the  approval  of  a  Board  of  Engineers.  (See 
plan  opposite  page  2270,  Report  of  Chief  of  Engineers,  1^0 ;  also  page 
2263  to  2270,  inclusive.) 

The  new  breakwater  should  be  commenced  at  an  early  day.  The  situ- 
ation cannot  be  too  strongly  urged.  The  west  pier  cannot  possibly  pro- 
tect the  entrance  to  the  business  portion  of  the  harbor  but  a  few  years 
longer  unless  essentially  rebuilt ;  such  a  rebuilding  would  permanently 
cramp  the  outer  harbor,  and  maintain  the  present  narrow  and  danger- 
ous entrance  which  has  caused  many  vessels  to  be  wrecked.  (See  list 
of  wrecks,  page  2269,  Report  of  Chief  of  Engineers,  1882,  Appendix  G  6.) 

The  new  breakwater,  if  built  soon  enough,  will  remedy  these  evils, 
and  will  largely  increase  the  usefulness  of  the  harbor  by  making  it  a 
safe  refuge,  the  only  one  at  the  southern  extremity  of  the  lake.    With 
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neither  of  these  works  the  usefulness  of  the  harbor  must  be  entirely 
destroyed  in  a  very  few  years.  (See  map  opposite  page  2270,  Beport 
of  Chief  of  Engineers,  1882.) 

MASONRY  SUPEESTRUCTUBB. 

The  pine  timber  in  the  superstructure  of  these  works  has  been  care- 
jfally  selected,  yet  its  decay  is  so  rapid  that  it  cannot  be  relied  upon  for 
more  than  ten  years  where  strength  is  required.  Even  at  its  best  the 
timber  and  plank  are  frequently  broken,  so  that  any  process  of  preserv- 
ing the  wood  would  not  entirely  remedy  the  evil,  although  greatly  in- 
creasing the  expense. 

A  device  for  a  superstructure  of  masonry  has  therefore  been  made, 
and  it  is  proposed  to.  complete  the  166  feet  of  breakwater  with  this  kind 
of  work,  its  use  being  partly  experimental. 

As  the  construction  of  the  cribs,  especially  in  securing  to  foundations, 
presents  features  not  heretofore  used,  a  copy  of  the  design  is  submitted 
as  part  of  this  report. 

It  is  proposed  to  apply  any  funds  which  may  be  appropriated  for  the 
year  ending  June  30, 1885,  to  complete  the  breakwater;  to  complete  the 
pier  east  of  entrance,  or  to  commence  the  new  breakwater,  as  may  then 
seem  most  necessary. 

The  dredging  in  outer  basin  is  of  less  present  importance  than  the 
new  breakwater,  owing  to  the  urgent  necessity  for  securing  a  protection 
on  the  west  side  before  the  old  west  pier  shall  have  become  too  weak  to 
serve  the  purpose  any  longer. 

ESTIMATES. 

The  estimated  amount  to  complete  the  old  and  new  breakwater  and 
piers  is  $475,000. 

Somewhat  less  than  the  fall  amount  of  the  last  appropriation  has  been 
deducted  from  the  estimate  in  last  annual  report,  owing  to  repairs  of  old 
work  and  maintenance  of  channel. 

It  would  be  economy  in  the  prosecution  of  the  work  to  appropriate  a 
sum  not  less  than  (200,000  for  single  year,  and  this  sum  is  therefore 
asked  for  the  Hscal  year  ending  June  30, 1885. 

Money  statement 

July  1,  1882,  amonnt  available $1,011  50 

Amount  appropriated  by  act  passed  August  2,  1882 60, 000  00 

61.011  50 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1.  1882 *. $35,007  53 

July  1,  1883,  outstanding  liabilities 6,536  52 

41,544  05 

July  1,  1883,  amount  available 19,467  45 

Amount  (estimated)  required  for  completion  of  existing  project 475, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  200, 000  00 

INNER  HABBOB. 

The  work  was  entirely  suspended  in  July,  1882,  the  whole  amount  of 
the  previous  appropriation  having  been  expended. 

The  act  of  August  2,  1882,  appropriated  (20,000  for  continuing  the 
improvement,  and  the  work  of  extending  the  harbor  by  dredging  the 
creek  was  resumed  August  15. 

The  dredging  has  been  done  by  hired  labor,  using  the  machine  per- 
taining to  the  imnrovement. 
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The  channel  has  been  extended  its  full  width  over  700  feet,  besides 
being  deepened  at  several  places  where  it  had  filled. 

The  amount  dredged  during  the  year  is  more  than  one-third  of  the 
entire  amount  required  to  be  done  at  the  beginning  of  the  year. 

The  total  amount  of  material  excavated  has  been  111,590  cubic  yards, 
of  which  52,990  were  cast  up  to  fill  the  quay,  and  58,600  were  taken 
out  in  scows  and  dumped  in  the  lake. 

The  entire  expense  has  been  $11,097.51,  an  average  of  less  than  10 
cents  per  cubic  yard. 

The  expense  of  towing  was  $3,856,  nearly  6.6  cents  per  cubic  yard; 
and  putting  all  other  items  of  every  kind  into  the  cost  of  excavation,  it 
has  amounted  to  a  little  less  than  6.4  cents  per  cubic  yard,  the  same 
rate  as  during  the  previous  year.  This  includes  the  cost  of  timber  and 
partial  construction  of  a  new  dump-scow,  office  expenses,  and  in  fact 
everything  paid  from  the  appropriation. 

The  lowest  price  ever  obtained  by  contract  for  the  same  work  on  this 
improvement  is  18  cents  per  yard,  which  includes  no  contingent  ex- 
penses; add  the  salary  of  an  inspector  and  office  expenses,  and  the  ulti- 
mate price  by  contract  becomes  more  than  three  times  the  amount  which 
it  is  costing  the  Government  to  do  the  work  with  its  own  appliances 
and  hired  labor. 

No  better  comment  on  the  two  systems  is  required,  especially  when 
it  is  added  that  owing  to  the  working  of  the  eight-hour  law  the  Govern- 
ment is  required  to  pay  its  mechanics  and  laborers  considerably  more 
for  the  same  labor  than  is  paid  by  contractors  or  other  private  parties. 

The  channel  is  now  entirely  clear  as  far  as  the  upper  winding  basin, 
and  the  dock  cuts  of  the  basin  are  completed.  The  length  of  the  inner 
harbor  is  now  6,500  feet,  with  more  than  2  miles  of  available  wharf  room. 

It  is  estimated  that  an  additional  appropriation  of  $15,000  will  be  suf- 
ficient to  complete  the  work  according  to  the  plan.  This  makes  a  total 
of  $5,000  more  than  the  estimate  with  the  last  annual  report.  The 
small  excess  is  due  to  filling  in  the  channel,  and  some  other  contingen- 
cies which  cannot  be  foreseen  in  making  an  estimate. 

Money  statement 

July  1,  1882,  amount  available $406  06 

Amount  appropriated  by  act  passed  August  2,  1882 20, 000  00 

20.406  06 
July  1,  1883,  amount  exjiended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 |9,905  31 

July  1,  1883,  outstanding  liabilities 1.192  20 

11,097  51 

July  1,  1883,  amount  available 9,308  55 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1885 .     15, 000  00 


COMMERCIAL  STATISTICS. 

« 

Michigan  City  is  in  the  collection  district  of  Chicago,  111.  Nearest  light-house  is 
at  the  entrance  of  the  harbor  of  Michigan  City. 

The  harbor  is  an  extensive  distributing  point  for  lumber,  which  goes  to  the  States 
of  Indiana,  Kentucky,  Illinois,  Missouri,  and  Kansas;  and  its  facilities  for  handling 
cheapen  the  price  of  lumber  in  all  those  States. 

Owing  to  certain  combinations  among  manufacturers,  which  have  affected  Chicago 
and  other  markets  in  a  similar  proportion,  the  receipts  during  the  last  year  were  some- 
what less  than  in  the  year  immediately  preceding. 
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Tbe  prinoipal  receipts  by  water  were  the  following : 

Vessels  entered 708 

Vessels  cleared 708 

Lumber feet,B.  M..  112,076,865 

Lath number..  35.921,350 

Shingles do...  106,050,279 

Pickets do...  213,000 

Coal tons..  500 

Pig  iron do...  3,766 

Stone cords..  2,000 

Exports : 

Hay tons..  500 

Sand cubic  yards..  2,000 

In  addition  to  the  above  there  has  been  a  large  amount  of  miscellaneous  freight, 
of  which  no  record  can  be  obtained,  and  also  a  larse  number  of  passengers. 

Michigan  City  Harbor  also  affords  shelter  for  a  fleet  of  small  tugs  and  fishing  ves- 
sels, in  which  an  extensive  capital  is  invested.  ^ 


HH2. 

IMPROVEMENT  OF  HARBOR  AT  NEW  BUFFALO,  MICHIGAN. 

The  river  and  harbor  act  of  August  2, 1882,  appropriated  $5,000  for 
improving  this  harbor. 

In  accordance  with  the  requirements  of  a  resolution  of  the  House  of 
Eepreeentatives  of  the  United  States,  dated  February  21, 1882,  a  report 
was  submitted  February  28,  1882  (see  Annual  Report,  Chief  of  Engi- 
neers, 1882,  page  2278),  estimating  the  expense  of  making  a  harbor  at 
this  place  of  sufficient  capacity  to  accommodate  the  commerce  of  the 
lakes  at  $150,500. 

The  appropriation  made  can  be  of  but  little  use,  for  it  is  insufficient  to 
produce  any  material  benefit  to  the  harbor  or  its  commerce,  being  less 
than  one-thirtieth  of  the  estimate,  and  it  is  safe  to  say  that  an  equal 
appropriation  annually  would  never  complete  the  work,  because  in  a 
few  years  the  small  appropriations  would  be  exhausted  in  maintaining 
the  partly-protected  channel,  repairing  the  incomplete  constructions, 
and  in  other  inevitable  contingent  expenses. 

In  accordance  with  instructions  from  the  Ohief  of  Engineers,  dated 
August  8, 1882,  a  project,  with  estimate  of  cost,  was  submitted  for  this 
improvement. 

The  project  was  to  extend  the  east  pier  100  feet,  in  accordance  with 
the  plan  submitted  in  the  report  of  February  28, 1882,  already  mentioned. 

The  estimated  cost  covered  the  entire  amount  appropriated,  viz,  $5,000. 

"No  approval  of  this  project  has  been  received,  no  expense  has  oeen 
incurred,  and  none  of  the  appropriation  has  been  drawn  from  the 
Treasury. 

The  present  harbor  is  in  the  mouth  of  a  small  stream,  known  as 
Galien  River.  The  east  side  is  protected  a  short  distance  by  an  old 
pier  erected  by  the  Oovemment  about  11  years  ago  and  since  repaired. 
Vessels  drawing  less  than  3  feet  of  water  can  generally,  though  not 
always,  cross  the  bar  at  the  mouth  of  this  stream. 

The  harbor  of  New  Buffalo  is  in  the  ooUection  district  of  Chicago ;  the  nearest  light- 
house and  port  are  at  Michigan  City,  Ind.,  10  miles  distant. 

There  are  no  commercial  statistics  of  sufficient  value  to  report 

Money  statement. 

Amount  appropriated  by  act  passed  August  2,  1882 $5, 000 

July  1,1883,  amount  available 5,000 
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XMPROVEMENT  OF  HABBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHI- 
GAN  AND  OF  GRAND  RIVER  BELOW  GRAND  RAPIDS. 


REPORT  OF  CAPTAIN  D.  W,  LOCK  WOOD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883,  WITB 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Charlevoix  Harbor,  Michigan. 

2.  Frankfort  Harbor,  Michigan. 

3.  Harbor  of  Refuge   at  Portage  Lake, 

Michigan. 

4.  Manistee  Harbor,  Michigan. 

5.  Lndingtou  Harbor,  Michigan. 

6.  Pent  Water  Harbor,  Michigan. 

7.  White  River  Harbor,  Michigan. 


8.  MoBkegon  Harbor,  Michigan. 

9.  Grand  Haven  Harbor,  Michigan. 

10.  Grand  River,  Michigan. 

11.  Black  Lake  Harbor,  Michigan. 

12.  Saugatnck  Harbor,  Michigan. 

13.  Soutn  Haven  Harbor,  Micnigan. 

14.  Saint  Joseph  Harbor,  Michigan. 


United  States  Engineer  Office, 

Ortmd  Bapids^  Mich.y  August  13, 1883. 
General  :  I  have  the  honor  to  sabmit  herewith  my  annual  reports 
for  the  works  of  river  and  harbor  improvement  ander  my  charge  (since 
April  1, 1883)  for  the  fiscal  year  ending  June  30, 1883. 
Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 


TheOHiEF  OF  Engineers,  U.  S.  A. 


Captain  of  Engineers. 


III. 

improvement  op  CHARLEVOIX  HARBOR,  MICHIGAN. 

Operations  for  the  improvement  of  this  harbor  were  discontinued  with 
the  close  of  navigation  in  the  fall  of  1881,  and  were  not  resumed  until 
the  13th  day  of  June,  1883.  They  are  now  being  carried  on  under  con- 
tract with  Mr.  Luther  E.  Allen,  of  Charlevoix,  Mich.,  dated  November 
24, 1882,  with  funds  appropriated  August  2, 1882. 

Mr.  Allen's  contract  calls  for  the  conversion  of  440  feet  of  clos^  piling 
on  the  south  side  of  the  channel  into  plank  beam  revetment;  building 
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600  linear  feet  of  plank  beam  revetment,  with  edgings  and  cedar  bark 
or  brash  backing,  and  dredging  in  the  channel  to  the  extent  of  10,000 
cnbic  yards. 

Owing  to  stormy  weather,  the  season  was  far  advanced  before  the  con- 
tractor was  able  to  procure  a  dredge  with  which  to  prepare  site  for  new 
work. 

The  contractor  is  now  making  rapid  progress  with  bis  work  and  will 
probably  complete  his  contract  daring  the  month  of  Jaly,  1883.  He 
has  already  completed  dredging,  having  removed,  in  all,  10,306  cable 
yards  of  sand  and  gravel,  of  which  4,920  yards  was  removed  from  the 
site  of  proposed  new  work,  and  5,386  yards  from  the  channel,  near  the 
mouth  of  harbor. 

The  dredging  has  resulted  in  a  narrow  channel  along  the  axis  of  the 
piers,  of  not  less  than  12^  feet  depth.  He  has  also  completed  the 
revetment  on  south  side  of  channel  and  built  359  linear  feet  of  revet- 
ment at  foot  of  bluff,  on  north  side,  making,  in  all,  789  linear  feet  con- 
structed since  the  commencement  of  work  under  his  contract. 

Further  work  under  an  extension  of  contract  will  be  limited  to  the 
lower  channel,  and  instead  of  placing  250  linear  feet  of  detached  revet- 
ment in  the  upper  channel,  as  was  intended,  the  works  already  con- 
structed for  the  protection  of  the  lower  channel  will  be  backed,  aa  ftr 
as  the  funds  Ofi  hand  wiU  allow,  by  a  complete  filling  of  edgings  w 
brush. 

During  the  month  of  April,  1883,  a  survey  of  both  the  upper  and 
lower  channels  was  made.  It  was  found  that  while  the  upper  chaDoel 
was  available  for  vessels  drawing  12  feet  of  water,  sounding  of  only  10 
feet  were  found  at  the  outer  end  of  the  lower  channel,  or  at  the  entrance 
to  the  barbor.  This  channel,  as  already  stated,  has  been  partially  re- 
lieved by  dredging. 

It  is  propos^,  therefore,  while  keeping  the  general  project  in  viev 
for  the  maintenance  of  both  channels,  to  complete  the  lower  channel 
and  give  a  navigable  depth  of  at  least  12  feet.  To  accomplish  this  vill 
require  the  further  extension  of  piers  and  completion  of  dredging  be- 
tween the  piers  at  entrance  to  harbor. 

It  is  estimated  that  $40,000  can  be  profitably  expended  for  this  pur- 
pose during  the  fiscal  year  ending  June  30, 1885,  and  it  is  respectfollj 
recommended  that  this  amount  be  appropriated. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  neueat 
port  of  entry  is  Grand  Haven,  Mich.    The  nearest  light-house  is  Grand  Traverse. 

Original  estimated  cost  of  work,  1868 $198,044  14 

Amended  in  1876 186,000  00 

Whole  amount  appropriated  1868  to  1883,  inclusive 61, 000  00 

Amount  expended 56, 134® 

Money  statement. 

July  1, 1882,  am«>nnt  available $89  H 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  W 

10,08917 
Jnly  1,  1883,  amount  expended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $655  90 

July  1,  1883,  outstanding  liabilities 4.567  87 

5,mo 

July  1,  1883,  amount  available 4,865  40 

Amount  (estimated)  required  for  completion  of  existing  project 125, 000  tt 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1885 .    40, 000  09 
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Ahetraci  oj  hids  received  and  opened   October  28,  1882,  by  Maj,  D,  P.  ITeapt  Corps  of 
EngineerSj  for  improving  harbor  at  Cnarlevoix^  Mich. 


Material. 


ate 


Piles  in  place per  linear  foot. 

Timber  in  place,  B.  M per  M  feet. 


.do. 


Pine  plank,  selected  in  place,  B.  M  . 

Pine  plank,  contractors  option,  in  place,  B. 

M per  Mfeet. 

Screw  and  washer-bolts,  in  place . .  per  pound . 

Drift-bolts  in  place.   do. . . 

Wrought  spike,  in  place do. . . 

Gut  nails,  m  place do. . . 

Stone,  in  place per  cord. 

Brush,  in  place do. . . 

Cedar  bark,  in  place do. . . 

Sdfi^in^s.  in  place do. . . 

Dredging per  cubic  yard. 

Total  of  material  in  place 


I- 

4 


$0  35 


•0  29 


$0  27 


10, 389  20 


n 


Pine,  $0  18 

Hemlock,        18 
Pine,  29  00 

Hemlock,  20  00 
Fine.  20  00 

Hemlock,  18  00 

15  00 

08 

06 

08 

06i 

800 

3  00 

-6  00 

3  00 


*5,288  82 


*  Award  recommended. 


Contract  with  Luther  £.  Allen,  dated  November  24,  1882,  expiring  June  30,  1883 
(extended  to  September  15,  1883). 


Tabulated  statement  of  oomnwrdal  statistics,  Charlevoix  Harbor,  Michigan,  from  July  1, 

1882,  to  June  30,  1883. 


Year  endings 


Yessels  entered 
and  cleared. 


June  30,  1883. 


Bevenue 
collected. 


897        $1,168  47 


I  I  2. 


IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

By  day  labor  and  purchased  material  the  repairs  to  the  inner  end  of 
the  north  pier  were  completed  early  in  the  fall  of  1882.  These  repairs 
resolted  in  extending  the  inner  end  of  the  30  feet,  and  in  renewing  and 
re-enforcing  the  adjacent  pile  revetment  for  a  length  of  25  feet. 

This  was  one  of  the  harbors  selected  by  a  Board  of  Engineer  Officers, 
under  Special  Orders  No.  65  (series  of  1882),  for  testing  the  merit*  of 
the  modified  crib  superstructure  proposed  by  Maj.  D.  P.  Heap,  Corps 
of  Engineers,  United  States  Army,  then  in  charge  of  the  work. 

During  the  month  of  November,  1882,  the  material  for  the  construc- 
tion of  100  linear  feet  of  modified  superstructure  over  the  two  cribs 
sunk  in  extension  to  the  south  pier  in  1882  was  purchased  and  delivered. 
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Owing,  however,  to  contiuuoas  stormy  weather  and  the  exposed  posi- 
tion of  the  work,  but  little  progress  coald  be  made,  and  the  work  wa£ 
closed  for  the  season  on  the  last  day  of  November,  1882,  after  bailding  two 
*  courses  of  snperstructare  and  protecting  the  same  by  a  row  of  fender 
piles,  driven  4  feet  apart  along  the  channel  side  of  crib.  These  piles 
were  topped  and  capped  in  accordance  with  the  recommendation.of  th« 
Board  of  Engineer  Officers. 

Work  on  the  modified  superstructure  was  resumed  by  day  labor  on 
the  17th  day  of  May,  1883,  and  is  now  completed. 

The  new  work  presents  a  very  creditable  appearance,  and  has  effected 
a  saving  of  about  $700  to  the  harbor. 

Proposals  were  invited,  under  date  of  September  18, 1882,  and  resulted 
in  a  contract  with  Messrs.  Dewar  &  Wing,  of  Ludington,  Mich.,  for  pier 
construction,  and  with  the  Oreen  Bay  Dr^ge  and  PUe-Driver  Company, 
of  Green  Bay,  Wis.,  for  dredging  in  the  channel. 

The  latter  contract  was  completed  June  13, 1883,  the  contractors  hav- 
ing removed  10,028  cubic  yards  of  material,  which  resulted  in  a  channel 
IC^  feet  wide  and  not  less  than  13  feet  deep. 

Messrs.  Dewar  &  W^ing  have  built  and  sunk  a  50  by  30  by  18.}  foot 
crib  in  extension  to  the  south  pier,  on  a  pile  foundation.  Further  woik 
under  their  contract  will  be  limited  to  the  construction  of  two  courses 
of  superstructure  upon  the  new  crib,  which  will  prepare  the  crib  for 
the  reception  of  the  modified  superstructure,  if,  after  a  thorough  test,  it 
is  thought  advisable  to  continue  its  construction. 

The  su|>erstructure  to  the  900  feet  of  pile  revetment  is  rapidly  falling 
to  decay,  and  should  be  renewed  with  as  little  delay  as  possible.  The 
pile-work  under  water  is  still  sound  and  intact,  and  if  the  work  is  un- 
dertaken at  once  will  be  available  as  a  foundation  for  the  new  super- 
structure. 

The  estimated  cost  of  this  work  is  $5,000,  and  it  can  be  best  done  by 
hired  labor  and  material  purchased  in  open  market. 

Further  work  at  this  harbor  will,  under  the  approved  project,  consist 
in  pier  extension,  dredging  to  maintain  existing  channel,  and  in  repairs. 
It  is  estimated  that  (50,000  can  be  profitably  expended  for  this  purpose 
during  the  fiscal  year  ending  June  30, 1885,  and  it  is  respectfully  recom- 
mended that  this  amount  be  appropriated. 

This  work  is  lu  the  Miohigftn  collection  district,  Michigan.  The  nearest  port  of 
entry  is  Grand  Haven,  Mich.  The  nearest  light-house  is  at  Point  Betsy  (Point  Anz 
Bees  Scies).    A  light  is  shown  near  head  of  south  pier. 

Original  estimated  cost  of  work,  1866,  amended  in  1875  and  again  in  1879.  $254, 196  00 

Whole  amount  appropriated  from  1866  to  1883,  inclusive 243, 659  85 

Amount  expended 227,483  49 

Money  statement 

July  1,  18«2,  amount  available $1>176  36 

Amount  appropriated  by  act  passed  August  2,  1882 15,000  00 

16,176  36 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1882 $6,644  97 

July  1,  1883,  outstanding  liabilities 4,110  58 

10,756  55 

July  1.  1883,  amount  available 6,420  81 

Amount  (estimated)  required  for  completion  of  existing  project 85, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     50, 000  00 
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AMract  of  bids  received  and  opened  Ooioher  28,  1882,  by  Maj.  D,  P.  Heap,  Corps  of  En-' 
gineerSf  for  improving  harbor  at  Firankfori,  Mieih, 


MateiiaL 


Foundation  piles,  hard  wood,  824  linear  feet,  per 

foot 

Sheet  piles,  white  oak,  2,804  linear  feet. per  foot. . 
Hemlock  timber,  07,684  feet  B.  M. .  .per  M  feet. . 

Pine  timber,  22,886  feet.  B.  M do.... 

"Wliite-oak timber, 872 feet,  B. M do.... 

Pine  plank do — 

Sore  w-bolts,  complete,  1, 186  pounds . .  per  ponnd . . 

Drift-bolts  and  straps,  9,752  pounds do — 

Spikes,  415  pounds do — 

Stone,  180  cords per  cord.. 

CedArbark,  or  brush,  17  cords do — 

Sbinsle  shavings. do — 

I>redging per  cubic  yard.. 


\^ 


*|0  24 


Total 9,852  66     8,167  86 


$0  80 


I"* 


1% 
iki 

Sals 

«4 


M  . 


$0  291 


$2  00 

75 

80  00 

40  00 

75  00 

40  00 

10 

10 

10 

15  00 

10  00 

500 


Hi^ 


$1  50 

50 

80  00 

40  00 

50  00 

80  00 

08 

06 

06 

15  00 

10  00 

5  00 

50 


*  Award  recommended. 
NOTB.— All  bids  for  pier  constmotion  were  rejected  on  account  of  being  excessive. 

Ahetract  of  bids  received  and  opened  November  18, 1882,  by  Maj,  D.  P.  Heap^  Corps  of  En- 
gineers,  for  improving  harbor  at  Frankfort,  Mich. 


ICaterials. 


1.  George 

Talbot,  Buf. 

fido.K.Y. 


2.  Thomas 
Collister,  Pent- 
water,  Mich. 


8.  Dewar  & 

Wing,  Luding- 

ton,  Mich. 


Foundation  piles,  hard  wood,  824 linear  feet,  .per  lin.  foot. . 

Sheet  piles,  white  oak, 2.804  linear  feet do.... 

Hemlock  timber,  67,564  feet,  B.M per  M  feet- 
Pine  timber,  22,886  feet.  B.  M do.... 

White^Mk  timber.  672  ieet.B.M do.... 

Pine  plank do  — 

Screw-bolts,  complete,  1,166  pounds per  pound . . 

Driit-bolts  and  straps,  9,752  pounds do — 

Spike,  415  pounds do — 

Stone,  180  cords per  cord.. 

Ced»r  bark  or  brush,  17  cords do — 

Shingle  shavings do — 

Dreeing per  cubic  yard.. 

Total 


$1  50 

50 

85  00 

40  00 

50  00 

80  00 

08 

06 

06 

15  00 

10  00 

500 

1  50 


$1  90 

40 

80  00 

84  00 

45  00 

84  00 

10 

06 

07 

18  00 

600 

6  00 


$150 

40 

24  00 

85  00 
50  00 

86  00 
It 
05 
06 

12  00 
600 
8  00 


8,505  78 


7,528  85 


*6,787  88 


*  Award  recommended. 


Contract  with  Dewar  d^  Wing,  of  Ladington,  Mich.,  dated  December  6, 1882,  ex- 
piring Jane  30,  1883,  for  pier  constraction. 

Contract  with  Green  Bay  Dredge  and  Pile-Driver  Company,  of  Green  Bay,  Wis., 
dated  November  28,  1882,  expiring  Jane  30,  1883,  for  drediging,  at  24  centa  per  cnbic 
yard  of  material  dredged  ana  removed,  as  measured  in  the  damp  scows. 


Tabulated  statement  of  commercial  staHsties,  Frankfort  Harbor,  Miokigam,  from  July  1, 

1882,  to  Jnne  30,  1883. 


Year  ending— 

and  cleared. 

Bevenue 
collected. 

June 80  188S         -  ..  -■. T»r---T t - 

490 

$488  92 

5456— E  83 ^114 
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hodifigation  of  crib  superstructure  proposed  by  major  d. 
p.  heap,  corps  of  engineers. 

United  States  Engineer  Officb, 

Orand  Rapids^  Mieh.j  June  29,  1882. 

GENERAii :  I  have  the  honor  to  inclose  herewith  tracing  of  <<  modified 
crib  Baperstractore,"  which  I  have  designed  for  the  porpose  of  reducing 
the  cost  of  the  present  system  and  still  be  equally  as  efficacioas. 

The  plan  is  so  simple  that  it  requires  but  little  explanation  beyond 
the  tracings;  there  is  one  point,  however,  to  which  I  wish  to  draw  at- 
tention, namely,  that  when  a  wave  strikes  the  structure  the  impact  of 
the  lower  part  is  received  by  the  crib  proper,  while  the  upper  part,  alter 
an  interval  of  time,  strikes  the  inclined  wall ;  thus  the  force  of  the  blow 
is  divided,  while  the  whole  structure  offers  its  resistance  to  each  part 

The  inclination  of  the  walls  is  also  an  advantage^  as  the  shock  from 
floating  ice  and  driftwood  will  not  be  so  great  as  it  they  were  npri^t 

The  deck  planks  are  made  heavier  than  usual,  also,  to  withstand  the 
shock  from  floating  objects. 

In  places  where  the  cribs  are  ezx>osed  to  the  waves  from  one  direction 
only,  the  heavy  longitudinal  timber  on  the  opposite  side  may  be  re- 
placed by  lighter  ones,  or  perhaps  omitted  altogether. 

I  respectfully  ask  authority  to  apply  this  modification  to  one  crib  at 
Pent  Water  and  to  two  cribs  at  Frankfort,  these  two  harbors  being  the 
ones  which  are,  respectively,  the  least  and  most  ezi>osed  of  any  of  which 
I  have  charge  north  of  Grand  Haven. 

The  saving  on  each  crib  is  in  round  numbers  about  $600.  Should  the 
plan  prove  successful,  and  be  universally  adopted  on  the  lakes,  the  sav- 
ing will  amount  up  into  the  hundreds  of  thousands  of  dollars. 

£ven  should  it  £eu1,  the  cost  of  the  experiment  is  not  great,  and  the 
superstructure  can  be  rebuilt  as  heretofore. 

I  would  like  to  commence  the  work  at  once  by  purchased  material 
and  days'  labor. 

I  inclose  a  tracing  and  estimates  of  the  cost  of  superstructure  as  modi- 
fied and  as  heretofore  built. 

Very  respectfully,  your  obedient  servant, 

D.  P.  HSAP, 
Captain  o/JEngineen, 

Brig.  Gen.  H.  G.  Wbioht, 

Chief  of  Ungineersj  U.  S.  A. 


MatorUL 

QnantttlM. 

CeaL 

Timb6r: 

Pine  timber.  In  the  work  (1,902  Unear  feet).  U  |30  per  M . . 
PinepUnk,  for  decking,  8 V 12  ii^ohes.  at$80perM 

...feet,B.M.. 
do.... 

....poinds.. 
......  ..ao.... 

cords.. 

S2,7M 
8.780 

Iron: 

815  drift-bolte,  82  by  1  inch  sqaare,  at  7  oenU  per  pound  . . . 
623  ship-spikee.  7  by  |  inches,  at  7  cents  per  poond 

28.45* 

'•^ 

Stone: 

In  the  work.  attl2neroord  

8.226 

•2 

r!imt1iiffmiclML  10  ner  cent t...., ,,,»^^^.^, 

1.7087       1 
17611 

Total 

t 

i,i88n 

...-.-1 

Res)>ectfully  submitted. 

Co 

D.   P.   H£A 

pta%no/En§ 

1-,       1 
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APPENDIX   11. 
E9iimated  ooit  of  fnodijled  superstructure  7  feet  high  far  a  orih  50  hy  3O/e0l 


1811 


Material. 

Quantities. 

Cost 

Timber: 

Oak,  in  the  work  (75  linear  feet),  at  $40  per  1,0M  K 

..feet,  B.M.. 

000 

$36  00 

do#.. 

do.... 

pounds.. 

Dts do.... 

pounds.. 

do.... 

do.... 

cords.. 

Pine,  in  the  work  (1,522  linear  feet),  at  $30  per  1.000  M  . . . . 
Decking,  in  the  work  (384  linear  feet),  at  $80  per  1,000  K. . 

18.264 
4,608 

22,872 

686  16 

Iron: 

Boiler-plates,  5  by  24  by  |  inohee,  at  10  cents  per  pound  . . . 
Sorewbolte,  with nnts and  washers, U  by  40 inches,  at  10  oei 

184 

600 

784 

73  40 

Drift-bolts,  32  by  1  inch,  at  0  cents  per  pound 

Drift.bolts,20bylinch,  atecentsperpound 

Drift-bolts,  15  by  1  inch,  at  6  cents  per  pound 

2.240 
000 
800 

3,440 

206  40 

Stone:                                                        . 

In  the  work,  at  $12  per  cord •. 

16 

198  OO 

Contingencies,  lo  per  cent 

1,108  06: 
119  90- 

Total 

1  818  80 

Bespeotfnlly  submitted. 


D.  P.  Heap, 

Captain  of  Engineers^ 


bepobt  op  boabd  op  enoineebs. 

United  States  Engineeb  Oppioe, 

Orand  RapidSy  Mieh.y  July  20, 1882. 

Oenebal  :  The  Board  of  Engineer  Officers  constituted  by  Speciar 
Orders  Ko.  65.  current  series,  fix^m  Headquarters  Corps  of  Engineers, 
to  consider  ana  report  upon  the  proposed  modification  of  the  cribs  for 
the  piers  at  Pentwater  and  Frankfort,  Mioh.,  met  at  Orand  Bapids  July 
20j  with  all  the  members  present,  and  have  the  honor  to  submit  the  fol- 
lowing report : 

The  president  of  the  Board  submitted  the  copy  of  instructions  from 
the  Ghief  of  En^^neers,  United  States  Army,  with  a  tracing  of  the  pro- 
posed modification  of  the  piers  and  letter  of  M%j.  D.  P.  Heap,  explana- 
tory of  the  same. 

M%jor  Heap  appeared  before  the  Board  and  explained  the  yarious 
details  of  the  project. 

After  discussion,  the  Board  expressed  the  opinion  that  the  height  of 
3  feet  of  the  channel  side  of  the  pier  above  the  water  surface  was  too 
small,  there  being  a  likelihood  that  vessels  would  in  severe  gales  be  in 
danger  of  riding  Sie  pier,  and  therefore  some  means  should  be  interposed 
to  avert  such  a  disaster. 

The  Board  considered  that  the  objection  could  be  overcome  by  oak 
piles  placed  4  feet  apart  from  center  to  center,  the  piles  being  4  feet 
fix>m  the  piers  and  capped  with  a  waling  piece  of  oak,  the  top  of  which 
should  be  about  6  feet  above  the  water  surfiu^e.  This  pile  protection, 
in  addition  to  overcoming  the  objection  above  mentioned,  will  also  pro- 
tect the  piers  from  injury  caused  by  collisions.  The  estimated  cost  of 
this  additional  construction  will  not  exceed  $3  per  linear  foot  of  pier,  or 
$150  for  each  crib. 
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With  this  modification  the  Board  would  respectfully  recommend  tbe 
trial  of  the  modified  plan  of  superstructure  proposed  by  Major  Heap  U 
the  harbors  of  Pentwater  and  Frankfort. 

There  are  returned  herewith  the  tracing  of  the  proposed  constmction 
and  M%jor  Heap's  project,  with  comparative  cost  of  both  methods  oi 
construction. 
Bespectfully  suflmitted. 

D.  C.  Houston, 
Major  of  Engineers^  Bvt  CoUmeL 
JARED  A.  Smith, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Ungineers^  U.  S.  A. 


Major  of  Engineers 
W.  H.  H.  Benyaurd, 

Major  of  Engineers, 


I  I  3. 

HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MICHIGAN. 

Operations  for  the  improvement  of  this  harbor  were  suspended  on 
the  30th  day  of  June,  1882.  The  work  was  resumed  on  the  28th  day  of 
August,  under  the  appropriation  of  August  2, 1882. 

For  reasons  stated  in  Annual  Beport  of  1881,  the  work  at  this  harbor 
has  been  carried  on  by  day  labor  and  with  material  purchased  in  open 
market. 

Continual  repairs  during  the  year  have  been  needed  upon  the  piers, 
more  especially  at  the  outer  ends,  where,  owing  to  their  exposed  posi- 
tion, there  has  been  a  constant  settlement  of  the  filing.  These  repairs 
have  consisted  in  overhauling  and  refilling  the  piers  with  edgings, 
brush  and  stone,  and  have  caused  a  constant  drain  on  the  appropria- 
tion. 

On  account  of  the  exposed  position,  and  the  late  date  on  which  the 
fiiuds  became  available,  it  was  found  impossible  to  protect  tbe  outer 
ends  of  the  piers  by  close-piling  or  crib -work,  as  was  intended.  Thej 
were,  therefore,  made  as  secure  as  possible  for  the  winter,  by  sheathing 
both  sides,  building  up  and  strengthening  the  superstructure,  and 
decking  over  after  the  filling  bad  been  replaced  and  weighted  down 
with  stone. 

During  the  month  of  June  the  outer  ends  of  both  piers  were  taken  m 
hand,  and  the  south  pier-head  protected  by  a  row  of  close-piling,  drivai 
along  the  end  and  on  both  sides,  and  flEUStened  with  screw  and  washer 
bolts  to  the  superstructure  of  the  pier. 

A  crib  50  by  24  by  16^  feet  was  built  and  sunk  at  the  outer  end  of 
the  north  pier.  Superstructure  will  be  placed  over  this  crib  as  soon  as 
it  has  settled  to  a  firm  foundation. 

On  the  25th  of  September  the  United  States  dredging  apparatus  was 
sent  to  this  harbor  for  the  purpose  of  preparing  a  trench  for  the  pro- 
posed inner  extension  of  the  north  pier. 

Six  thousand  one  hundred  and  eighty  cubic  yards  of  sand  were 
dredged  from  the  site  of  north  pier,  atad  24,350  cubic  yards  from  two 
cuts  made  along  the  south  side  of  the  north  pier. 

The  dredging  has  resulted  in  a  temporary  channel  9^  feet  deep  and  50 
feet  wide. 

A  channel  of  not  less  than  6^  feet  depth  was  maintained  throughoot 
the  year^  for  the  better  prosecution  of  work  and  to  assist  local  naviga- 
tion, which  is  beginning  to  be  of  considerable  importance. 
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Upon  the  completion  of  inner  extension,  the  north  pier  will  be  1^415 
feet  in  length.  The  length  of  the  south  pier  remains  575  feet,  same  as 
last  report. 

Further  operations  at  this  harbor  will,  under  the  approved  project, 
consist  in  completing  the  inner  extension  of  south  pier,  in  crib-work 
for  the  outer  extension  of  both  piers,  and  in  completing  the  dredging 
between  the  piers. 

The  following  estimate  is  for  work  that  can  t>e  done  to  advantage 
during  the  fiscal  year  ending  June  30, 1885 : 

(1)  ExtendiDg  inner  end  of  Boath  pier  900  feet $20,000 

(2S  Dredging  between  pien 18,000 

(:i)  Outer  extension  of  piem,  600  feet  each 80,000 

(4)  Repair  and  oontingencit^s 22,000 

Total 140.000 

And  it  is  respectfully  recommended  that  this  amount  be  appropriated. 
Sound  economy  clearly  indicates  that  liberal  appropriations  should  be 
made  for  this  work. 

This  work  is  in  the  Michigan  collection  district,  Michigan.  The  nearest  port  of 
entry  is  Grand  Haven,  and  the  nearest  light-house  is  the  Manistee  light. 

Originalestimated  cost  of  work,  1879 $189,860  00 

Whole  amonn t  appropriated  from  1879  to  1883,  inclusive 55, 000  00 

Amount  expended 44,886  17 

The  estimated  amount  reqaired  for  the  entire  and  permanent  completion  of  the  work 
in  accordance  with  the  project  adopted  is  indeterminate. 

Money  Btatement 

July  1,  1882,  amount  available $316  84 

Amount  appropriated  by  act  passed  August  2, 1882 25,000  00 

25,315  84 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $10,846  88 

July  1,  1883,  outstanding  liabilities 4,355  13 

^  ^  : 15,202  01 

July  1,  1883,  amount  available 10,113  83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  140, 000  00 


I  I  4. 

IMPROVEMENT  OF  MANISTEE  HARBOR,  MICHIGAN. 

The  contract  of  Mr.  Duncan  Dewar,  of  Lndington  Mich.,  dated  Jaly 
1, 1881,  was  closed  by  completion  early  in  the  month  of  July,  1882, 
the  remainder  of  the  stone  filling  having  been  put  in  place  and  the  new 
work  docked  over. 

This  contract  has  resulted  in  extending  the  south  United  States  pier 
50  feet  by  the  addition  of  one  crib  50  by  30  by  24^  feet  on  a  stone  foun- 
dation. Also  placing  150  linear  feet  of  superstructure  on  the  three 
cribs  sunk  in  1880  in  extension  to  the  north  pier. 

Under  the  appropriation  of  August  2, 1882,  sealed  proposals  were 
invited  for  the  extension  of  the  south  pier  by  a  50  by  30  foot  crib  to  be 
sunk  on  a  pile  foundation ;  also  for  dredging  the  channel. 

The  Green  Bay  Dredge  and  Pile-Driver  Company,  of  Green  Bay, 
Wis.,  were  the  lowest  bidders  for  dredging  and  are  now  under  contract. 
They  have  the  work  well  in  hand  and  will  probably  complete  it  during 
the  month  of  Julv. 
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Messrs.  Dewar  &  Wing,  of  Ladington,  Mich.,  were  awarded  the  con- 
tract for  pier  extension.  On  acconnt  of  rough  weather  they  have  been 
detained  with  their  work  at  other  harbors.  They  will,  however,  com- 
mence  the 'work  early  in  July  under  an  extension  of  contract,  and  will 
probably  complete  it  early  in  the  month  of  August. 

Further  operations  for  the  improvement  of  this  harbor  will  consist  of 
dredging  and  pier  extension,  with  a  view  of  obtaining  and  secnringa 
depth  of  12  feet,  as  contemplated  in  the  original  project.  It  is  esti 
mated  that  $50,000  can  be  profitably  expended  for  this  purpose  during 
the  fiscal  year  ending  June  30, 1885,  and  it  is  respectfully  recommended 
that  this  amount  be  appropriated. 

This  work  is  in  the  Michigan  collection  district.  The  nearest  port  of  eoti;  u 
Orand  Haven,  Mich.    A  light  is  shown  near  the  head  of  south  pier. 

Original  estimated  cost.  1866,  amended  1875 $234,000  00 

^hole  amount  appropriated  1866  to  1683,  inclnsive 218,000  00 

-Amount  expended 203, 689  « 

The  estimated  amount  required  for  the  entire  and  ^rmanent  completion  of  the 
improvement  in  accordance  with  the  adopted  project  is  indeterminate. 

Money  itaiement. 

July  1, 1882,  amount  available $3,583  4€ 

Amount  appropriated  by  act  passed  August  2, 18H2 15,000  00 

18,58346 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $3,332  32 

July  1,  1H83,  outstanding  Uabilttiee 960  41 

4,««73 

July  1, 1883,  amount  available 14,310  73 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1885.      50, 000  09 


Ahsiraet  of  hid9  received  and  opened  October  28,  1882,  5f  M«^.  D,  P.  Heap,  Corp9  ofBh 
gineers,  for  improving  karbor  at  Manistee,  Mick. 


Materials. 


Piles,  foundation,  in  place  — per  lln.  ft 
PUea,  aheet,  wbite  oak,  in  place. .  .do. . , 
Timber,  white  oak, In  place  ..perM  ft 

Timber,  hemlock,  in  place do 

Timber,  pine,  in  place do 

Pine  plank  in  place do 

Screw  and  waeber  bolts  in  place . .  per  1  b .  | 

Drift-bolts  and  straps  in  place do..J 

Spikes  in  place do...! 

Stone  in  place per  cord 

Cedar  bark  or  brush  in  place do 

Shinffle  shavings  in  place do 

Dredging per  cub.  yd 


Total. 


*  Award  recommended. 
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Contract  with  Dewar  &  Wing,  of  Ludingtoii,  Mich.,  dated  November  20,  1882,  ex- 
piring June  30, 1883  (extended  to  Angust  10, 1883),  for  pier  construction. 

Contract  with  Green  Bay  Dredge  and  Pile-Driver  Company,  of  Green  Bay,  Wis., 
for  dredging,  at  23  cents  per  cnbic  yard,  of  material  dredged  and  removed,  as  measured 
in  the  dump-scows. 


TMir  ending— 

YesMlB  entered 
andoleared. 

Reyenne 
oolleoted. 

8,838 

«2.88eM 

.,... 

Tabulated  statement  of  commercial  statUticay  Manistee  Harbor,  Michigan ,  from  July  1, 

1882,  to  June  30,  1883. 


Jane  30, 1888 


I  I  5. 

IMPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 

By  day  labor  and  purchased  material  the  repairs  to  the  onter  25  feet 
of  the  soath  pier  (damaged  by  collision  May  23, 1882)  were  completed. 
These  repairs  consisted  m  building  and  sinking  an  auxiliary  crib  60  by 
25  by  6  feet,  and  securing  the  same  to  the  submerged  portion  of  the 
damaged  crib,  after  first  having  cut  down  and  removed  all  broken  and 
damaged  timbers  and  iron  from  the  old  work. 

One  hundred  linear  feet  of  superstructure  was  then  placed  over  the 
damaged  crib  sunk  in  1881  and  the  crib  next  inside,  sunk  in  1880. 

Two  intervals  at  outer  end  of  south  pier  were  repaired  and  secured 
by  complete  filling  of  cedar  bark,  weighted  down  with  stone,  and  the 
outer  end  of  pier  protected  by  a  timber  pier-head.  Fifty  cords  of  stone 
have  been  contracted  for  to  complete  filling  at  outer  end  of  soath  pier: 
after  it  is  delivered  the  new  superstructure  will  be  decked  over  ana 
completed. 

A  small  amount  of  dredging  by  the  United  States  dredge,  for  the 
temporary  lelief  of  the  han>or,  was  done  in  the  month  of  September. 
One  cut  was  made  in  the  axis  of  the  channel,  and  4,020  cubic  yards  of 
material  removed,  which  resulted  in  deepening  the  channel  to  13  feet. 

The  dredge  was  employed  fh)m  the  1st  to  the  16th  of  September,  but 
was  frequently  delayed  by  bad  weather. 

Minor  details  of  repairs  to  stop  sand-leaks  through  the  pile  revetment, 
south  side,  were  made. 

Under  the  appropriation  of  August  2, 1882,  sealed  proposals  were  in- 
vited for  the  extension  of  the  south  pier,  by  a  50  by  30  by  18}  foot  crib, 
to  be  placed  on  a  pile  foundation ;  also  for  dredging  in  the  channeL 

Mr.  Tully  H.  Smith,  of  Milwaukee,  Wis.,  was  the  lowest  bidder,  and 
is  now  under  contract  to  dredge  as  much  as  may  be  necessary  to  place 
the  channel  in  good  condition. 

Owing  to  the  unusually  high  water  prevailing  in  Lake  Michigan  this 
season,  Mr.  Smith's  contract  has  been  extended.  He  is,  however,  ex- 
pected to  complete  dredging  in  time  to  accommodate  the  fall  and  winter 
navigation. 

Mr.  Smith  was  also  the  lowest  bidder  for  pier  extension,  but  owing  to 
high  contract  rates  for  timber,  work,  and  stone,  it  was  found  that  the 
funds  on  hand  after  making  necessary  repairs  would  not  be  sufficient 
to  build  and  sink  one  crib.  Mr.  Smith's  contract  for  pier  extension  was 
not  therefore  approved  by  the  Chief  of  Engineers. 
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Farther  ox>eration8  for  the  improvement  of  this  harbor,  ander  the 
approved  project,  will  consist  in  pier  extension  and  in  dredging  in  the 
channel,  as  may  be  found  necessary,  and  it  is  estimated  that  $40,000 
can  be  expended  to  advantage  for  this  purpose  during  the  fiscal  year 
ending  June  30, 1885. 

It  is  respectfiilly  recommended  that  this  amount  be  appropriated. 

This  work  is  located  in  the  Miclugan  ooUection  district,  Michigan.    The  nearest 

Eort  of  entry  is  Grand  Hayen.  Mich.    The  nearest  light-hoose  is  Grand  Aa  Sable.   A 
ght  is  shown  near  the  end  ox  the  south  pier. 

Original  estimated  cost  of  work,  1866,  amended  1879 ^13,787  07 

Whole  amonnt  appropriated  from  1866  to  1883,  indusiTe 226, 185  0» 

Amount  expended 220,101  95 

The  estimated  amonnt  required  for  the  entire  and  permanent  completion  of  the 
work,  in  accordance  with  the  project  adopted,  is  indet^minate. 

Manejf  HaUfnenU 

July  1, 1888,  amount  avaUahle $1,263  84 

Amount  appropriated  by  act  passed  August  2, 1882 12,000  00 

13,263  84 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusiye  of 

outstanding  liabilities  July  1,  1882 $6,301  56 

July  1. 1883,  outstanding  UabUities 879  2:{ 

7,180  7» 

July  1, 1883,  amonnt  available 6,083  05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    40, 000  00 


Ahitraot  of  hid$  received  and  opened  October  28, 1882, 5f  Mitf,  i>.  P.  ffeap,  Carpe  of  Bm§i- 
neere,  for  iti^proving  karhor  at  lMd%n§ton,  Mick. 


Materials. 


Piles,  fonndatioiL  In  pla«« per  linear  foot. 

Piles,  sheet,  in  place do 

WWte  oak  in  place.  B.  M per  M  feet. 

Hemlock  timber  in  place,  B.  M do 

Pine  timber  in  place,  B.H do 

Pine  plank  in  place,  B.M do 

Screw  and  washer  bolts  in  plaoe per  pound. 

Drift-bolts  and  straps  in  place do 

Spikes  in  place do 

Stonein  place peroord. 

Cedar  bark  or  brush  in  place do 

Shingle  shaTings  in  place do 

Dredging per  cubic  yard. 


Total  . 


$0  80 


$0  2»J 


i 

H 


$175 

22 

50  00 

80  00 

36  00 

25  00 

00 

05 

06 

15  00 

9  00 

7  00 

29 


I 


$2  00 

60 

60  00 

28  00 

88  00 

38  00 

08 

06 

08 

15  01 

500 

3  00 


-I 


e 


I 


$1S8 

it 

50  08 

85  08 

MM 

30  00 

10 

« 

08 

15  08 

808 

4M 

70 


80 


29|!  7,376  38  I  7,975  09  i     8,618  44 


Contract  with  Tally  H.  Smith,  dated  November  23,  1882,  expiring  June  30, 1885 
(extended  to  September  1,  1883,  for  dredging). 
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^Dabulated  Btatemeni  of  comfMreial  staiUtiet.  Ludingtan  Harbar.  MkHUgan,  from  July  Xy 

1882,  to  June  30,  1883. 


T©«  ending— 

YesMla  entered 
and  clewed. 

BeTenne  col- 
lected. 

Jvne  M,  IWW ,. - T 

2,188 

11,471  S» 

116. 
IMPROVEMENT  OF  PENTWATEB  HARBOR.  MICHIGAK. 

Operations  for  the  improvement  of  tliis  harbor,  nnder  the  appropri- 
ation of  August  2j  1882,  were  commenced  early  in  the  month  of  October^ 

By  day  labor  and  purchased  material  the  modified  superstructure 
was  placed  over  the  50  by  30  foot  crib  sunk  in  extension  to  the  north 
pier  in  1881.  The  outer  end  of  the  crib  next  inside,  damaged  by  col- 
Usioii  while  occupying  the  position  of  end  crib,  was  out  down  and  re- 

E aired  for  a  length  of  20  feet,  and  the  new  sujierstructure  continued 
ack  to  a  joint  with  the  old  work  on  this  crib. 

The  filling  of  the  pile  revetment  at  the  shore-line  of  south  pier  hav- 
ing settled  badly,  and  an  extensive  leak  of  sand  into  the  channel  result- 
ing, the  work  at  this  point  for  the  length  of  50  feet  was  overhauled 
and  refilled  with  edgings,  cedar  bark,  and  stone. 

Operations  were  suspended  on  the  last  day  of  November.  1882. 

Daring  the  month  of  September,  1882,  proposals  were  invited  for  pier 
constmction  at  the  outer  end  of  north  pier  for  dredging  in  the  channeL 

Mr.  Tully  H.  Smith,  of  Milwaukee,  Wis.,  was  the  lowest  bidder  for 
pier  work,  and  a  contract  was  signed  with  him  for  the  extension  of  the 
north  pier,  by  a  50-foot  crib  to  be  sunk  on  a  pile  foundation.  This  coiv 
tract,  however,  was  not  perfected  and  closed  on  account  of  the  large 
amount  of  funds  needed  for  repairs  and  dredging. 

The  contract  for  dredging  was  awarded  to  Messrs.  Squier  Sfi  White, 
of  Grand  Haven,  Mich.,  and  it  is  expected  that  it  will  be  completed  ana 
closed  early  in  the  month  of  August,  1883. 

Further  operations  for  the  improvement  of  this  harbor  will,  under  the 
approved  project,  consist  in  pier  extension  and  dredging.  It  is  esti- 
mated that  $40,000  can  be  profitably  expended  for  this  purpose  during 
the  fiscal  year  ending  June  30, 1885,  and  it  is  respectfully  recommended 
that  this  amount  be  appropriated. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
light-house  is  at  Little  Point  Sable ;  a  light  is  shown  near  head  of  south  pier,  and 
the  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Orignal  estimated  cost,  1866,  amended,  1873 $192,020  00^ 

Whole  amount  appropriated  firom  1866  to  1883,  inclusive 192, 820  00 

Amount  expended 185,969  63 

The  estimated  amount  for  the  entire  and  permanent  completion  of  the  work  in  ac- 
cordance with  the  project  adopted  is  indeterminate. 

Money  statement. 

July  1,  1882,  amount  available |50  23 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

10,050  2a 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1882 3,199  76 

July  1, 1883,  amount  avaUable , 6,850  47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    40, 000  00 


Digiti 


zed  by  Google 


1818 


REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 


Ahsiract  of  Ud$  received  and  opened  Ooioberft8f  1882,  5y  M«^.  D,  P.  JTm^,  Cerpe  of  Ewfi- 
neere,  for  imprwrimg  karhor  at  PeiUwater,  Mich, 


HaterUU. 


I 


Plies,  fonndfttloii,  in  plftoe,  per 

linear  Ibok 

Pilee,  sheet,   In    plaoe,  per 

llneftrfoot. 

White  oek,  in  plioe,  B.  H., 

per  If  feet 

Bemlook  timber,  in  pleoe,  B. 

If  ...  .  perMfeet.. 
Fine  timber,  In  pboe,  B.  If. 

perMfeet 

"Sorew  And  WMher  bolts,  in 

pUoe perponnd.. 

Drift   bolto  and  strsps.  in 

plnoe perpoond.. 

Spikes,  in  ptsoe . .  per  pound . . 

Stone,  in  plsoe per  oord.. 

■Gedsr  bsrk  or  brash,  in  plnoe, 

percord  

Slungle  shsTingt,   in  plnoe, 

percord 

Dredging per  onbioyatd.. 


Totia. 


|0» 


$0  80 


$o»l 


! 

s 


$100 
1  00 
50  00 

8000 
88  00  I 


10 ; 

I 

06  ' 

18  00  { 

600  ; 

600  ' 


-I 


1 


$176 
St 
50  00 
80  00 
80  00 
06 


06 
16  $0 


000 


700 
88 


i  8,772  88  I  7,876  86 


a 


a5 

I 


$8  80 
50 

50  00 

80  00 

40  00 

08 

06 

06 

15  00 

5  00 

800 


8,156< 


1 

s 

I 


flil 

a 

SOM 

»m 

m 

« 

m 

»«• 

8« 

411 

II 


8,471  7t 


*  Award  reoommended. 


Contract  with  Sqnier  A  White,  of  Grand  Hftven,  Mioh.,  dated  Noyember  ^16, 1882, 
expiring  Jane  30, 1883  (extended  to  September  16, 1883),  for  dredging,  at  S3  oenta  per 
•oubio  yard  of  material  dredged  and  removed,  as  measured  in  the  dump-ecows. 


TaMar  etaiommit  of  commeroial  eiati$Uo$j  Peniwaier  Harbor,  MiMgan,  from  J»ly  1, 18SB; 

to  June  30. 1883. 


Yesr  ending— 


•Jane  30, 1888 . 


Vessels  entered 
andclesred. 


ESTCMW 


$»« 


II  7. 
IMPROVEMENT  OF  WHITE  RIVER  HARBOR,  MICHIGAN. 

Under  the  appropriation  of  $12,000,  provided  by  an  act  of  Gongrew 
passed  Aagnst  2, 1882,  proposals  were  invited,  under  date  of  Septem- 
ber 18,  for  building  and  placing  one  crib  on  pile  foundation  in  exteDsion 
•of  the  south  pier. 

Bids  were  opened  October  28. 

Messrs.  Dewar  &  Wing,  of  Lndington,  Mich.,  were  the  lowest  bidden, 
but  the  closing  of  the  contract  was  deferred,  and  finally  indefinitely 
postponed,  because  it  became  apparent  that  the  amount  of  money  nec- 
essary for  placing  the  superstructure  upon  the  three  outer  cribs  of  the 
south  pier  which  remained  unfinished  would  be  so  great  that  the  price 
bid  for  the  proposed  new  crib  could  not  be  met. 
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On  August  31  proposals  were  invited  for  furnishing  materials  for 
superstructure  over  the  uufinished  cribs,  which  resulted  in  awards  as 
follows: 

For  furnishing  pine  timber:  Thomas  R.  Lyon,  agent,  of  Lndington,  Mioh. 
For  famishing  iron :  Messrs.  Keepers  &,  Eiddell,  of  Milwank^,  Wis. 
For  furnishing  stone :  Michigan  Barge  Company,  of  Grand  Haven,  Mioh. 
For  famishing  cedar  bark:  Messrs.  J.  B.  Smith  &  Co.,  of  Chicago,  lU. 

Am  inspector  was  placed  in  charge  on  the  9th  of  October;  timber 
arrived  on  the  38th,  and  a  small  force  of  men  began  framing. . 

In  the  mean  time,  owing  to  the  heavy  weather  that  prevailed,  the 
exposed  cribs,  and  more  especially  the  middle  one  of  the  three,  were 
damaged  to  so  great  an  extent  that  it  became  necessary  to  change  the 
plau  of  leveling  them  up  to  receive  the  superstructure.  The  weather 
^rew  cold  rapidly,  and  the  prospects  for  accomplishing  anything  in  a 
satisfactory  maimer  were  so  poor  that  the  inspector  was  directed  to  level 
up  the  outer  crib  to  1  foot  above  water,  ballast  the  outer  pockets,  and 
deck  over.    Work  for  the  season  was  suspended  on  November  10. 

In  the  spring  much  trouble  was  experienced  by  vessels  drawing  9  feet 
of  water  in  getting  in  and  out,  and  propellers  engaged  in  the  local  trade 
were  obliged  to  dredge  their  way  with  their  wheels  during  the  early 
part  of  the  season. 

The  middle  crib  received  still  further  damage  during  the  winter  and 
spring,  and  it  was  decided  to  widen  the  work  to  30  feet,  this  being  the 
width  of  the  outer  crib,  by  driving  a  row  of  close  piling  in  a  line  pro- 
longing the  south  wall  of  the  outer  crib,  cut  the  piles  off  at  low-water 
mark,  secure  with  walling  and  binder,  and  build  up  the  south  wall  of 
the  superstructure  upon  the  piles,  the  interval  between  the  piles  and  the 
broken  south  wall  of  the  crib  to  be  filled  with  cedar  bark  well  ballasted 
with  stone. 

Work  was  resumed  May  21,  1883 ;  since  then  the  inner  crib  has  been 
leveled  up.  Piles  have  been  driven  for  the  foundation  of  the  south  wall 
of  the  second  crib,  and  the  outer  crib  has  been  cut  down  to  the  plane 
established  for  the  new  superstructure. 

All  work  is  being  done  by  day  labor,  and  the  piles  driven  were  placed 
by  the  United  States  pile-driver. 

The  condition  of  the  north  pier  and  revetment  is  so  bad  that  the  whole 
structure  is  of  little  practical  value.  The  filling  is  gone  in  much  of  the 
pier,  in  other  portions  badly  shaken  up  and  settled  out  of  place ;  the 
superstructure  and  upper  ends  of  piles  supporting  it  are  much  decayed 
and  should  be  replaced  from  the  water-line.  The  stonehas  been  removed 
from  the  revetment  until  there  is  hardly  any  left.  The  south  revetment 
is  not  much  better  than  the  north  and  should  receive  about  the  same 
treatment  as  is  recommended  for  the  north  pier  and  revetment. 

Until  the  piers  and  revetments  are  made  sand-tight  there  must  be 
trouble  to  vessels  from  the  shoaling  caused  by  sand  which  finds  its  way 
through  the  work,  the  chief  trouble  at  this  harbor  being  the  shoal  water 
between  the  piers  on  both  sides  of  the  shore  line  where  it  makes  the 
piers. 

The  mouey  now  available  will  be  used  in  completing  the  superstruct- 
ure of  the  three  cribs  before  mentioned  and  in  repairs  to  other  portions 
of  the  work.    The  present  depth  of  water  is  9  feet. 

For  the  fiscal  year  ending  June  30,  1885,  it  is  estimated  that  $50,000 
cap  be  expended  to  advantage.  It  is  respectfaily  recommended  that 
this  amount  be  appropriated  to  be  expended  in  renewing  the  revetments 
on  both  sides  of  the  channel  above  the  water  line,  and  the  superstruct- 
ure of  both  piers  also,  where  necessary.  The  balance,  should  any  re- 
main, can  be  profitably  used  in  extending  the  south  pier. 
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The  work  is  in  the  Michigan  collection  district,  Michigan,  and  is  situated  at  the 
White  River  light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  1866,  amended  1873 ^20,445  36 

Whole  amonnt  appropriated  fit>m  1866  to  1883,  inclusive  :e^,  560  ao 

Amount  expended 219,900  84 

The  estimated  amount  required  for  the  entire  and  permanent  completion  of  the  im- 
provement in  accordance  with  the  plan  adopted  is  indeterminate. 

Monejf  itatefnent 

July  1,  1888,  amount  available $105  » 

Amount  appropriated  by  act  passed  August  2, 1882 12,000  00 

12,106SS 
Jnly  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1882 |3,906  87 

July  1, 1883,  outstanding  liabilities 549  52 

^— ^^— — ^—       4,456  3& 

Jnlyl,  1883,  amount  available .* 7,649  16^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1885 .     50, 000  00 


Tabulatsd  sUUement  of  oommerMl  staiiiUea,  White  Biver  Harbin 

1882,  to  Jnim  30,  1883. 

,2aM9am,firomJnki\ 

Year  ending- 

Veesela  entered 
•adoleued. 

Jane  80, 1888 

toio 

$1,41«18 

118. 
IMPROVEMENT  OF  MUSKEQON  HARfiOB.  MICHIGAN. 

On  the  14th  of  July,  1882,  Mr.  J.  W,  Dennis,  contractor,  completed 
hiB  contract,  which  provided  for  the  building  and  sinking,  upon  a  stone 
foundation  in  a  prepared  trench,  three  cribs,  in  detached  sections,  north 
of  the  north  pier,  the  object  being  to  widen  the  entrance  of  the  harbor 
to  300  feet  The  cribs  were  raised  to  a  height  of  2^  feet  above  water 
level  and  decked  over. 

All  work  was  suspended  July  31,  through  lack  of  funds. 

Under  the  appropriation  made  by  an  act  of  Congress  passed  August 
2, 1882,  work  was  resumed,  the  project  being : 

1.  To  repair  a  break  in  the  end  of  the  south  pier,  caused  by  a  collid- 
ing vessel. 

2.  To  replace  the  superstructure  of  a  32-foot  square  crib  300  feet  east 
from  the  outer  end  of  south  pier. 

3.  To  replace  the  superstructure  of  220  linear  feet  of  pile-pier,  20  feet 
wide,  next  east  from  the  last  named;  and, 

4.  To  refill  60  linear  feet  of  pile  revetment,  14  feet  wide,  next  east 
Proposals  for  furnishing  materials  were  invited  August  31,  resulting 

in  the  following  awards : 

1.  Furnishing  pine  timber,  to  Messrs.  McGraft  &,  Montgomery,  of  Muskegon,  Mich. 

2.  Furnishing  cedar  bark,  to  Messrs.  J.  B.  Smith  &  Co.,  of  Chicago,  111.  | 

3.  Furnishing  stone,  to  Michigan  Barge  Company,  of  Grand  H4ven,  Mich.  | 

4.  Furnishing  iron,  to  Messrs.  Keepers  &  Riddell,  of  Milwaukee,  Wis,  | 

The  repairs  were  pushed  so  far  as  to  cover  the  work  at  the  end  of  the 
pier,  and  116  feet  of  the  20-foot  pile  pier  nearest  shore  was  nearly  re-       ^i 
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«uper8tructured,  when,  on  the  6th  of  December,  it  became  necessary 
to  saspend  operations  outside. 

October  28,  bids  for  building  and  placing  three  or  fonr  cribs,  50  by  30 
by  18^  feet,  with  superstmctare  2  feet  high,  on  pile  foundation,  in  ex- 
tension of  the  detached  north  pier,  were  opened,  and  the  contract 
awarded  to  Messrs.  Gillen  &  Kirby,  of  Grand  Haven,  Mich.,  who  were 
notified  that  but  three  cribs  could  be  paid  for  from  the  ftinds  available. 
The  terms  of  this  contract  provided  that  the  work  should  be  completed 
on  or  before  June  30, 1883. 

January  10,  1883,  the  contractors  gave  notice  that  they  were  ready  to 
commence  work,  and  the  inspector  was  placed  on  duty.  Timber  did 
not  arrive,  owing  to  heavy  snows  in  the  woods,  and  the  commencement 
of  the  work  was  delayed  until  February  17. 

The  three  cribs  were  finished,  to  include  the  sixteenth  course,  May  5, 
when  it  was  found  necessary  to  provide  for  a  larger  balance  of  ftinds 
than  would  remain  after  paying  for  the  three  cribs  completed  and  sunk, 
in  order  to  meet  the  expense  of  the  repair  work,  which  the  heavy 
weather  of  the  fall  and  spring  months  had  increased  by  further  damag- 
ing the  old  work. 

A  modification  of  the  contract  was  accordingly  agreed  upon  and  duly 
filed,  whereby  Messrs.  Oilleu  &  Kirby  delivered  one  crib,  built  to  in- 
clude the  sixteenth  course,  receiving  therefor  contract  prices  for  the 
timber  and  iron  used  in  its  construction,  also  the  piles,  twenty-seven 
in  number,  for  its  foundation,  at  17  cents  per  linear  foot. 

The  two  cribs  are  completed  ready  for  sinking.  The  dredging  and 
piling  are  also  done,  and  the  contractors  would  have  had  the  cribs  in 
position  two  weeks  ago  had  the  weather  permitted. 

The  inspector  has  been  fiilly  occupied  with  the  crib-building  up  to  date, 
but  day  labor  work  will  be  taken  up  immediately,  and  the  repairs  upon 
the  south  pier  pushed  to  completion,  or  as  nearly  so  as  the  funds  avtula- 
ble  will  allow. 

Considering  the  two  new  cribs  as  in  place,  the  north  pier  is  only  25 
feet  shorter  than  the  south. 

It  is  recommended,  in  view  of  the  fact  that  the  southwest  seas  scour 
along  the  channel  face  of  the  detached  section  of  the  north  pier  so  as 
to  leave  from  30  to  40  feet  of  water,  that  the  funds  available  under  the 
next  appropriation  be  applied  to  the  extension  of  the  souUi  pier.  A 
further  reason  for  such  application  of  funds  is  that  vessels  need  a  lee 
in  making  this  harbor  in  heavy  southwest  weather,  in  order  that  they 
may  come  upon  their  course  without  colliding  with  the  piers. 

It  is  further  recommended  that  the  south  pier  be  kept  300  feet  the 
longer  as  the  piers  are  advanced  lakeward. 

For  the  continuation  of  the  approved  project,  superstmcturing  the 
detached  north  pier,  and  for  repairs,  it  is  estimated  that  $100,000  can 
be  expended  to  advantage  during  the  fiscal  year  ending  June  30, 1885, 
and  it  is  respectfully  recommended  that  this  amount  be  appropriated 
to  be  expended  as  already  indicated.  The  depth  of  water  at  present 
is  14  feet. 

This  work  is  located  in  the  Michigan  collection  district*  Michigan.  It  is  sitoated  at 
the  MaskegOD  Ught.    The  nearest  port  of  entry  is  Qrand  Haven,  Mich. 

The  original  estimated  cost  of  work  1866,  amended  1879 $168,901  75 

Whole  amount  appropriated  from  1866  to  1883,  inolnsive 901, 500  00 

Amonnt  expended 193,015  82 

The  estimated  amonnt  required  for  the  entire  and  permanent  completion  of  the  im- 
provement in  accordance  with  the  project  adopted  is  indeterminate. 
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Money  Btatement. 

July  1,  1882,  amount  availabl© $6,^91  i:? 

Amount  appropriated  by  act  passed  August  2,  1882 25,000  00 

31,891  IZ 
July  1,  1883,  amount  expended  during  fiscal  year,  ezclnslTe  of 

outstanding  liabilities  July  1,  1882 $1.3,157  27 

July  1,  1883,  outstanding  liabilities 10.249  68 

23,406  96 

Julyl,  1883,  amount  available 8,484  1j? 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .  100, 000  00 


AhBlract  of  hid9  reoeived  and  opened  October  28,  1882,  5y  Mt^.  D.  P.  Heap,  Corps  of  En- 
gineere,  for  improfoing  harbor  at  Muekegon,  MidL 


Hsteriala. 


Piles,  foondatton,  ia  plsoe. . 
PilM,  aheet,  white  oak,  in  i 


per  llnesr  foot., 
do. 


, , jplsoe 

Timber,  hemloek,  in  pUce,  Bw  If per  K.  feet 

Timber,  pine,  in  place.  B.  IC do.. 

Timber,  white  oak.  in  place,  B.  M do.. 

Screw  and  washer  bolto,  in  place perponad 

Drift  belts  and  straps,  in  place do.. 

Spike,  in  place do  . 

Stone,  in  place per  cord 

Cedar  bark.  In  place do.. 

Dredging per  cable  yard 


3 
I 

$126 

80 

20  00 

80  00 

46  00 

06 

05 

06 

12  00 

600 


8 

0 

^M 

^^ 

|S 

'1 

u 

gH 

s 

o 

& 

M 

« 

10  00 

$2  00 

26 

50 

26  00 

80  00 

80  00 

40  00 

40  00 

50  00 

10 

08 

04* 

05 

05 

08 

13  00 

15  00 

SOO 

10  00 

0 

0 


$l» 
40 

JON 
35  0» 

50  00 

OB 
00 
li 

14  00 


40  i 


•I 


Total. 


0,606  85     6.844  86  '  8.246  64  !    7,91508 


*  Award  recommended. 


Contract  with  Gillen  dr  Kirby,  dated  NoYember  24,  1882,  expiring  June  30, 1883 
(extended  to  July  31, 1883),  for  pier-construction  and  dredging. 


Tabulated  siatemetit  of  eommeroial  staiistioB,  Mmekegon  ffarboTf  MiekiffOMf  from  Jmfy  1, 1882, 

to  June  30, 1883. 


Year  ending- 


Jane  80, 1888. 


Teseels  entered      Bevone 
and  cleared.      I  ooOeeted. 


6,900        $4.»SS 


II  9. 

IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAN. 

Mr.  J.  W.  Dennis,  of  Buffalo,  N.  Y.,  finished  the  woric  nnder  his  con- 
tract on  the  dOth  of  September,  1882.  Six  cribs  were  placed  in  exten- 
sion of  the  south  pier  under  this  contract. 

The  alignment  and  general  appearance  of  this  piece  of  work  is  excel- 
lent, and  its  effect  upon  the  water  outside  has  been  very  marked  in  the 
increase  and  uniformity  of  depth  over  what  had  been,  until  1882,  very 
questionable  ground. 

It  was  found  that  the  scour  under  the  channel-face  of  the  work  was 
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80  great  as  tx)  endanger  it  A  riprap  was  placed  along  this  (channel) 
&ce,  which  has  done  its  work  satisfactorily. 

The  driving  of  sheet-piling  on  the  lake  or  south  side  was  accom- 
plished with  great  difficolty,  owing  to  the  length  of  the  timber  exx)osed 
to  the  shock  of  the  hammer  and  the  frequent  encountering  of  obstacles 
below  the  surface  of  the  sand  at  the  bottom  of  the  lake. 

There  has  been  no  perceptible  scour  under  the  lake  or  south  side  of 
the  work. 

Under  the  appropriation  by  act  of  Congress  passed  August  2,  1882^ 
proposals  were  invited  for  building  and  placing  upon  pile  foundation 
two  or  three  cribs,  60  by  30  by  18^  feet,  with  superstructure  two  courses 
high,  in  extension  of  the  south  pier,  which  resulted  in  the  award  of  a 
contract  to  Messrs.  Gillen  &  Kirby,  of  Grand  Haven,  Mich.,  the  number 
of  cribs  to  be  placed  being  limited  to  two,  by  reason  of  the  necessity  for 
extensive  repairs  in  the  shape  of  replacing  the  superstructure  over  700 
linear  feet  of  crib- work  and  pile-pier,  and  the  substitution  of  new  super- 
structure throughout  nearly  one  entire  side  of  the  whole  length  of  the 
work  specified. 

Work  under  this  contract  was  begun  February  17, 1883,  and  would 
have  been  completed  in  the  early  part  of  June  but  for  the  rough  weather* 

The  cribs  are  sunk  in  perfect  line  and  level,  and  Uie  superstructure 
nearly  completed  over  both.  These  cribs  are  riprapped  on  both  sides 
to  the  extent  of  only  10  cords  of  fair-sized  stone  to  each  side  of  each 
crib ;  this  in  place  of  sheet-piling  used  last  year  on  the  lake  side  of  the 
work. 

The  water  in  Grand  River  has  been  unusually  high  and  the  current 
very  swift  for  the  past  month,  yet  there  appears  to  have  been  no  scour 
along  the  channel-face  of  the  new  work  worth  mentioning. 

The  Light-House  Department  has  moved  the  pier-light  and  fog-signals 
out  upon  the  new  work  of  last  year,  so  that  the  pier-light  stands  within 
125  feet  of  the  present  pierhead. 

By  day  labor  work  has  been  carried  on  as  rapidly  as  the  boisterous 
weather  would  permit. 

The  superstructure  of  300  linear  feet  of  pile-pier,  at  and  near  the 
shoreline,  south  side,  has  been  torn  away;  a  part  of  the  pile  substruot- 
vre  renewed,  new  oak  waling  and  binder  have  been  placed  at  the  water- 
line  and  the  first  course  of  ties  and  side  walls  are  in  place  nearly  the 
entire  length  of  the  work. 

Extensive  repairs  in  the  way  of  overhauling  and  refilling  have  been 
put  upon  the  south  revetment  next  acyoining  the  pile-pier  above  men- 
tioned and  extending  over  1,190  linear  feet  of  work. 

The  north  revetment  has  been  thoroughly  overhauled  and  refilled  for 
a  distance  of  75  linear  feet  at  and  near  the  shore  line ;  also  at  other 
places  which  require  attention,  which  places  collectively  represent  280 
linear  feet  of  work. 

Aprons  of  oak  timber,  edge-bolted,  sixteen  in  number,  have  been 
fastened  in  intervals  between  piles  and  cuts  where  the  filling  was  ex- 
posed to  the  seas. 

Some  repairs  have  been  put  ui)on  the  sand-fences  upon  dunes  opix)- 
site  the  city,  and  1,960  linear  feet  of  catch- sand  fences  have  been  built 
just  above  town,  and  other  sections  opposite,  making  the  entire  length 
of  fence  built  2,580  feet. 

The  system  of  sand-fences  in  use  here  now  for  over  two  years  is  very 
satisfactory  in  its  workings,  and  demonstrates  that  these  drifting  sands 
can  be  controlled. 

The  shoalest  sounding  outside,  as  shown  by  soundings  taken  late  in 
the  fall  of  1882,  was  14  feet.    This  was  on  a  line  prolonging  the  south 
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pier  and  at  a  point  about  350  feet  out  from  the  pier-head.  Kortli  of  this 
line  the  water  ranged  from  16  to  19  feet  in  depth,  with  a  width  of  waj 
nearly  equal  to  the  distance  between  the  piers,  viz,  400  feet,  the  water 
deepening  to  the  northward. 

There  was  no  trouble  or  disaster  of  any  kind  at  this  harbor  doling 
the  fall  or  season  of  1882  resulting  from  shoal  water. 

The  conditions  at  this  time  are  considerably  changed  from  those  of 
last  fall. 

The  water  is  now  best  outside,  opposite  mid-channel,  and  shoals  to 
the  northward,  there  being  quite  a  uniform  depth  of  18  feet  on  the  mid- 
channel  course  straight  out. 

.  Continuous  storms  from  southwest  or  northwest  are  liable  to  affect  tlie 
sands  upon  the  bar  during  times  of  slack  water  in  the  river  until  Uie 
piers  shall  have  been  so  extended  as  to  cut  through  the  bar,  which  ex- 
tension is  contemplated  under  the  approved  project. 

The  work  upon  renewal  of  old  superstructure  will  be  continued,  and 
probably  completed  with  the  funds  now  on  hand,  and  it  is  recommended 
that  the  next  money  appropriated  be  applied  to  the  extension  of  the 
south  pier.  This  for  the  reason  that  observation  during  the  past  six 
years  shows  that  when  the  south  pier  is  so  much  longer  tikian  the  nortti 
pier  as  to  cover  the  latter  during  southwest  storms  there  is  a  channel 
available  for  deep-draught  vessels  straight  out  in  a  line  just  north  of 
the  line  of  the  south  pier,  while  shoaler  water  is  found  to  the  northward. 

It  was  thought  at  one  time  that  by  extending  the  north  pier  well  be- 
yond the  south  the  discharge  of  Grand  Biver  would  act  with  the  littoral 
current  of  Lake  Michigan  and  hold  its  force  well  out  in  the  lake.  Prac- 
tice, however,  demonstrated  that  this  was  a  mistake,  for  the  conflict 
between  the  river  current  and  the  littoral  current  of  Lake  Michigan, 
which  is  always  very  strong  to  the  north  under  heavy  southwest  weatter, 
caused  the  sand  and  other  material  brought  down  by  the  river  waten 
to  settle  just  outside  the  mouth  of  the  harbor,  forming  a  dangerous  bar. 

For  continuing  pier-extension  under  the  approved  project  $150,000 
can  be  expended  to  advantage  during  the  fiscal  year  ending  June  dO, 
1885,  and  it  is  respectfully  recommended  that  this  amount  be  appro- 
priated. 

This  harbor  is  an  important^one,  being  the  transfer  point  of  a  touik 
line  of  railroad,  with  Milwaukee  connections,  open  all  the  year  round. 
It  is  sought  as  a  harbor  of  refuge  by  all  classes  of  vessels  plying  the 
great  lakes,  and  requires  rapid  extension  of  its  piers  to  make  it  a  secure 
and  safe  harbor  at  all  seasons. 

This  work  is  located  iu  the  collection  district  of  Michigan.  It  is  sitoated  at  the 
Grand  Hayen  lij^hts.    Grand  Haven  is  a  i>ort  of  entry. 


Original  estimated  cost  of  work  in  18fl6 1358.770  47 

Whole  amount  appropriated  fiom  1866  to  1883,  indosiye 441,866  15 

Amount  expended 426,967  40 

Manejf  $tatemmt. 

July  1, 1882,  amount  ayailable $41,77918 

Amount  appropriated  by  act  passed  August  2, 1882 40,000  00 

81,779  W 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

ontstonding  liabiUties  July  1, 1882 162,455  89 

July  1,  1883,  outstanding  liabilities 4,445  14 

66,90043 

July  1, 1883,  amount  available 14,878^ 

Amount  (estimated)  required  for  completion  of  existing  projjeot 960, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  150, 000  00 
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^^eroci  0/  bids  raoMved  and  opeMd  Oetobw  S8, 1682,  hy  Mm.  D.  P.  Heap,  Carp*  of  Sngi^ 
neerBffor  improving  harbor  at  Grand  Haven,  Mich, 


Ttf^f^Tl^lf 


I. 
I 


M 

I- 

a 


i 


1^ 


PU6B,  foimcbktion,  in  dIam  .  .per  Uil  ft. . 
Piles,  sheet,  white  oak,  in  plftoe.  .do. . . 
^Wliite  oak  timber,  in  plaoe,  B.  M. .  .per 

Mfeet 

Semlock  timber,  in  place,  B.  M .  pr .  M  ft . , 
Pine  timber,  In  place,  B.  M  . .  .pr.  M  ft., 
Screw  and  washer  bolts,  in  place  .pr.  lb . 
Srift-bolta  and  straps,  in  place . .do. . . 

Spikes,  in  place do... 

Stone,  in  place per  cord. 

Oedar  bark,  in  place do... 

I>redging per  cubic  yard. 

Total 


$1  25 
80 

iSOO 

25  00 

80  00 

05 

05 

05 

11  60 

600 

00 


$0  90 


28  00 

24  00 

20  00 

10 

04 

05 

13  00 

800 

40 


noo 

20 

40  00 

25  00 

80  00 

08 

08 

08 

12  00 

500 

00 


$140 


40  00 

24  50 

82  00 

06 

04 

05 

12  00 

500 

75 


$2  00 
60 

60  00 

80  00 

40  00 

08 

05 

08 

15  00 

10  00 


$1  60 
40 

60  00 

28  00 

85  00 

08 

06 

06 

14  00 

6  00 

90 


6, 409  27  I  6, 246  80 


6,507  00  I  6,266  72 


8^245  64 


7,715  26 


*  Award  recommended. 

Contract  with  Gillen  A  Kirby,  dated  November  24,  1882,  expiring  June  30, 1863 
(extended  to  July  31, 1883),  for  pier  constniction  and  dredging. 


Tabulated  Btatemmt  of  oommeroial  statistioe  Grand  Haven  Harbor,  M%ohigan,from  July  1, 

1682,  to  June  30, 1883. 


Year  endings 

Vessels  entered 
and  cleared. 

Bevenne 
coUected. 

J'iine80.1883 

2,762 

$4.194  18 

I  I  10. 

IMPROVEMENT  OF  GRAND  RIVER,  BELOW  GRAND  RAPIDS,  MICHIGAN. 

Under  contract  with  Messrs.  Squier  &  White,  of  Grand  Haven,  Mich., 
dredging  was  began  November  16, 1882,  where  work  terminated  1881, 
viz,  at  a  point  1,950  feet  above  the  Lake  Shore  and  Michigan  Southern 
Bailroad  Bridge,  upon  what  is  known  as  ^^  Flat  Bock,"  and  a  single  cut 
about  20  feet  wide  at  the  bottom  and  955  feet  long  had  been  made  up 
to  December  8,  when  the  intensely  cold  weather  put  a  stop  to  further 
operations. 

The  material  removed  consisted  of  sand,  heavy  gravel,  and  bowlders 
of  various  sizes,  the  last  named  yielding  about  25  per  cent,  of  the  mass 
of  material  handled. 

The  total  amount  removed  up  to  December  8  was  2,232.14  cubic  yards. 

Work  was  resumed  April  17,  continuing  the  cut  from  the  point  where 
work  ceased  in  the  falL  This  cut  was  completed  and  a  second  cut  ad- 
Joining  it  on  the  south  was  also  completed,  its  length  being  1,213  feet 

The  dredge  was  then  removed  to  attend  to  some  other  work  and  for 
repairs,  and  upon  its  return  work  was  resumed  at  a  point  1,870  tet 
5455— B  83 116 
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below  Bobar  Island,  continuing  the  cnt  of  1881  490  feet,  when  the  water 
in  the  river  became  so  high  as  to  render  further  work  for  the  time  im- 
possible. 

The  total  amount  of  dredging  classed  as  bowlders  for  the  year  wa» 
6,171.89  cubic  yards. 

The  total  amount  of  dredging  classed  as  clay  for  the  year  was  1,03-5 
cubic  yards. 

The  work  will  be  continued  until  the  funds  available  are  exhausted, 
and  it  is  thought  that  further  appropriations  for  temporary  reli^  will 
not  be  necessary  for  some  time  at  least. 

No  appropriation  is  asked,  therefore,  for  the  fiscal  year  ending  Jnoe 
30, 1885. 

Original  estimated  ooet  of  dredging,  1881 $25,000  » 

Whole  amount  appropriated,  1861  to  1883 25,000  00 

Amount  expended 14,534  73 

Money  statement 

July  1, 1882,  amount  available 12,363  30 

Amount  appropriated  by  act  passed  August  2, 1682 15,000  0(^ 

17,963  3» 
July  1, 1883,  amount  expended  during  fiscal  year,  exduslTe  of 

outstanding  Uabilities  July  1, 1882 |5,881  54 

July  1, 1883,  outstanding  liabilities 1,016  54 

X  6.89808 

July  1, 1883,  amount  available 10,4^  9 


Abiiract  of  hid$  received  and  opened  October  28,  1882,  by  Maj,  J),  P.  Beap,  Corpe  of  £t- 
gineerif  for  dredging  Grand  i^trer,  below  Grand  JRapida,  Mich, 


No. 


Bidders*  names  and  residences. 


Dredging  and 


OraveL       Bowlders.        Claj. 


Sqaier  A  White,  Grand  Haven,  Hiob 

Carkin,  Stickney  &.  Cram ,  East  Saginaw,  ICich 

Qreen's  Dredging  Company,  O.  B.  Qreen,  president,  Ghl- 


Per  Ml. 


oago,  DL 


Castle  Sutherland,  East  Saginaw,  Mich. 


Ml.  yd. 

$0  40 
90 


Per  ML  yd. 

$0  80 

1  ae 

1291, 
125 


Pwes-fi 

» 
m 


*Award  recommended. 


Contract  with  Squier  &,  White,  of  Grand  Haven,  Mich.,  dated  November  13)  IS^ 
expiring  August  31,  1883.    All  measurements  to  be  made  on  lighters. 


I  I  II. 


IMPROVEMENT  OF  BLACK  LAKE  HARBOR,  MICHIGAN. 

'So  work  was  done  upon  this  harbor  in  the  fall  of  1882. 

November  18, 1882,  proposals  for  bnilding  one  crib  50  by  30  by  18} 
feet  npon  pile  foundation  in  extension  of  the  south  pier  were  opened^ 
the  contract  being  awarded  to  Messrs.  Dewar  &  Wing,  of  Ludington, 
Mich. 

Before  work  was  begun  it  became  necessary  to  make  repairs  to  the 
north  pier. 
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The  heavy  northwest  storms  during  April  and  May  carried  away  50 
feet  of  the  superstructure  of  this  work,  which  is  very  much  decayed,  to 
from  2  feet  to  4  feet  below  water. 

The  whole  superstructure  of  the  north  pier  from  this  break,  shoie- 
ward  a  distance  of  over  400  feet,  was  discovered,  upon  examination,  to 
be  so  far  decayed  as  to  render  its  replacement  immediately  necessary. 

A  modification  of  the  terms  of  the  contract  with  Messrs.  Dewar  & 
Wing  was  made  in  order  that  the  funds  intended  for  the  crib  proposed 
might  be  made  available  for  repairing  this  north  pier. 

By  the  terms  of  the  modification  Messrs.  Dewar  &  Wing  are  to  be 
relieved  from  building  and  sinking  the  crib,  but  are  to  furnish  as  follows : 

Twenty-seven  hard- wood  (oak  or  rock-elm)  pilee,  each  35  feet  long,  at  20  cents  per 
running  foot. 
.   Tweutv -eight  sheet  piles  (white  oak),  32  feet  long,  at  $50  per  thousand  feet,  B.  M. 

Fifty  thousand  feet,  B.  M.,  hemlock  timber,  12  by  12  inches  cross-section,  at  $20  per 
thousand  feet,  B.  M. 

Six  hundred  and  seventy-two  feet  oak  timber,  at  $50  per  thousand  feet,  B.  M. 

One  hundred  and  eighty  cords  of  stone,  at  $13  per  cord. 

During  last  fall  the  tools  were  removed  to  the  division  store-house  at 
Grand  Haven,  the  United  States  buildings  being  placed  in  charge  of 
*  the  light-keeper  at  the  harbor. 

An  inspector  was  stationed  at  this  harbor  on  the  28th  of  June,  and 
work  upon  resuperstructuring  of  the  north  pier  will  be  begun  at  once 
and  continued  so  far  as  the  funds  available  will  carry  them. 

Soundings  lately  taken  show  an  average  of  over  9  feet  in  mid-chaDuel 
at  the  present  stage  of  water.  This  would  give  the  shoalest  sounding 
at  7.7  feet  below  the  level  of  mean  low  water. 

The  trade  is  almost  entirely  local,  and  is  carried  on  by  vessels  of  light 
draught. 

It  is  deemed  proper  to  recommend  that  only  such  money  be  expended 
during  the  fiscal  year  ending  June  30, 1885,  as  may  be  required  for 
repairs  to  existing  works,  such  repairs  embracing  the  resuperstructuring 
of  350  feet  of  the  south  pier,  the  rebuilding  of  the  superstructure  of  the 
two  outer  cribs  of  the  south  pier,  which  have  settled  badly  out  of  line 
and  torn  apart,  and  leveling  up  the  north  pier  head  with  the  necessary 
ballast  and  decking. 

The  sum  of  $20,000  will  be  required  for  all  this  work,  allowing  for  a 
small  amount  of  dredging  which  may  be  necessary,  and  it  is  respect- 
fully recommended  that  this  amount  be  appropriated. 

The  work  is  located  in  the  Michiantn  collection  districti  Michigan,  at  the  Holland 
light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  eftimated  cost  of  work,  1866 $106,238  04 

Whole  amoant  appropriated  from  1866  to  1883,  inclusive 239, 615  31 

Amount  expended 230,706  36 

The  amount  estimated  to  be  required  for  the  entire  and  permanent  completion  of 
the  improvement  in  accordance  with  the  plan  adopted  is  indeterminate. 

Money  statement. 

July  1,1882,  amount  available $136  75 

Amount  appropriated  by  act  passed  August  2, 1882 10,000  00 

10, 136  75 
July  1, 1883,  amouDt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1882 1,227  80 

July  1, 1883, amount  available 8,906  95 

Amount  that  can  be  profitab^  expended  in  fiscal  year  ending  June  30, 1885.    20, 000  00 
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Abitract  afhidi  received  and  opened  N(fvemler  18,  1882,  hy  Maj.  D.  P.  Heap,  C^rpe^f 
Engineered  for  improving  Aor&or  at  Black  Lake^  Mich, 


On 


PilM,  foondaiioii,  Ia  plaoe per  Ubmut  foot. 

Pile*,  fthMt,  inplAoe do 

Whito-oak  timber  In  plikoe.B.M perMftet.. 

Hemlock  timber  In  PUMMLB.M do 

Pine  timber  in  pUce,B.lC do 

Screw  and  WM&er  bolts  In  plAoe per  pound. 

Drift-bolU  and  ttnpe  in  piMe do 

Bpikee  in  plnoe do 

Stone  in  pUoe per  cord. 

Odarbarkorbmaliinplnoe do 

Dredging per  onbic  yard. 


•2  00 


eo 

35 
40 


10 
08 


15 
15 

2 


$19 

m 
mm 

9sm 

m 

m 

m 

is« 

«• 

9 


Total. 


9.588 


10     •?. 


JBBal 


*  Award  recommended. 

Contract  with  Dewar  &.  Wing,  dated  December  6,  1882,  expiring  June  30,  IfiSS 
(extended  to  Anguat  10, 1883),  for  pier  conBtruction,  and  dredging  as  measured  in  ^ 
cat. 


Tabulated  etatemmU  of  oommenAal  statietics  Black  Lake  Harhor,  lik^iaan,  from  Jmbf  L 

1882,  to  ./^ime  30,  1883. 


Year  ending- 

aadctearad. 

Bevenat 
ooUeeted. 

Jane  30,  1888 
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IMPBOYEBfENT  OF  SAUGATUCE  HABBOB,  MICHIGAN. 

Kg  work  was  done  at  this  harbor  dorlDg  the  latter  part  of  the  season 
of  1882. 

Twenty-four  cords  of  stone  were  provided  against  a  possible  break 
in  the  filling  of  the  sonth  pier  near  the  shore  line.  This  break  oc- 
curred early  in  March,  1883,  and  was  repaired  in  Jone,  some  minor 
overhauling  and  refilling  being  done  at  the  same  time. 

Stone  used cords..    34 

Cedar  bark do...    31 

The  condition  of  this  harbor  is  very  bad.  An  examination  reoentlj 
made  shows  a  bar  just  outside  the  piers  upon  which  but  a  trifle  over  8 
feet  of  water  is  found.  A  middle  ground  has  formed  along  mid-chan- 
nel which  extends  nearly  to  the  lower  end  of  the  nortti  revetment  at 
the  bend  in  the  river,  from  200  feet  inside  the  mouth,  upon  whidli  Oe 
water  ranges  from  7  feet  to  9.5  feet  in  depth. 

This  is  a  deposit  brought  down  from  the  immense  sand  dunes  and 
the  area  north  and  west  of  the  river,  at  and  just  above  the  bend. 

The  filling  throughout  the  south  revetment  and  pUe  pier  needs  over- 
hauling and  replacing.    This  wiU  probably  be  done  with  funds  now  on 
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hand,  though  little  practical  benefit  will  result,  unless  some  money  is 
expended  in  preventing  the  drift  of  the  sands  upon  the  area  at  and 
above  the  bend,  where  they  are  rapidly  filling  in  and  encroaching  upon 
the  river,  only  to  be  cut  away  by  the  strong  current  and  distributed 
along  the  ^^  middle  ground"  and  on  the  bar  outside. 

The  entrance  is  dangerous  for  light-draught  vessels,  even  in  stDl 
weather.  The  shore  line  south  is  only  170  feet  from  the  pier-head,  with 
very  shoal  water  over  the  area  just  south  of  the  pier,  and  in  fact  ex- 
tending lakeward  beyond  this  area. 

The  shipping  of  the  port  is  local,  and  the  trafiic  is  confined  to  the 
product  of  three  lumber  mills,  large  quantities  of  fruit,  and  a  consid- 
erable amount  of  general  produce. 

In  order  to  carry  out  the  views  of  the  Department,  as  expressed  in 
letter  of  Chief  Engineers  to  Major  Heap,  under  date  of  October  14, 1882, 
to  wit: 

In  oanying  on  operations  at  this  harbor,  yon  will  be  goTemed  by  the  snggestion 
oontained  in  the  closing  paragraph  of  the  rej[)ort  (Report  of  Board  of  Engineers  on 
Sangatnek  Harbor,  Mioh.^  dated  Grand  Bapids,  Mich.,  Jane  28, 1882) — ^wnether  the 
present  depth  is  not  sufficient  for  the  present  and  prospective  commerce,  and  whether 
the  api>ropriation  should  not  be  applied  merely  to  maintaining  the  existing  condition 
of  the  improvement, 

I  shall,  as  soon  as  she  can  be  spared,  send  the  Government  dredge  to 
this  harbor,  in  order  to  open  a  passage  through  the  bar  exterior  to  the 
piers.  This  will  only  afford  temporary  relief.  The  same  state  of  affairs 
will  undoubtedly  exist  next  season,  only  in  a  more  aggravated  form ; 
for  as  the  shore  line  advances,  the  greater  will  be  the  tendency  to  shoal- 
ing about  the  ends  of  the  piers.  Eventually  if  dredging  alone  is  resorted 
to,  in  order  to  keep  the  channel  open,  this  method  will  be  found  too 
expensive,  and  the  harbor  will  either  have  to  be  given  up  or  the  piers 
extended. 

As  the  piers  and  revetments  will  necessarily  require  more  or  less 
repairs,  as  shown  by  the  break  this  year  in  the  south  pier,  and  as  more 
or  less  dredging  will  be  required  on  the  bar  outside  and  between  the 
piers,  I  would  respectftilly  recommend  that  an  appropriation  of  $12,000 
be  made  for  the  fli3cal  year  ending  June  30, 1885,  to  meet  such  contin- 
gencies. 

This  work  is  located  in  Michigan  collection  district,  Michigan,  and  is  situated  at 
the  Kalamazoo  light.    The  nearest  port  of  entry  is  Grand  Haven^  Mich. 

Original  estimated  cost  of  work,  1R66,  modified,  1869 $86,998  56 

Whole  amonnt  appropriated  1868  to  1883,  inclusiye 123,439  00 

Amount  expended. 116,390  53 

The  amount  estimated  to  be  required  for  the  entire  and  permanent  completion  of 
the  improTement  in  aoootdance  with  the  plan  adopted  is  indeterminate. 

Money  statement. 

July  1,1882,  amount  available $161  25 

Amount  appropriated  by  act  passed  August  2, 1882 8,000  00 

8, 161  25 
July  1, 1883,  amount  expended  during  fiscal  year,  exolusiye  of 

outstanding  liabilities  July  1,1882 $1,005  28 

Jnly  1, 1883,  outstanding  liabilities 107  60 

1,112  78 

July  1,1883,  amount  available 7,048  47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     12, 000  00 
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Tabulated  statement  of  commercial  $tatutios  Saugatuck  HarhoVf  Michigan,  from  Jmijf  1^ 

18H2,  to  June  30,  1883. 

v^^^n^in.  iv«MeU  entered  j    BeTome 

Tear  ending-  and  cleared,     j  coDeeted. 


June  30, 1888  . 
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11x3. 
IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

Daring  the  latter  part  of  the  season  of  1882  constraction  and  repair 
work  was  carried  on  by  day  labor,  the  materials  being  purchased  in  open 
market. 

On  the  south  side  floors  were  built  and  sunk  in  four  pockets  of  tiie 
outer  crib,  and  this  and  the  second  crib,  together  with  the  intervaJa, 
were  reballasted. 

One  hundred  and  fifty  feet  of  the  south  revetment  was  overhauled  and 
refilled  with  cedar  bark  and  reballasted. 

The  inside  portion  of  the  south  plank  beam  wall,  which  had  been  left 
unstayed,  was  tied  back  with  iron  rods  passing  through  snbstantiai 
anchors  set  in  the  around. 

On  the  north  side  85  linear  feet  of  plank  beam  revetment  was  built 
on  the  lake  side  of  and  within  the  pile  revetment  near  the  shore  line. 
The  filling  was  removed  from  482  linear  feet  of  this  north  revetment 
and  replaced  with  cedar  bark  and  reballasted. 

Five  hundred  and  ninety-two  linear  feet  of  sand-fence  was  bnilt  on 
the  north  side,  covering  the  channel  against  drift,  and  the  most  ad- 
vanced and  exposed  fence  was  protected  against  the  wash  of  the  seas 
by  a  breakwater  or  guard  constructed  of  heavy  slabs  cut  to  6  feet  lengths 
ami  set  in  the  sand  3  feet  deep  in  a  double  row,  the  flat  faces  being 
placed  together  and  covering  joints. 

Work  was  suspended  for  the  season  November  21. 

After  due  advertisement,  proposals  to  build  and  place  one  crib  50  by 
30  by  18^  feet  upon  pile  foundation,  and  to  dredge  the  channel,  were 
opened  October  28. 

Messrs.  Squier  &  White  were  the  lowest  bidders  for  both  crib  bniid- 
ii)^  and  dredging. 

It  was  found,  however,  that  so  much  money  would  be  required  to  put 
the  outer  piers  in  i^roper  condition  and  to  properly  dredge  the  channel 
that  there  would  not  be  a  sufficient  amount  left  to  pay  for  the  crib  at 
the  prices  bid.  Messrs.  Squire  &  White  were  therefore  notified  that 
contract  for  the  crib  would  not  be  closed.  A  contract  for  the  dredging 
of  the  river  between  the  railroad  bridge  and  the  town  was  awarded  this 
firm,  and  on  the  9th  of  May,  1883,  their  dredge  arrived  and  began  worL 

One  cut  14  feet  deep,  20  feet  wide  at  the  bottom,  and  about  2,500  feet 
long,  and  another  about  700  feet  long,  adjoining  the  first,  have  been 
made,  extending  from  the  piers  up  the  river,  leaving  a  good  channel 

The  dredge  was  then  put  at  work  upon  the  middle  ground,  making 
two  cuts  14  feet  deep  and  20  feet  wide.  This  work  is  between  the  piefs, 
near  the  opening,  or  mouth. 

The  total  amount  dredged  up  to  the  end  of  June  is  17,449  cubic  yards. 

The  condition  of  the  water  outside  the  piers  remains  good,  and  th^e 
has  been  no  trouble  from  shoal  water. 
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The  funds  available  will  be  expended  in  repairs  upon  the  pier-heads, 
^which  have  settled  nearly  to  the  water  level,  and  a  few  minor  repairs 
43ach  as  they  may  be  made  to  cover. 

The  som  of  $^,000  can  be  profitably  expended  apon  pier  extension 
under  the  approved  project  during  the  fiscal  year  ending  June  30, 1885, 
And  it  is  respectfcdly  recommended  that  this  amount  l^  appropriated. 

The  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  situated  at 
the  South  Haven  light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866  .^ $128,288  47 

>Vhole  amount  appropriated  fh>m  1866  to  1883,  inclusive 169, 500  00 

TVhole amount  expended 165,815  10 

Money  statement. 

Jaly  1,  1882,  amount  available |1,933  65 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

11,933  65 
July  1, 1883.  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 J6,037  06 

July  1,  1883,  outstanding  liabilities 2,211  69 

8,248  75 

July  1,  1883,  amount  avaUable 3,684  90 

Amount  (estimated)  required  for  completion  of  existing  project 90, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1885 .    30, 000  00 


Abstract  of  hids  received  and  opened  October  28, 1882,  by  Maj,  D.  P.  Heap,  Corp$  of  Engi- 
neerSf  for  improving  harbor  at  South  Haven,  Mich, 


MaterialB. 


Pllea,  fotmdatioii,  in  place per  linear  foot, 

Piles,  sheet,  white  oak.  In  place   do... 

White  oak  timber  in  place,  B.  M per  M  feet. 

Hemlock  timber  In  place,  B.  'hi do... 

Pine  timber  In  place.  B.M do... 

Screw  and  washer  bolts  In  place per  pound. 

Drift  bolts  and  straps  in  place do  .. 

Spikes  In  place do... 

Stone  In  place per  cord. 

Cedar  bark  In  place do... 

Dredging per  cubic  yard. 

Totol 


Ii 


$1  25 

30 

45  00 

26  00 

80  00 

07 

05 

05 

12  00 

7  00 

19 


6,427  67 


24 


go 

i 

^3 

II 

•■o 

«  cJ 

6A 

6 

Sq 

Sq 

$2  00 

50 

60  00 

80  00 

40  00 

08 

05 

08 

15  00 

10  00 


8,245  64 


$150 

50 

50  00 

85  00 

40  00 

10 

08 

08 

15  00 

10  00 

80 


8,787  44 


*  Award  recommended. 


Contract  with  Squier  &  White,  of  Grand  Haven,  Mich.,  dated  November  24,  1882, 
expiring  June  30, 1883,  for  dredging,  at  19  cents  per  cubic  yard  of  material  dredged 
and  removed  as  measured  in  the  dump  scows. 
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TaMatei  tiaUmeni  of  eommercial  •toifoflot,  SouGi  JBTavm  Hof^or,  MieMgomj  Jrom  M§  1, 

1882,  to  June  30, 1883. 


Year  ending- 

■adoleMvd. 

oollMiei 

Jane  M,  1888 « 

4M 

$mu 

I  I  14- 

IMPROVEMENT  OF  SAINT  JOSEPH  HABBOR,  MICHIGAN. 

Work  by  day  labor  was  began  October  5,  I8829  materials  being  pit- 
chased  in  open  market.  The  sonth  pier,  of  pile  constmction,  was  in  ted 
shape,  the  filling  having  become  loosened  and  shaken  up  through  loa 
of  ballast. 

One  hnndred  and  eighty  feet  of  this  work  was  overhanled  andrefilletl 
with  cedar  bark  and  partly  ballasted,  so  that  the  pier,  as  a  whole,  wa( 
left  in  fair  condition  for  the  time  being. 

Seven  hundred  linear  feet  of  sand-fences  were  built,  protecting  th€ 
channel  on  the  south  side. 

On  the  north  side,  the  end  crib,  which  had  remained  without  super- 
structure for  three  seasons,  was  sai>erstructured  and  decked  over. 

The  northwest  comer  had  settled  to  3^  feet  below  water,  and  several 
timbers  from  tiie  walls,  as  well  as  some  of  the  cross-ties,  had  been  torn 
out  by  the  seas. 

Protecting  the  north  side  of  the  channel,  760  linear  feet  of  sand-fencea 
were  built.  A  tool-house  was  erected  on  a  site  conveniently  near  the 
work,  and  the  removal  of  the  ballast  from  the  east  end  of  the  old  revet- 
ment was  begun  and  continued  until  SOO  linear  feet  of  the  work  had  been 
cleared. 

Work  for  the  season  ended  December  17,  1882^  since  which  time 
nothing  has  been  done. 

The  funds  on  hand  are  not  sufElcient  for  more  than  one-fourth  of  the 
proposed  work,  which,  when  once  commenced,  should  be  carried  on  con- 
tinuously to  completion.  The  old  work  is  decayed  and  falling  down,  and 
must  be  replaced. 

It  is  the  intention  to  remove  this  old  work  and  build  a  new  revetment 
upon  a  line  indicated  upon  the  accompanying  map,  which  will  widen  the 
channel  way  to  300  feet,  causing  a  slight  convergence  at  the  present 
mouth  of  the  harbor  in  place  of  a  divergence  which  now  exists,  the  effect 
of  which  change  will  be  very  beneficial  upon  the  water  outside. 

The  reports  of  my  predecessors  in  charge  of  this  work  all  indicate  that 
the  present  location  of  the  Chicago  and  West  Michigan  Railroad  Bridge 
acts  directly  against  the  success  of  any  plan  yet  proposed  for  the  im- 
provement of  this  harbor  to  the  extent  warranted  by  its  commercial  im- 
portance and  its  availability  as  a  haven  of  refuge  from  its  situation  near 
the  south  end  of  the  lake.  A  change  in  the  structure  of  the  bridge  woold 
doubtless  be  of  great  advantage,  but  its  complete  removal  is  what  is 
required,  as  by  this  means  only  can  access  to  a  safe  position  inside  he 
secured  to  vessels  in  heavy  weather,  even  after  they  have  succeeded  in 
getting  safely  between  the  piers. 

In  order  to  obtain  12  feet  of  water  through  the  canal  leading  up  ta 
Benton  Harbor,  widening  at  the  lower  end  to  100  feet,  it  is  estimated 
that  $8,000  will  be  required. 
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To  renew  the  entire  north  revetment  and  pile  pier  at  the  channel  of 
^itrance,  to  thoroughly  repair  the  south  pier  and  deepen  and  widen  at 
its  lower  end  the  canal  leading  np  to  Benton  Harbor,  it  is  estimated 
that  $60,000  will  be  required,  and  it  is  respectfully  recommended  that 
this  amount  be  appropriated  for  the  fiscal  year  ending  June  30, 1885. 

The  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  situated 
at  the  Saint  Joseph  light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  as  now  being  carried  on $128,288  47 

Whole  amount  appropriated  since  adoption  of  present  project,  from  1836 

to  1883,  inclusive 310,113  (K> 

Whole  amount  expended 301,508  24 


TahulaUd  itatemeni  of  eommeroial  gtatUHeSf  Saint  Joseph  and  Benton  harhore,  Michigan,, 
from  July  1, 1882,  to  June  30, 1883. 


YeM  ending— 

andoleared. 

Berenne 
collected. 

June  30, 1888 

098 

$1,005  6^ 
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The  estimated  amount  required  for  the  entire  and  permanent  completion  of  the 
improTement  in  accordance  with  the  project  adopted  is  indeterminate.  j 

Money  statement.  I 

July  1, 1882,  amount  available $407  22 

Amount  appropriated  by  act  passed  August  2, 1882 12, 000  Oa  i 

12,407  22    .  1 

July  1, 1883,  amounl;  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1, 18^ 3,802  46 

July  1, 1883,  amount  available 8,604> 

Amountthatoanbeprofitablyexpendedinfiscalyearending  June  30, 1885.    60,000  OO 
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IMPROVEMENT  OP  SAINT  MARY'S  RIVBE;  ENLARGEMENT  OF,  AND  OPER- 
AXrNG,  SAINT  MARY'S  FALLS  CANAL ;  IMPROVEMENT  OF  CERTAIN  HAR- 
BORS ON  LAKE  HURON,  AND  OF  SAGINAW  RIVER ;  CONSTRUCTION  OP 
SARBOR  OF  REFUGE  ON  LAKE  HURON,  AND  OF  ICE- HARBOR  AT  BELLE 
RIVER— REPAIR  AND  PRESERVATION  OF  SAINT  CLAIR  FLATS  CANAL- 
IMPROVEMENT  OF  DETROIT  RIVER. 


BEPORT  OF  LIEUTENANT-COLONEL  0.  M,  FOE.  CORPS  OF  ENGINEERS, 
BVT.  BRIG.  GEN,.  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL 
TEAR  ENDING  JUNE  30,  1883,  WITH  OTHER  DOCUMENTS  RELATING  TO 
THE   WORKS. 

IMPROVEMENTS. 


1.  Hay  Eiake  Channel,  Saint  Mary's  River, 

Michigan. 

2.  Saint  Mary's  Falls  Canal,  Michigan. 

3.  Operating  Saint  Mary's  Falls  Canal, 

Michigan. 

4.  Harbor  at  Cheboygan,  Mioh. 

5.  Harbor  at  Thnnder  Bay,  Michigan. 

6.  Harbor  at  An  Sable,  Mich. 

7.  Saginaw  River,  Michigan. 

8.  Harbor  of  refuge.  Sand  Beach,  Lake 

Huron,  Michigan. 


9.  Ice-harbor   of    refuge,  Belle    River, 
Michigan. 

10.  Operating  and  care  of  Saint  Clair 

Flats  Snip-Canal,  Michigan. 

11.  Clinton  River,  Michigan. 

13.  Detroit  River  at  Lime  Kiln  Cross- 
ing. 

13.  Removing  sunken  vessels  obstructing 
or  endangering  navigation. 


United  States  Engineer  Office, 

Detroit^  Mich.j  August  9, 1883. 
Sir  :  The  sad  and  untimely  death  of  Maj.  F,  IT.  Farquhar,  on  the  3d 
July,  1883,  before  he  had  begun  the  preparation  of  his  annual  report, 
has,  at  this  late  day,  devolved  that  duty  upon  me,  his  successor. 

Time  does  not  admit  of  a  personal  examination  of  the  several  works, 
and  lacking  the  information  which  could  have  been  obtained  in  that  way, 
this  report  becomes  essentially  that  of  the  assistants  directly  in  charge. 
The  failure  to  make  any  appropriation  for  river  and  harbor  works  for 
the  fiscal  year  1883-'84,  renders  available  the  estimates  for  that  year,  for 
their  continuation  for  the  fiscal  year  1884r-'85  modified,  however,  to 
such  an  extent  as  the  present  condition  of  the  works  may  seem  to  re- 
quire. 

•  •••••• 

After  the  death  of  Major  Farquhar,  Capt.  D.  W.  Lockwood,  Corps  of 
Engineers,  U.  S.  Army,  was  directed  to  assume  temporary  charge  of  the 
works,  and  did  so. 

By  paragraph  3,  Special  Orders  Ko.  172,  dated  Headquarters  of  the 
Army,  Adjutant-General's  Office,  Washington,  July  27,  1883, 1  was  or- 

1835 


Digiti 


zed  by  Google 


1836     REPORT  OF  THE   CHIEF   OF   ENOINEERSy   U.   8.   ARMY. 

dered  to  relieve  Captain  Lock  wood  of  the  charge  of  <<  the  works  reeenUj 
under  the  charge  of  the  late  Mig.  Francis  TJ.  Farqohar,  Corps  of  £&- 
gineers." 

•  •••••  • 

The  transfer  of  works  conid  not  be  immediately  made,  and  it  was  not 

nntil  the  10th  Angnst  that  the  transfer  was  actually  accompliahed,  liie 
the  annual  report  being  completed  meanwhile. 

•  •••••  • 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoK, 
Lieutenant-Oohnel  of  SngineerSj  <£c., 

Bvt  Brig,  ffai.,  U.  S.  A. 
The  Chief  of  Enoineers,  XJ.  S.  A. 


J  J  I. 


improvement  of  hay  lake  channel  of  the  saint  MARY'S  RIVER, 
VIA  THE  MIDDLE  NEEBISH. 

The  project  upon  which  this  was  based  is  given  in  paragraph  (C)  of  the 
special  report  of  Lieut.  Col.  Godfrey  Weitzel,  dated  January  14,  1^2, 
and  printcMl  as  House  Ex.  Doc.  No.  54,  first  session  Forty-seventh  Con- 
gress. It  was  reprinted  in  the  Report  of  the  Chief  of  Bngineers  for 
1882,  pages  2362  et  seq.  Lieutenant-Colonel  Weitzel's  estimate  of  the 
probable  cost  of  the  completed  work  was  $2,127,292.  Of  this  amount 
the  sum  of  $200,000  was  appropriated  by  the  act  of  August  2, 1882,  and 
work  is  now  in  progress  under  a  contract  with  John  Hickler,  dated  Feb- 
ruary 28, 1883. 

I  fully  concur  in  the  views  of  Lieutenant-Colonel  Weitzel,  as  expressed 
in  the  report  referred  to,  and  as  the  work,  even  with  large  appropria- 
tions, wiU  require  some  time  for  its  completion,  earnestly  recommeod 
that  these  be  made  as  large  as  practicable.  The  proposed  improvement 
is  of  such  a  character  that  a  very  large  force  can  be  advantageously 
employed  upon  it.  To  this  end  the  sum  of  $500,000  should  be  appro- 
priated with  which  to  begin  the  fiscal  year  1884-^85. 

More  than  this  could  be  used,  but  1  deem  it  useless  to  ask  for  more. 
It  will  be  well  to  bear  in  mind  the  fact  that  no  practical  result  need  be 
expected  until  the  eutire  improvement  is  completed,  when  the  advan- 
tages to  commerce  will  be  great  and  manifest,  as  set  forth  in  the  special 
report. 

SURVEYS  IN  HAY  LAKE. 

For  the  purpose  of  obtaining  the  data  necessary  to  make  a  project  in 
detail,  for  the  entire  improvement,  upon  which  to  base  closer  estimates 
than  nave  heretofore  been  practicable,  an  accurate  survey  was  early 
begun  and  is  now  in  progress.  The  triangulation  has  been  carried  np 
fSrom  the  Middle  I^eebish  to  I^ine-Mile  Point,  on  Sugar  Island.  This 
shows  that  the  proposed  course  from  Middle  Neebish  into  Hay  Lake 
will  have  to  be  swung  a  little  to  the  westward  in  order  to  clear  the 
shoal  off  Nine-Mile  Point. 
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TIDE  OAUaES. 

Tide  gauges  have  been  established  above  and  below  the  Middle  Nee- 
1>i8h  and  Little  Bapids.  Some  intermediate  ones  have  been  added,  and 
ogk  few  days  of  simultaneous  quarter-hourly  readings  obtained;  suitable 
T>ench-marks  are  provided  for  each  gauge.  The  difference  in  the  eleva- 
~tion  of  these  bench-marks  has  been  determined  by  precise  levels.  A 
IKern  level  and  rods  were  used,  and  the  method  of  observation  and  re- 
duction was  the  same  as  that  described  on  page  2426  of  the  Report  of 
the  Chief  of  Engineers  for  1880. 

From  the  few  days  of  simultaneous  gauge  readings  already  obtained, 
it  is  found  that  there  is  a  fall  of  about  9  inches  at  Little  Bapids,  and 
About  8  inches  at  Middle  Keebish  Bapids.  The  twe  groups  of  bench- 
marks have  not  yet  been  connected,  so  that  the  fall  through  Hay  Lake 
is  still  unknown. 

DBEDGINa  TEST  PITS. 

In  October,  1882,  a  dredge  owned  by  John  Hickler  was  employed 
by  the  hour  and  put  at  work  in  the  Middle  Neebish.  Pits  19  feet  deep 
and  300  feet  apart  were  dug  along  the  center  line  of  the  proposed  chan- 
nel. Five  pits  in  all  were  dug  by  the  dredge.  The  last  pit  was  in  the 
shallowest  part  of  the  rapids,  where  the  cut  in  the  solid  rock  would  be 
deepest,  ^is  dredge  excavated  the  rock  easily,  the  cost  per  cubic  yard, 
scow  measurement,  being  about  35  cents.  The  rock  was  a  soft,  strati- 
fied sandstone. 

In  May.  1883,  a  dredge  owned  by  0.  S.  Barker  was  employed  by  the 
hour  and  began  digging  a  test  pit  500  feet  below  the  last  one  of  the  pre- 
vious year.  This  dredge  did  not  succeed  in  excavating  the  rock,  which 
seems  to  be  harder  in  this  place.  The  rock  has  been  blasted,  and  a 
depth  of  20  feet  has  been  reached. 

SUBVEY  FOB  ESTIMATES. 

The  data  for  computing  the  amount  of  excavation  required  in  the 
Middle  Neebish  have  been  obtained  as  follows :  A  line  of  stakes,  each 
side  of  the  center  line  of  the  channel,  and  100  feet  distant  from  it,  has 
been  driven.  These  stakes  are  260  feet  apart  in  the  direction  of  the 
current;  wooden  stakes  were  driven  where  possible;  where  solid  rock 
was  found,  holes  were  drilled  and  bars  of  railroad  iron  inserted.  Eighty- 
five  stakes  in  all  were  required. 

A  raft  130  feet  long  and  20  feet  wide,  with  a  spud  at  each  end,  was 
anchored  with  its  upper  end  on  line  between  the  first  pair  of  stakes, 
and  on  the  side  in  line  with  the  row  of  stakes.  It  was  swung  into  posi- 
tion by  means  of  lines  and  kedges,  and  held  by  means  of  its  spuds. 
Sounddngs  were  then  made  at  intervals  of  10  feet  along  each  side  and 
tiirongh  the  middle.  The  rafb  was  then  moved  sidewise  30  feet,  and 
the  operation  repeated.  This  was  done  seven  times,  which  moved  the 
Xfit  from  one  line  of  stakes  to  the  other.  It  was  then  dropped  down 
until  its  lower  end  was  between  the  second  pair  of  stakes  and  the  opera- 
tion repeated.  The  movement  sidewise  was  determined  by  marks  on 
lines  stretched  above  water  between  opposite  stakes. 

This  method  gives  a  sounding,  at  every  10  feet  apart,  over  an  area  200 
feet  wide  and  9,000  feet  long,  or  18,900  soundings  in  all. 

The  point,  19  feet  above  grade,  was  marked  on  a  suitable  number  of 
stakes,  and  quarter-hourly  observations  of  the  water  surface  were  made 
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daring  the  time  of  soandiDg,  and  the  soundings  reduced  to  what  they 
would  have  been  if  the  water  surface  had  been  19  feet  above  grade. 

The  computation  of  the  contents  of  the  prism  is  not  yet  completed. 
When  this  is  done  we  will  have  the  means  of  estimating,  with  great  ae* 
curacy,  the  quantity  of  material  to  be  removed  from  this  portion  of  the 
work ;  and  it  is  proposed  to  eventually  extend  the  method  over  the  re- 
maining portion  of  the  projected  improvement. 

ThiB  work  is  located  Id  the  Saperior  collection  district,  Michigan.  Sault  Ste.  Marie 
is  a  snbport  of  entry,  Marauette,  Mich.,  beine  the  nearest  port  of  entry.  It  is  nearij 
midway  between  the  light-houses  at  Round  Island  and  Detour. 

Money  statement 

Amount  received  from  sale  of  fuel $39  ^ 

Amount  appropriated  by  act  passed  August  2)  1882 200,  OfO  €0 

200,039  39 
July  1|  1883,  amount  expended  during  fiscal  year,  exclusiye  of 

outstanding  liabilities  July  1,  1882 $10,273  38 

July  1,  1883,  outstanding  liabilities 3,449  03 

13,7^41 

July  1,  1883,  amount  available 1(56,316  9T 

Amount  (estimated)  required  for  completion  of  existing  project 1 ,  927, 29*2  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  500, 000  00 


Ahitraot  of  bidifor  dredging  on  the  Middle  Neebiahf  Saint  Mary^i  River,  Michigan,  receired 
{  and  opened  hjf  Maj.  F,  U,  Farmihar,  Corpe  of  Engineers,  on  February  28, 1883,  in  ae- 
oordanoe  with  advertisement  dated  January  30,  1883. 


^o. 


Ksmee  kdA  lesidencet  of  bidden. 


John  Hickler,  BullMo,  N.T 

Williams  &  UphAm.  L'Anae,  Mioh 

David  W.  McConnell,  BofWo,  N.  Y 

Harry  Fox  &  Co.,  Chicago,  111 

James  Rooney,  Toledo,  Ohio 

Charles  S.  Barker,  Saalt  Ste.  Marie.  Mich. 
Carkin,  Stickney  A  Cram,  East  Saginaw, 

Mich. 
Chicago  Dredging  and  Dock  Company, 

Chicago.  HI. 

Korris  G.  Dodge,  Little  Falls,  N.  T 

Christian  Sohwars,  Fort  Howard,  Wis... 

Horatio  Freeman,  Manitowoc,  Wis 

Green's  Dredging  Company,  Chicago,  111. 
Edward  Moore,  Portland,  Me 
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Contract  awarded  to  John  Hickler. 
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Bank  meaBorement  reoommended  for  accept- 
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JJ2. 

XMPEOVEMENT  OF  THE  SAINT  MARVS  FALLS  CANAL  AND  SAINT  MARY'S 

RIVER.  MICHIGAN. 

IMPBOYINa  THE  CANAL. 

Although  the  canal  has  been  available  for  practical  navigation  since 
tChe  1st  September,  1881,  yet  much  has  remained  and  still  remains  to  be 
done,  in  order  to  fnlly  complete  the  work.  Daring  the  fiscal  year  the 
following  has  been  accomplished: 

In  October,  1882.  three  cribs  were  sunk  above  and  two  below  the 
new  lock.  These  form  an  extension  to  the  west  and  east  bulkheads. 
Onie  superstructure  was  completed  in  May,  1883.  A  slope  wall,  begin- 
ning near  the  pump-house,  and  extending  southward  250  feet,  with  an 
a»Terage  height  of  20  feet  along  the  face,  has  been  built,  mostly  by  the 
lockmen  when  not  engaged  in  locking.  In  the  same  way  a  small  house 
for  tools,  near  the  movable  dam,  and  a  scow  96  feet  long  by  18  feet 
i^ide,  and  5  feet  deep,  has  been  built. 

BIPROYINa  THE  BIVES. 

Two  dredges  belonging  to  John  Hickler  were  employed  by  the  hour 
in  deepening  the  approaches  above  and  below  the  canal.  The  average 
increase  in  the  depth  of  water  was  4  feet,  to  accomplish  which  10,912 
cubic  yards  of  material,  scow  measurement,  were  removed.  The  dredges 
y^ere  employed  on  this  work  a  total  of  one  thousand  and  sixty  hours. 

After  the  dredging  was  completed  the  drill-scow  was  brought  up  from 
Sailor's  Encampment,  and  the  bowlders  removed  from  three-fourths  of 
the  area.    The  drill-scow  was  employed  on  this  work  thirty-four  days. 

The  drill-scow  with  a  party  of  twelve  men,  under  charge  of  Mr.  Hurs- 
ley,  worked  seventy-seven  days  on  the  shoal  near  Sailor's  Encampment. 
The  bottom  was  first  drilled  and  blasted,  and  the  broken  fragments  of 
rock  were  then  chained  by  a  diver,  and  hoisted  onto  the  scow.  In 
this  way  an  area  of  1,200  square  yards  of  bottom  was  cleaned  to  a  depth 
of  17  feet,  making  a  straight  channel  100  feet  wide,  with  a  uniform 
depth  of  17  feet,  over  this  shoal.  An  area  of  about  2,700  square  yards, 
having  an  average  depth  of  15  feet  of  water,  still  remains. 

During  the  winter  the  drill-scow  was  strengthened  by  a  system  of 
bracing  extending  from  each  comer  to  the  one  diagonally  opposite. 

A  house  that  was  formerly  used  on  the  river  survey  has  been  placed 
on  a  scow  belonging  to  the  Government,  refitted,  and  is  now  in  use  at 
the  Middle  Neebish;  it  will  accommodate  six  ofScers  and  twelve  men. 

EAST  NEEBISH. 

The  west  channel  of  East  Ne^bish  was  completed  in  August,  1882. 
This  channel  is  now  150  feet  wide,  17  feet  deep. 

The  dredging  was  done  by  two  dredges  owned  by  John  Hickler,  work- 
ing by  the  hour.    The  bowlders  were  picked  up  by  the  crane-scow. 

The  amount  of  material  removed  was  14,361  cubic  yards.  The  area 
dredged  over  was  10,420  square  yards.  The  dredge  was  at  work  one 
thousand  two  hundred  and  eighty  hours,  and  the  crane-scow  three  hun- 
dred and  seventy  hours. 
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This  work  was  under  contract  of  September  22, 1881,  with  Oharles  8. 
Darker,  and  was  finished  in  Kovember,  1882,  giving  a  17-foot  channri 
through  Lake  George. 

The  final  survey  and  estimate  was  made  in  January,  1883,  by  Assut- 
ant  Engineer  Bipley,  the  soundings  being  made  through  holes  oat  in 
the  ice ;  eleven  thousand  soundings  were  required. 

The  work  was  accepted,  as  completed,  in  February,  1883,  and  no  esti- 
mate is  submitted  for  a  farther  appropriation. 

SBTTINO  OUT  BUOYS. 

There  are  fifty-three  buoys  in  Saint  Mary's  Biver,  which  reqoiie  to 
be  located  very  accurately  (say  within  6  feet),  in  order  to  get  the  fol! 
benefit  of  the  channel.  They  are  located  fix>m  intersections  given  by 
two  observers  with  theodolite,  stationed  on  shore.  For  the  last  year 
this  work  was  done  as  part  of  the  improvement.  The  method  is  as  fol- 
lows, viz: 

The  azimuth  of  the  site  of  each  buoy  has  been  computed  fix>m  two  or 
more  stations.  An  observer  with  theodolite,  signalman,  and  flag,  is 
placed  at  each  of  the  stations  in  pairs  ^  the  stations  being  usually  inter- 
visible.  The  observers  orient  their  instruments  by  pointing  at  eaA 
other,  with  proper  readmgs.  The  azimuth  to  the  buoy  is  then  turned 
off.  An  assistant  in  a  small  boat  places  a  small  buoy,  called  a  <<  marker,'' 
at  the  intersection  of  the  two  azimuths,  which  is  indicated  by  the  jiroper 
signals  from  the  observers.  This  work  occupied  three  assistants  and 
seven  men,  with  the  tug  Myra^  one  week. 

Appended  is  a  sketch  *  showing  the  location  of  the  stations  used ;  also 
tables  giving  the  co-ordinates  of  the  stations,  and  the  azimuths  of  sta- 
tions from  each  other,  and  to  the  buoys.  The  stations  are  usually  oedar 
posts,  surrounded  by  a  pile  of  stones,  with  the  number  of  the  station 
cut  in  the  top  of  the  post. 

The  tables  were  prepared  by  Mr.  ISToble,  when  he  was  in  charge  of  the 
work,  and  it  is  thought  advisable  to  preserve  them  in  this  form  for  fu- 
ture reference. 

The  number  of  each  buoy  and  its  location  are  those  given  in  the  list 
of  beacons,  buoys,  and  stakes  in  the  eleventh  light-house  district  for  the 
year  1883. 

HEIOHT  OF  SUEFAOE  OF  WATEB  IN  LAKE  SUPEEIOB. 

Tide-gauge  observations  have  been  made  at  Sault  Ste.  Marie  for  thir* 
teen  years.  At  first  they  were  made  by  the  United  States  Lake  Survey. 
Afterwards  they  were  made  by  the  Saint  Mary's  Biver  Improvement 
and  the  data  furnished  to  the  United  States  Lake  Survey,  which  pub- 
lished them  up  to  October,  1881. 

The  observations  have  all  been  collected  and  reduced  to  the  canal 
datum.  The  mean  for  each  month  has  been  taken.  These  means  have 
been  plotted  in  a  form  of  a  curve  *  which  is  given  on  the  following  page. 
The  date  is  the  abscissa,  and  the  height  of  the  water  surfE^e  above  tiie 
canal  datum  is  the  ordinate. 

The  mean  yearly  curve  has  been  found  by  taking  the  mean  of  all  the 
January  means,  then  of  all  the  February  means,  and  so  for  eadi  month. 

*  Not  printed. 
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TTLese  means  when  plotted  give  a  very  symmetrical  curve  which  is 
dliown  by  the  dotted  line  on  the  following  plot.*  It  will  be  seen  that  the 
£1.  verage  yearly  range  in  height  is  1.2  feet.  The  line  of  high  water  is 
^^ugust  and  September,  and  of  low  water,  March  and  April. 


Money  statement 

Laring  fiscal  year,  exo 

outstanding  liabilities  July  1. 1882 $70,597  19 

Fuly  1,  1883,  outstanding  liabilities 332  31 


«July  1|  1882,  amount  available $74,054 

July  1,  1883,  amount  expended  during  fiscal  year,  exclosive  of 


70,929  59 
July  1, 1883,  amount  available 3,126  16 

*  Not  printed. 
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JJ3. 
OPERATING  AND  CARE  OF  SAINT  MARY'S  FALLS  CANAL.  MICHIGA5. 

On  the  1st  September,  1882,  Mr.  E.  S.  Wheeler  was  appoiDted  gei- 
eral  saperintendent  of  the  canal  and  assistant  engineer  in  charge  of  tbe 
improvement  of  Saint  Mary's  River,  vice  Mr.  Alfred  Noble,  resignei 
He  entered  npon  his  dnties  at  the  work  on  the  9th  of  the  same  mootk, 
and  found  the  following  organization  upon  the  work  engaged  upon  both 
works. 

Joseph  Biplej,  assistant  engineer,  temporarily  in  charge ;  E.  G.  Baim. 
assistant  engineer ;  Herman  Werner,  draughtsman ;  Richard  Common, 
jr.,  and  Fran  kReed,  sub-inspectors ;  and  solely  in  operating  and  cauiiif 
for  the  canal,  John  Spalding,  superintendent  of  new  lock;  Willian 
Chandler,  superintendent  of  old  lock ;  Andrew  Jackson,  clerk ;  Qtorge 
Reynolds,  assistant  superintendent  of  new  lock;  Charles  Spalding, »• 
sistant  superintendent  of  old  lock ;  and  this  organization  has  remained 
unchanged. 

Besides  the  foregoing,  there  are  employed  one  first  engineer,  one  sec- 
ond engineer,  one  foreman,  four  watchmen,  nineteen  lock  men,  the  whole 
force  being  divided  into  two  watches,  the  superintendent  and  assistant 
superintendent  of  the  old  lock  taking  charge  of  the  morning  watch,  aod 
the  superintendent  and  assistant  superintendent  of  the  new  lock  taking 
the  afternoon  watch.  Each  watch  is  twelve  hours  long.  At  preseot 
but  little  use  is  made  of  the  locks  between  8  p.  m.  and  4  a.  m.,  bat  if  a 
vessel  desires  to  pass  during  that  time  she  is  promptly  locked  through. 
The  cause  of  this  interval  of  comparative  leisure  is  tne  difficulty  of  naW- 
gating  the  river  below  the  canal  at  night. 

The  officers  and  men  of  the  regular  lock  force  have  provided  them- 
selves with  badges  and  a  plain  uniform,  which  improves  the  discipline 
and  enables  those  using  the  locks  to  readily  recognize  the  persons  in 
authority. 

ACCIDENTS  AND  DELAYS  IN  THE  LOCKS. 

Two  sailors  have  been  injured  by  lines  while  passing  throagh  the 
locks ;  one  of  them  lost  both  feet,  and  the  other  lost  one.  Boti^  wen 
careil  for  by  the  military  authorities  at  Fort  Brady. 

On  the  2d  August,  1882,  the  steam  barge  Osceola  ran  against  the 
lower  gates  of  the  new  lock  at  a  speed  variously  estimated  at  from  1  to 
6  miles  per  hour  (the  latter  estimate  is  evidently  much  too  high).  The 
accident  was  caused  through  a  misunderstanding  of  the  engineer  of  the 
boat  as  to  the  bell  signals.  The  gate  resisted  the  shock,  but  was  some- 
what injured.  Some  of  the  planking  and  timbers  were  crushed  aod 
several  iron  straps  were  broken.  The  injuries  were  promptly  repaired 
and  no  delay  occurred. 

On  the  3d  of  October,  1882,  one  of  the  lower  valves  of  the  new  lock 
ceased  to  work.    The  lock  was  pumped  out,  when  it  was  found  that  the 

Sipe  connecting  with  the  valve  engine  was  broken  at  one  of  the  elbows, 
'his  was  repaired  and  the  lock  opened  after  having  been  closed  fortj- 
four  hours.  The  weather  was  thick  most  of  this  time,  consequently  bat 
few  vessels  reached  the  canal;  except  one  barge  which  was  detained 
three  hours,  all  were  passed  through  the  old  locks  without  detentioa. 
The  wire  rope  which  closes  the  lower  south  gate  of  the  new  lock  wm 
broken  on  the  8th  of  May,  1883.  There  was  some  floating  ice  in  the  loci^ 
and  the  pull  was  harder  than  usnal.  The  rope  was  old,  having  been  in 
use  from  the  first  opening  of  the  canal.  The  lock  was  pumped  out  and 
the  broken  rope  replaced  by  a  new  one.    The  lock  was  closed  for  twenty- 
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Tour  hours,  but  no  detention  to  vessels  occurred,  as  all  that  arrived  were 
promptly  passed  through  the  old  locks. 

Ou  the  20th  May,  1^,  the  pipe  connecting  the  main  pipe  with  the 
south  wall  engine  broke  at  the  elbow.  It  was  repaired  in  two  hours, 
w^ithout  detention  to  shipping. 

IMPROVEMENTS  IN  THE  LABOB  PUMP. 

The  large  centrifugal  pump  with  which  the  water  is  pumped  out  of 

^he  look  has  proved  inefficient.    It  is  placed  8  feet  below  the  surface  of 

the  water,  and  for  the  first  16  feet  lowers  the  water  in  the  lock  at  the  rate 

of  1  foot  per  hour.    Its  efficiency  then  rapidly  diminishes,  and  after  the 

^water  is  lowered  about  2  feet  below  the  bottom  of  the  lock  it  stops  work. 

Tbis  leaves  about  7  feet  of  water  in  the  culvert.    Whenever  it  has  been 

necessary  to  clear  the  culvert  an  auxiliary  steam-pump  has  been  used. 

^n  examination  of  the  pump  showed  that  the  feathers  were  about  1 

inch  smaller  than  the  scroll.    The  feathers  were  enlarged  so  as  to  very 

nearly  All  the  scroll.    The  pump  then  lowered  the  water  so  that  there 

was  but  2  feet  and  5  inches  in  the  calvert.    At  this  point  the  packing 

around  the  shaft  gave  out.    It  is  believed  that  with  some  slight  im* 

provements  in  the  Stuffing-box  this  pump  will  be  able  to  entirely  clear 

the  culvert. 

The  old  locks  were  closed  on  the  14th  June,  1882,  in  order  that  some 
necessary  work  might  be  done  at  their  lower  end.  This  was  completed 
and  the  locks  reopened  soon  after  the  1st  July  following.  The  canal 
was  closed  for  the  winter  on  December  3, 1882,  and  reopened  for  navi- 
gation on  May  2, 1883,  hence  was  open  for  use  during  the  fiscal  year 
two  hundred  and  sixteen  days. 

The  total  number  of  passages  through  the  canal  duiing  the  fiscal  year 
was  4,163,  with  2,330  lockages.  The  registered  tonnage  of  the  passing 
vessels  was  2,130,181  tons,  carrying  28,401  passengers  and  1,874,404 
tons  of  freight.  It  will  be  noticed  that  whilst  the  registered  tonnage 
during  the  year  was  249,035  tons  less  than  for  the  preceding  year,  the 
actual  freight  passed  was  only  3,750  tons  less.  This  is  doubtless  due  to 
the  improvement  in  the  channel  of  the  river,  which  now  admits  of  deeper 
draught  and  heavier  loading. 

The  average  duration  of  lockage  through  the  old  locks  was  forty  min- 
utes, and  through  the  new  lock  thirty-five  minutes. 

The  average  cost  of  passing  a  ton,  registered,  was  1%  cents,  and  of  a 
ton  freight  about  1^  cents. 

Altogether,  the  canal,  with  its  double  system  of  lockage,  has  continued 
to  prove  in  the  highest  degree  satisfactory. 

EXPENDITURES  AND  BEOEIPTS  FOR  FISCAL  YEAR  1882-'83,  AND  ESTI- 
MATE FOB  1883-'84. 

The  actual  expenditures  on  account  of  operating  and  caring  for  the 
canal  during  the  fiscal  year  1882-'83  amount  to  $35,509.70,  and  the  re- 
ceipts (from  dry-docking  and  rents)  to  $736. 

The  following  estimate  of  the  probable  cost  of  operating  and  caring 
for  the  canal  during  the  fiscal  year  ending  June  30, 1884,  is  respectfully 
submitted. 

The  regular  canal  force,  as  at  present  organized,  is  given  in  a  preced- 
ing paragraph.    The  pay-roll  of  this  force  is  estimated  at  $19,000. 

The  labor  partly  consists  of  one  foreman  and  such  laborers  as  are 
necessary  to  carry  on  the  needed  repairs  and  betterments,  such  as  new 
superstructure  to  the  old  and  new  piers,  grading  the  ground  south  of 
new  lock,  &c.    The  estimated  pay-roll  for  this  party  is  $10,000. 
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The  principal  items  of  snpplies  are  stationeiy  for  ofBce,  lumber  for 
repairs  of  piers,  lock-gates,  and  bnildings,  oil  for  lighting  locks  and 
offtce,  paints  and  oils  for  painting  gates,  baildings,  &c.,  rope  and  viie 
rope  for  operating  locks,  fnel  for  pamp-hoase  and  offlce,  hardware  and 
iron,  oaknm,  waste  and  freight  on  material.  The  estimated  cost  of  these 
necessary  supplies  is  $6,000. 

BECAPrruuLTioir. 

Eeoeipts  188^83 t736  fll> 

ExpendltmeB  188S^-'63 35,509  7» 

Ket  cost  of  operating  and  caring  for  the  canal,  188^83 34,773  70 

ESTIMATB  FOR  TKAB  1883-'84. 

Pay-PoU  of  regular  force $19,000  m 

Pay-roll  for  labor  party 10,000  60 

Pnrchaae  of  supplies 6,000  Ot 

Total 35.000  00 

No  estimate  of  receipts  is  made,  becaase  they  are  so  very  unoertain 
that  no  dependence  can  be  placed  ai>on  them. 

PUBTHEB  BEQUIBEMENTS  OP  THE  CANAL. 

As  to  the  further  requirements  of  the  canal,  I  respectfully  invite  at- 
tention to  the  special  report  of  Lieutenant'-Golonel  Weitzel,  dated  De- 
troit, Mich.,  January  14, 1882,  printed  as  House  Ex.  Doc.!No.  54,  Forty- 
seventh  Congress,  fbrst  session,  and  reprinted  with  the  report  of  the 
Chief  of  Engineers  for  1882,  beginning  at  page  2358,  and  particnlarly 
referred  to  in  paragraphs  (b)  and  {d)  of  that  report.  I  fnUy  concur  in 
the  reasons  assigned  by  Lieutenant-Oolonel  Weitzelfor  making  the  pro- 
posed improvements. 

But  I  cannot  but  think  his  estimate  of  the  cost  of  converting  the 
upper  chamber  of  the  old  locks  into  a  dry-dock  entirely  too  low.  The 
very  late  day  at  which  I  was  assigned  to  the  charge  of  the  work  does 
not  admit  of  my  going  into  an  examination  of  this  question,  n<v  do  I 
think  it  particularly  necessary,  as  I  am  decidedly  of  opinion  that  any 
dry-dock  made  here  should  be  wholly  independent  of  the  system  of 
lockage.  I  therefore  respectfully  recommend  that  Lieutenant-Colonel 
Welti's  project  for  such  a  construction  be  adopted.  The  probable  cost 
of  the  work  is  estimated  at  $313,878,  of  which  amount  the  sam  of 
$100,000  could  be  profitably  used  for  the  operations  of  one  season. 

If  this  project  be  authorized,  the  question  of  deepening  the  old  locks 
and  improving  their  operating  machinery  can  be  taken  up  with  a  view 
to  completion  by  the  time  they  will  be  urgently  needed. 


Statement  of  reoeipts  and  expendiiuree  at  Saint  Mary*8  Falls  Canal,  Mie^am,  Omrimg  fJke 
fiscal  year  ending  June  30, 1883. 


Beceipto. 

SxpenditUM. 

Soiiro6< 

Amonot. 

For  wliat  purpose. 

AbmmuiW 

IVrv^oAkliifr 

$536  00 
200  00 

Office  expense* 

General  pttTchMes 

Repairs 

fl,899S 

Senta 

2,9S9tt 

5»073  e 

liAPor operating  cshaI ....t-,.  .r 

L7,i»  S» 

Extra  labor      T 

7,  Ml  61 
318  tt 

Llirhts  on  locks -. 

736  00 

35.5C«7f 
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LTrBMSNT  OF  THE  BUSINESS  OF  THE  SAINT  MARY'S  FALLS  CANAL,  MICHIOAN,  FOIt 
THE  FISCAL  YEAR  ENDING  JUNE  30,   1883. 

.ml>eT  and  class  of  vesselB  passed : 

Side-wheel 134 

•  Tropeller 2,302 

Sail 1,356 

•  Rafts  and  craft  not  registered 311 

Total  number 4,16a 

Registered  tonnage 2,130,181 

reiglit  and  passenger  traffic  through  canal : 

Coal tons..  464,32(K 

Copper do...  25,937 

IPlour barrels..  427,866^ 

Grain bushels..  5,068,417 

Iron  ore tons..  804,766- 

Piff  and  manufactured  iron do...  78,909 

Lumber feet,  6.  M..  74,734.00(^ 

Salt barrels.-  107,836- 

Miscellaneous tons..  171, 30& 

Total  freight do...  1,874,404 

Passengers • 28,401 

The  canal  was  opened  for  navigation  two  hundred  and  sixteen  days  during  the- 
fear.     It  was  closed  for  the  winter  on  December  3,  1882,  and  opened  on  May  2,  1883» 


8iaiement  of  number  of  vessels  passed  through  the  Saint  Mary's  Falls  Canal,  Michigan^ 
with  number,  time,  and  oosi  of  lockages,  during  the  fiscal  year  ending  June  30,  1883. 


Items. 


Thronffh 
old  look. 


Tbrongli 
new  lock. 


Totals  andf 
means. 


Kamber  of  vessels 

ISumlMT  of  lockafces 

Begistered  tonnage 

Tons  of  freight 

Time  per  vessel ■  miuntes . . 

Time  per  lockage do — 

Time  pervesseC  daring  wliioh  vessels  were  In  looks do — 

Cost  per  vessel 

Cost  per  lockage 

Cost  per  ton  registered 

Cost  per  ton  freight 


218 
105 


8,060 
2,166 


4.16» 

2.33^ 

2, 180, 181 

1,874,40« 

II 

8  65* 

15  42 
0.0167 
0.018» 


KOTB.— Cost  includes  all  repairs  and  improvements  made  hy  the  operating  force,  and  all  parcha8e» 
therefor. 

CEMENT  TESTS. 

A  report  on  cement  tests  was  made  by  Mr.  Noble  to  General  Weitzel^ 
page  2345,  Keport  of  Chief  of  Engineers,  1882. 

The  series  of  tests  at  that  time  were  incomplete.  They  have  since 
been  completed  in  the  same  manner  as  begnn.  Mr.  Noble's  interest  in« 
these  tests  still  continues. 

A  copy  of  the  notes  has  been  sent  him  which  he  has  redaced  and 
plotted  up  to  March,  1883.  The  few  observations  made  since  then  have 
been  reduced  in  this  office  and  added  to  the  plot  prepared  by  Mr.  Noble- 
A  copy  of  these  curves  is  appended  which  sufficiently  explains  itself. 

The  difficulty  of  holding  the  briguette  in  the  clamps  with  rubber 
without  crushing  them  was  mentioned  by  Mr.  Noble.  A  number  of  ex* 
periments  were  made  in  which  the  brignettes  were  set  in  the  clamps, 
with  plaster  of  Paris.  The  experiments  were  conducted  by  Mr.  Kipley* 
The  brignettes  that  were  broken  in  this  way  did  not  show  a  higher 
average  strength  than  those  that  were  broken  in  the  ordinary  manner^ 
yet  Mr.  Bipley  thinks  that  less  pressure  was  required  to  hold  them  in 
the  clamps. 
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JJ   4. 
IMPROVEMENT  OF  CHEBOYGAN  HARBOR,  MICHIGAN. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1871,  the  object  being  to  afford  a  channel  from  the  original  mouth  of 
the  river,  200  feet  wide  and  of  not  less  than  14  feet  depth,  which  wis 
modified  in  August,  1882,  to  include  the  deepening  of  the  basin  opposite 
the  steamboat  lauaing  and  the  entire  channel  extending  out  to  tiie 
16-foot  curve  in  the  Straits  of  Mackinac,  200  feet  wide  and  to  a  fall 
depth  of  15  feet. 

Under  the  appropriation  of  August  2, 1882,  of  $10,000,  contract  was 
entered  into  with  Messrs.  Oarkin.  Stickney  &  Gram,  dated  September 
12, 1882,  to  do  the  dredging  required  for  19  cents  per  cubic  yard,  scow 
measurement. 

They  commenced  work  October  19, 1882,  and  continued  to  December 
6,  removing  19,095  cubic  yards  of  clay,  some  sand  and  saw-dust,  when 
operations  were  suspended  for  the  season. 

Dredging  was  resumed  April  14, 1883,  and  continued  to  June  26,  re- 
moving 28,000  cubic  yards,  when  the  funds  available  from  the  appro- 
priation became  exhausted. 

The  total  number  of  cabic  yards  of  excavation  under  Messrs.  Garkin, 
Stickney  &  Oram's  contract  were  therefore  47,095,  of  which  8,(130 
cubic  yards  were  taken  from  the  50-foot  channel  made  the  previous  sea- 
son, which  had  filled  with  sand  and  saw-dust,  and  therefore  required 
redredging. 

The  result  of  the  operations  during  the  past  fiscal  year  may  be  de- 
scribed  as  foUows : 

A  uniform  depth  of  15  feet  of  water  was  made  in  the  winding  basin 
opposite  the  steamboat  landing  and  a  width  of  200  feet  down-stream 
to  the  slip  between  McArthar,  Smith  &  Co.'s  and  the  railroad  dock, 
thence  to  a  channel  1,600  feet  long  and  110  feet  wide,  and  finally  a 
-90-foot  cut  on  the  axis  or  range  line  out  to  the  15-foot  curve  in  the 
fitraits  of  Mackinac. 

The  original  estimate  for  this  work  was  $395|000. 

Amount  thas  far  appropriated $113,000  00 

Amount  of  repayment  for  fuel 3  00 

Total      113,003  00 

Amount  expended 112,881  98 

It  will  be  seen  from  the  foregoing  that  if  the  improvement  be  com- 
pleted according  to  the  existing  project,  the  cost  will  be  less  than  half 
the  amount  of  the  original  estimate,  ander  which  Congress  authorized 
its  commencement. 

The  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearect 
-port  of  entry  is  Grand  Haven,  Mich.,  and  the  nearest  light-house  is  at  Cheboygan. 

The  reasons  for  undertaking  this  improvement  and  pushing  it  for- 
ward to  completion  have  been  stated  in  each  annual  report  for  years 
past,  and  it  is  not  deemed  necessary  to  now  repeat  them,  but  merely  to 
«ay  that  the  construction  of  railroads  in  that  direction,  one  (the  Mack- 
inaw extension  of  the  Michigan  Central)  being  now  in  full  operation  to 
Cheboygan  and  beyond,  has  increased  the  importance  of  the  point  even 
more  rapidly  than  was  anticipated. 
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Money  statement 

July  1,  1882,  amount  available $269  42 

Amount  received  from  sale  of  fuel 3  00 

Amount  appropriated  by  act  passed  August  2, 1882 10,000  00 


JxxVj  ly  1R83,  amount  expended  during  fiscal  year,  exclusive 
[>f  c     '  "    '   


10,272  42 


of  outstanding  liabilities  July  1,  1882 $10, 031  40 

July  I,  1883,  outstanding  liabilities 120  00 

10,151  40 

July  I,  1883,  amount  available 121  02 

Amount  (estimated)  reouired  for  completion  of  existing  project 50, 000  00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1885 .  26, 000  00 


Abstract  of  bids  for  dredging ^  ivMoroving  harbor  at  Cheboygan.  Mioh,,  received  and  opened  by 
Maj,  F.  Harwood,  Corpe  of  Engineers,  on  September  12,  1882,  in  accordance  with  adver- 
tisement dated  Angnst  21,  1882. 


ITo. 


CarUn,  Stickney  Sl  Gram,  Bast  Saginaw,  Mioh  , 

Charlea  S.  Barker.  Saidt  Ste.  Maria,  Mich 

Tbomaa  M.  Habbell,  Saginaw,  Mioh 

Henry  Starke,  Milwaukee,  wis 

John  Hlckler,  BnfiUo,  N.  Y 


Fercu.] 


uyd. 

10  19 
20 
25 
30 
40 


Contract  awarded  to  Carkin,  Stickney  &,  Cram. 


COMMBRCIAL    STATISTICS    FOR    THE    HARBOR    OF    CHEBOYQAN,   MICHIGAN,   FOR   THB 
FISCAL  YEAR  ENDING  JUNE,  30,   1883. 

Cheboygan,  Mich.,  July  2,  1883. 

Dear  Sir:  In  compliance  with  your  request  I  take  pleasure  in  handing  you  the 
inclosed  statement  in  regard  to  the  statistics  of  this  port,  so  far  as  I  am  able  to  arrive 
at  facts.  I  have  no  record  of  exports  from  this  port,  the  manifests  being  forwarded 
to  Grand  Haven. 

The  statement  of  entrances  and  clearances  do  not  by  any  means  show  the  number 
of  craft  entering  the  harbor.  I  have  taken  some  trouble  to  examine  the  files  of  the 
Northern  Tribune,  and  from  its  marine  column  I  find  that  the  lines  of  steamers  run- 
ning from  Detroit  to  Saint  Ignace,  viz,  City  of  Cleveland,  Atlantic,  Flora,  Pearl, 
Keweenaw — 

Times.    Tonnage. 

Called  in,  bound  up,  a  total  of 162    137,454 

Called  in,  bound  down,  a  total  of 162    137,454 

Occasional  steamers 37      22,702 

351    207,610 

None  of  these  appear  on  the  records  of  the  custom-house,  as  they  did  not  enter  o^ 
clear  from  this  poit.  If  they  had  entered  and  cleared  each  time  it  would  have  showed 
as  follows: 
Entrances,  351;  tonnage,  297,610.  Clearances,  351;  tonnage,  297,610. 
In  addition  to  this  there  are  a  large  number  of  vessels  that  take  grain  to  Buffalo, 
and  from  there  clear  light  to  Chicago  and  call  in  at  this  port,  load  lumber,  and  pro- 
ceed on  their  through  clearance. 

Hoping  the  information  desired  may  be  derived  fh>m  what  I  have  given  you,  I 
remain,  respectfully,  yours, 

C.  S.  Ramsey. 

Deputy  Collector, 
F.  U.  Farquhar. 

Major  of  Engineer $, 
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Statement  of  veweU  entered  and  cleared  during  thejleedl  year  ending  Jmne  30,  ISBL 


Cbftractor  of  veMeU. 

BntriM. 

i 
I 

pocu. 

No. 

Toim»g«. 

No. 

1 
TonnAgtt.   I 

Ko.    1  ToM^. 

Siemn  remmLt 

282 
209 

fiC,264 
61.399 

286 

216 

57.052  1 
62.491  1 

ni       Km 

Bfhil  TM0618 . .  a . . .    ^ 

•4 1       atK 

ToUl 

441 

117,063 

462 

U9,543 

147  1          Tl.EE 

*  No  record. 
Bevenne  collected 96,SlfS 


Sonrces  ftom  which  collected: 

Daties 1 3»d9  « 

Marine-hospital  coUections 214  ** 

ToDDage  tax €3t  3 

iDBpectioD  of  steamboats 415 's 

Entrances  and  clearances 514  4# 

From  all  other  sources 81S  96 


Total 6,513  a 

IMPORTS. 

Immigrants' effects $3,547  25 

Livestock 21.643:5 

Fish 6,594  74 

Manufactured  articles lOSstf 

Butter 1,366  36 


Total 33, 154  » 


JJ5- 


IMPROVEMENT  OF  ALPENA  HARBOR,  AT  THUNDER  BAY,  MICHIGAir. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1876, 
the  object  being  to  afford  a  channel  of  entrance  of  navigable  width  ^ 
of  not  less  than  13  feet  in  depth,  sabseqnently  modified  with  a  view  to 
making  a  channel  of  14  feet  in  depth. 

Under  the  appropriation  of  $13,000  made  by  act  of  Congress,  dated 
Angnst  2,  1882,  contract  was  entered  into  with  Mr.  Charles  S.  Barker* 
of  Sanlt  Ste.  Marie,  Mich.,  dated  September  12, 1882,  to  do  the  dredging 
required  for  20  cents  per  cubic  yard,  scow  measurement. 

Work  was  commenced  October  3,  1882,  and  continued  until  Novea- 
ber  25,  when,  on  account  of  sudden  cold  weather,  it  was  closed  for  tbe 
season;  6,737  cubic  yards  of  material  were  removed,  consisting  priod- 
pally  of  sand,  some  hard-pan,  and  water-soaked  slabs. 

On  the  9th  of  May,  1883,  dredging  was  resumed  and  continued  totlie 
end  of  the  fiscal  year,  10,162  cubic  yards  being  removed,  giving  a  t<^ 
of  16,899  cubic  yards  under  Mr.  Barker's  contract  during  the  past  fiseal 
year. 

On  account  of  severe  weather,  high  water,  and  other  drawbacks  tbe 
work  was  not  completed  at  the  time  specified  in  the  contract ;  the  hi- 
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ir  ^w^as  therefore  extended  to  December  1, 1883,  and  dredging  will  be 
^ntinued  daring  the  present  season. 

^t:  this  time  it  seems  probable  that  the  amonnt  already  appropriated 
ill  be  sufficient  to  complete  the  improvement  according  to  the  existing 
roject.  For  this  reason  no  estimate  is  submitted  at  this  time  for  the 
seal  year  1884-'85.  Should  the  operations  now  going  on  develop  a 
eeessity  for  further  appropriations  a  supplementary  report,  with  esti- 
late,  will  be  forwarded. 

Tills  work  is  located  in  the  collection  district  of  Port  Huron,  Mich.  The  nearest 
OTt>  of  entry  is  Port  Huron,  Mich.,  and  the  nearest  light-house  is  at  Thunder  Bay 
Uver. 

The  commerce  directly  benefited  by  the  work  is  that  to  and  from 
Dh  under  Bay  Biver,  at  the  mouth  of  which  is  situated  the  important 
md  g^rowing  town  of  Alpena. 

Moneg  statement. 

ruly  ly  1882,  amount  available |109  52 

Ajuonnt  appropriated  by  act  passed  August  2,  1882 15, 000  00 

15, 109  52 
July  1,  1883,  amount  expended  during  fiscal  year,  ezclusiye  of 

outstanding UabUities  July  1, 1882 |2,844  74 

July  1,  1883,  outstanding  liabilities 1.597  20 

4.441  04 

July  1, 1883,  amount  ayailable 10,667  58 


Ahatraet  of  bids  for  dredging^  improving  harbor  at  Thunder  Bay,  MieMgan,  received  and 
opened  by  Maj,  F,  Barwood,  Corpe  of  Engineers,  on  September  12,  1882,  in  aeoordanoe 
with  advertieemeni  dated  Awgust  21.  1882. 


3o. 


ChariM  8.  Barker,  Sanlt  Ste.  Hairie,  Mioh 

Thomas  M.  Habbell,  Saginaw,  Mioh 

Carkin,  Stfokney  &  Craa,  Bast  Saginaw,  Mioh. 
Honry  Starke,  MUwankee,  Wis 


Pwr  eu.  yd, 

94 
28 


Contract  awarded  to  Charles  S.  Barker. 

'OOKMBROIAL  STATISTICS  FOR  THE  PORT  OT  ALPENA,  THUNDBR  BAT,  MICHIOAN,  TOR 
THB  FISCAL  TBAR  ENDINO  JUNE  30,  1883. 

Alpena,  July  3, 1883. 
Bear  Sir  :  At  your  request  I  herewith  forward  to  you  a  statement,  as  near  as  I  can 
estimate,  of  the  shipping  of  this  port  for  the  fiscal  year  ending  June  30,  1883.    As  I 
stated  in  my  letter  to  you  several  days  since,  it  is  impossible  for  me  to  give  an  accurate 
statement  of  the  yalues  of  either  imports  or  exports,  as  I  have  no  means  of  knowing, 
meither  of  the  draughts  of  steamers  and  sail  and  barges,  so  I  leave  those  blank ;  but  to 
give  a  more  general  idea  of  the  business  of  this  port  I  will  state  that  the  steamer  City 
■m  Cleveland  enters  and  departs  from  this  port  twice  a  week,  without  report  or  clear- 
ance, and  the  steamer  Keweenaw  once  a  week,  also  the  steamers  Flora  and  Atlantic 
same ;  also  the  steamers  Aurundal  and  Metropolis  three  times  a  week  each  to  and  from 
Bay  City.    Also  many  vessels  that  take  clearances  from  other  ports  for  Chicago,  that 
•  oome  and  load  here  and  do  not  report  or  clear  from  this  port.    So  it  is  quite  impossible 
to  give  a  very  accurate  statement  of  the  business  of  this  port. 
Yours,  respectfully, 

G.  S.  Lester, 
Depnty  Colkoior. 
Maj.  P.  U.  Faeqtthar. 
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StaUment  of  vessels  entered  and  cUared  during  fiseal  year  ending  Jvne  30, 1883. 


GhMActer  of  tmmIb. 

Sntriea. 

ClMnncies.     { 

Ka 

ToniMge. 

NOL 

eollectai. 

Tonxiace. 

ao2 

455 
None. 

8S.M0 
90,450 

202 
455 

86  800      .- 

8«llTeMels 

96^450 

**"'"*"""'  ----•--  — 

Total .' 

«57 

181,750 

057 

181,75*<      $MiS 

J  J  6. 
IMPROVING  HARBOR  AND  RIVER  AT  AU  SABLE,  MICHIOA17. 

At  the  beginning  of  the  fiscal  year  ending  June  30, 1883,  the  lower 
portion  of  the  United  States  pile  and  edging  revetment  bailt  on  tbe 
northeasterly  boundary  of  the  river  channel  in  1881,  and  called  SectioQ 
lY,  had  become  undermined,  the  slab  and  edging  filling  had  settled 
below  the  water  line,  and  the  piles  were  beginning  to  lean  over  into  tiie 
channel  on  account  of  insufficient  penetration.  The  repairs  of  this  sec- 
tion of  work  were  made  in  July,  1882,  at  an  expense  of  $31.55. 

One  hundred  and  fifty  linear  feet,  being  the  outer  end  of  the  revet- 
ment extension  of  the  south  United  States  pier,  was  wrecked  in  the 
fall  of  the  season  of  1882 ;  but  as  Mr.  Gram  had  discontinued  the  ooa- 
Btruction  of  his  lumber  dock,  which  formed  the  backing  and  filling  be- 
hind the  United  States  revetment  (and  which  Mr.  Oram  had  furnished 
at  his  own  expense)  it  was  not  deemed  advisable  to  renew  ^e  wrecked 
portion  of  the  Oovemment  work  at  this  time. 

It  was  expected  that  the  extension  of  the  south  United  States  pier 
into  deep  water  would  guide  the  swift  current  of  the  river  in  sach  a 
manner  that  the  channel  dredged  in  May,  1882,  giving  10  feet  depth  of 
water,  would  receive  the  benefit  of  a  scour  and  thus  remain  intact 
Such  was  not  the  result,  however,  as  was  shown  by  an  examination  made 
within  six  weeks  after  the  dredge  cut  was  completed.  The  ^r  at  the 
mouth  of  the  river  extends  from  the  end  of  the  north  or  lighthouse 
pier  obliquely  across  the  axis  of  the  river  channel  to  the  end  of  and 
slightly  beyond  the  south  pier  extension,  its  outer  £Ebce  being  a  steep 
incline  to  deep  water  in  Lake  Huron. 

An  examination  made  under  the  direction  of  M%j.  F.  U.  Farquhar, 
May  4  and  5, 1883,  established  the  fact  that  no  scouring  effect  can  be 
produced  by  the  extension  of  the  south  pier  alone  $  that  the  bsff  is  con- 
tinually and  gradually  increasing  in  size^  diverting  the  river  current  to 
the  north waid,  and  that  in  order  to  maintain  a  navigable  channel  en- 
trance dredging  will  be  required  not  only  once  in  a  season,  but  in  eveny 
month  of  the  season  of  navigation,  unless  the  north  United  States  pier 
is  extended  in  a  like  inexpensive  maimer  to  the  full  lengtii  of  tile  south 
pier. 

Under  the  direction  of  Mcyor  Farquhar,  estimates  for  pier  extensions 
were  made  in  June,  1883,  as  follows : 

North  pier : 
3  oribe  80  by  20  by  12  feet  deep,  with  5  feet  snperstractare. 
3  cribs  80  by  20  by  14  feet  deep,  with  6  feet  saperatniotaie. 
3  cribs  80  by  22  by  16  feet  deep,  with  5  feet  saperstractnre. 
3  cribs  80  by  24  by  18  feet  deep,  with  5  feet  snpentrnctnie. 
1  crib  30  by  30  by  18  feet  deep,  with  6  feet  superstractare.  « 

990  linear  feet,  north  pier  extension. 
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South  pier : 
Dril>e  80  by  22  by  16  feet  deep,  with  5  feet  saperstracture. 
ribs  80  by  24  by  18  feet  deep,  with  5  feet  saperstructnre. 


ri\>  30  by  30  by  18  feet  deep,  with  6  feet  saperstractare, 

I  linear  feet,  aoath  pier  extension. 

Total,  1,460  linear  feet  of  crib-pier  conBtmction,  at  an  estimated  cost  of  960,000,  or 


k.BO  x^r  linear  fo«t. 

It  is  not  apparent  that  the  expensive  crib  constmction  will  be  any 
[>re  efficacioas  in  confining  the  river  current  so  as  to  maintain  achan- 
il  entrance  of  navigable  depth  than  a  pile  and  edging  pier  would  be; 
id  at  this  locality,  where  pile  piers  are  built  out  from  the  shore  of  Lake 
QTon,  used  for  lumber  docks,  and  withstand  the  heaviest  seas,  where 
ftbs  and  edgings  can  be  obtained  in  abundance  at  a  nominal  expense, 
le  less  expensive  pile^pier  construction  should  be  adopted  in  extension 
^  the  piers,  with  the  exception,  perhaps,  of  the  terminal  crib,  on  to 
hich  the  light-house  should  be  moved.  If  the  north  pier  can  be  ex- 
aided  the  required  length  in  one  season,  provision  should  be  made  for 
ifflcient  funds  to  remove  the  bar  entirely  and  dredge  a  channel  the  full 
idth  between  the  piers  and  to  12  feet  clear  depth  of  water,  in  order 
>  prevent  the  shifting  of  the  old  or  formation  of  a  new  bar  by  the 
ction  of  the  river  current.  To  do  this  would  require  the  removal  of 
boat  18,000  cubic  yards  of  material,  at  a  cost  estimated  at  33^  cents- 
>er  cubic  yard,  or  a  total  of  (6,000. 

Tbe  project  of  confining  the  upper  reaches  of  the  river  between  nearly 
parallel  lines  of  pier  has  proved  entirely  satisfactory,  the  channel  from 
he  Oscoda  or  State  road  bridge  to  the  mouth  of  the  river  having  deep- 
ined  to  nearly  10  feet  without  the  aid  of  a  dredge,  and  solely  by  an  in- 
reased  scouring  action  of  the  current  resulting  from  the  confinement 
)f  the  river  bed  between  the  piers. 

The  so-called  Backus  Revetment,  having  been  abandoned  to  the  use 
)f  the  Government  by  coftimon  consent  of  property  owners  along  the 
river  fronts,  was  included  in  the  original  project,  the  northeasterly  re- 
vetment, section  3,  being  essentially  an  extension  of  the  Backus  Bevet- 
ment.    The  latter  has  threatened  to  succumb  under  the  force  of  the  in- 
[^leased  current  and  greater  depth  of  water  along  its  channel  frt)nt,  so 
that  it  became  necessary  to  drive  a  row  of  piles  in  front  of  the  places 
where  the  structure  appeared  to  be  the  weakest.    At  the  upper  end^ 
where  originally  drop-gates  were  used  for  the  admission  of  logs  to  the 
store-boom  in  the  rear  of  the  revetment,  a  large  section  was  broken 
through  and  one  of  the  gates  carried  away.    A  great  body  of  water  is 
thus  diverted  from  the  river  channel  into  the  boom,  raising  the  water 
level  therein,  and  as  the  small  log  chutes  at  the  lower  end  of  the  United 
States  Bevetment,  section  4,  are  not  adequate  for  the  prompt  discharge  of 
the  surplus,  the  United  States  Bevetment,  as  well  as  the  old  Backus 
Bevetment,  is  threatened  destruction  by  being  gradually  undermined. 
The  former  has  been  repaired  once,  as  stated  in  the  beginning  of  this 
report,  but  the  latter  is  still  in  a  precarious  condition. 
.  To  complete,  therefore,  permanently  the  upper  river  improvement,  it 
§^  ^1  be  necessary  to  repair  and  reinforce  the  Backus  Bevetment,  includ- 
ing the  construction  of  a  log  chute  at  its  upper  end  of  sufficient  width 
to  admit  a  dredge  into  the  boom  when  necessary.    The  work  has  been 
estimated  to  cost  (4,500,  and  was  recommended  in  the  annual  report  for 
the  fiscal  year  ending  June  30, 1882. 

Nothing  short  of  the  work  herein  proposed  will  accomplish  the  object* 
Its  estimated  cost  is  (32,121.60.  It  would  be  advisable  to  appropriate 
the  entire  amount  of  the  estimate  at  one  time,  and  it  ought  not  to  extend 
beyond  two  appropriations.  In  the  latter  case,  to  insure  satisfactory  re- 
sults, the  sum  appropriated  to  begin  the  work  should  be  at  least  (20,000. 
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Attention  is  respectfully  invited  to  the  appended  report  of  B.  E 
Maehle,  assistant  engineer. 

This  work  is  Bitnated  ia  the  Haron  coUection  district,  Michigan,  about  14  aiki 
north  of  Tawas  light-hoase.    The  nearest  port  of  entry  is  Port  Haron,  Mich. 

The  original  project  for  the  improvement  was  adopted  in  1866,  aol: 
moditted  in  1879,  the  object  being  to  afford  a  channel  of  10  feet  indeptk; 
with  a  width  of  100  feet.  The  project  now  suggested  is  to  increase  tfae 
4epth  to  12  feet,  the  width  remaining  the  same  as  before.  ! 

The  original  estimate  of  the  cost  of  the  work  was  $82,892.72,  andtha 
appropriations  to  the  present  time  amoant  to  $107,970,  of  which  $4,90(l5i| 
remain  unexpended,  making  the  cost  thus  far  $103,069.45.  This  li4 
4imount  may  be  slightly  in  excess  of  the  actual  cost,  since  it  is  posabb 
that  some  of  the  b^ances  of  appropriations  may  have  been  retonedti 
the  Treasury. 

The  cost  of  the  work,  however,  has  exceeded  the  estimates,  due  » 
tirely  to  the  physical  characteristics  of  the  locality,  which  are  of  saeki 
nature  as  to  render  the  duration  of  any  improvement  very  limited.  li 
1868  the  officer  then  in  charge  of  the  work,  and  who  made  the  origiai 
estimate,  estimated  that  an  annual  appropriation  of  $6,000  would  ki 
required  to  keep  the  channel  open  by  dredging,  and  his  successor  k 
1870,  with  added  experience,  estimated  that  the  cost  of  this  anoiil 
dredging  would  be  $3,000.  This  has  been  confirmed  bj  the  knowMgi 
gained  during  the  subsequent  years. 

The  project  now  submitted  is  not  expected  to  permanenH^  improve  the 
entrance  channel  to  the  harbor,  but  merely  to  secure  an  available  chai- 
nel  for  a  sufficient  length  of  time  to  justify  the  cost. 

I  submit  estimates  for  pile  and  edging  pier  extension  for  the  improre*  .1 
ment  of  the  river  inside  and  for  dredging  between  the  extended  pien*   I 

•  'i 

S8TIXATB  OF  COST  OF  PILB  AKD  KDOINO  PIXR  KXTEK8IOK  AT  AU  fiABLB  HITEB19: 
HARBOR,  MICHIOAK— NORTH  PIXRy  990  LDnSAR  FSBT;  SOUTH  FISR,  470  XiXUl ' 
FKST. 

NORTH  PIBR. 

384  oak  or  Norway  pUes,  30  feet  long,  at  $4 tl^SSi 

3U4  oak  or  Norway  piles,  35  feet  long,  at  |5 l,99i 

134  oak  or  Norway  piles,  40  feet  long,  at  $6 Wf 

62,080  feet,B.  M.,  pine  timber,  12 by  12  inches,  at|25 2,08111 

1M,  000  feet,  B.  M.,  oak  timber,  8  by  12  and  8  by  6  inches,  at  $35 84ilt 

18, 900  feet,  B.  M.,  pine  plank.  3  by  12  inches,  at 920 snt 

13, 350  pounds  screw  and  wasder  boltflL  1^  inch,  at  8  cents l,^^ 

2,160  ponnds  wronght  iron  7-inch  spikes,  at5  cents l^jj 

2, 546  cords  slabs  and  edgings,  at  50  cents ^'^!!- 

280  cords  stone,  at  110 2^| 

Add  10  per  cent,  for  contingencies !,»{??. ■ 

SOUTH  PIBR. 

352  oak  or  Norway  piles,  35  feet  long,  at  $5 lUT^^ 

134  oak  or  Norway  piles,  40  feet  long,  at|6 1^^* 

40,920  feet,  B.  M.,  pine  timber,  12  by  12  inches,  at|25 1,0^ jf 

12,000  feet,  B.  M.,  oak  timber,  8  by  12  inches  and  6  by  8  inches,  at  $35 4^  «J 

9,600  feet,  B.  M.,  pine  plank,  3  by  12  inches,  at  $20 198tt 

6,800  ponnds  screw  ana  washer  bolts,  1^  inches,  at  8  cents ^J 

1,200  ponnds  wrought  iron  7-inch  spikes,  at  5  cents ^2 

1,316  cords  slabs  and  edgings,  at  50  cents ^J 

144  cords  stone,  at  110 1,<^* 

Add  10  per  cent,  for  oontingendes 
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RECAPITULATION. 

Bstimated  cost  of  north  pier |14,043  70 

Estimated  cost  of  south  pier 7,577  90 

Total  cost  of  pier  extension 21,621  60 

Bstimat-ed  cost  of  the  river  improvement 4, 500  00 

Estimated  cost  of  dredging 6,000  00 

Total  estimated  cost  of  the  project 32,121  60 

Money  statement 

hily  1,  1882,  amount  available f60  95 

imount  appropriated  by  act  passed  August  2,  1882 5,000  00 

5,060  95 
fuly  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1882 IGO  40 

fuly  1, 1883,  amount  available 4,900  55 

imount  (estimated)  required  for  completion  of  existing  project 32, 121  60 

imount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  32, 121  60 


REPORT  OF  MR.   B.   H.   MUEHLB,   ASSISTANT  ENGINEER. 

Au  Sable,  Mich.,  May  7,  1883. 

Major:  In  obedience  to  your  instructions  to  make  an  examination  and  report  the 
condition  of  the  Au  Sable  river  and  harbor  improvements,  I  have  visited  Au  Sable, 
lave  taken  soundiugs  in  the  river,  from  the  State  Road  Bridge  to  the  mouth  and  over 
/he  outer  bar,  and  now  have  the  honor  to  report  the  following : 

The  plank  beam  wall  which  confines  the  river  along  the  easterly  or  Au  Sable  village 
Tont  (built  in  1879,  and  called  sections  1  and  2  in  former  reports)  is  in  Rood  condi- 
4on.  The  plank  beam  has  settled  somewhat,  but  rests  upon  a  gravel  foundation  in  a 
mfficient  number  of  places  to  prevent  its  further  settling;  its  upper  surface  is  within 
I  to  2  feet  of  the  timber  connecting  the  tops  of  the  two  rows  of  piles,  between  which 
it  is  held  in  upright  position. 

The  pile  and  edging  revetment  built  on  the  opposite  side  of  the  river  (sections  3  and 
I)  is  also  in  excellent  preservation,  the  slab  and  edging  filling  having  settled  but  very 
Little,  with  the  exception  of  the  lower  end  near  the  chut-e  constructed  for  the  accom- 
modation of  J.  £.  Potts  &  Co.'s  saw-mill,  where  the  filling  has  settled  to  near  the 
watf^r's  edge,  on  account  of  a  strong  nndermining  current  produced  by  the  insufiicient 
lischarge  of  the  water  from  Potts'  boom  in  the  rear,  for  which  the  aforesaid  chute 
furnishes  the  only  outlet. 

The  river  channel  between  the  beam  wall  and  revetment  has  been  scoured  out  by 
the  current  to  a  depth  of  clear  9  feet,  with  many  places  showing  10  feet  and  over,  and 
some  of  these  to  gravel  bottom.  Thus  the  object  sought  has  oeen  attained  at  this 
locality,  but  at  the  expense  of  the  safety  of  the  Backus  Revetment,  a  dilapidated  and 
ibondoned  pile  and  edging  structure  extending  from  the  State  Road  Bridge  to  the 
initial  point  of  section  3,  and  of  which  the  latter  is  an  extension.  The  river,  emerg- 
ing from  underneath  the  said  bridge  with  a  swift  cc^rrent,  has  broken  through  the 
nreakest  portion  of  the  Backus  Revetment  near  its  upper  end,  a  length  of  about  150 
!eet,  and  feeds  the  booms  and  log  channels  east  of  it  with  a  desirable  amount  of  water, 
)nt  also  with  an  unwelcome  quantity  of  sand.  The  openings  at  the  lower  end  of  the 
United  States  Revetment  being  inad equate  for  prompt  discharge,  the  water  in  the 
M>oms  is  raised,  and  seeks  to  make  for  itst'lf  an  outlet  at  the  weakest  points  of  the 
>ast  revetment.  Thns  the  Backus  Revetment  was  gradually  undermined  to  an  alarm- 
ng  degree,  and  as  it  formed  part  of  the  original  project  of  confining  the  river  current 
>etween  narrow  boundaries  from  the  State  Road  Bridge  to  Potts'  dock,  it  became 
leoessary  to  strengthen  it  in  order  to  prevent  i  tn  eventual  entire  destruction.  Accord- 
ngly  a  row  of  piles  was  driven  along  its  channel  front  with  sufficient  penetration  to 
ceep  the  old  structure  and  its  slab  filling  in  position.  These  piles  are  still  in  place, 
md  have  answered  their  purpose,  but  they  project  10  to  15  feet  above  the  water  sur- 
'ace,  and  are  not  secured  to  the  revetment  or  connected  with  each  other.  A  walmz 
>iece  at  the  water's  edge,  and  a  cap  timber  drift- bolted  to  the  tops  of  the  piles,  cut  on 
it  a  height  of  5  feet  aoove  low  water,  together  with  some  suitable  connection  with 
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the  old  work,  would  be  sufficient  to  complete  the  repairs  so  well  begun.  The  _ 
owning  the  boom  immediately  behind  the  revetment  inform  me  that  they  are  wil^^ 
to  provide  and  put  in  a  filling  of  slabs  and  edgdngs  or  brush  t-o  the  proper  heigkt  k 
their  expense  The  upper  end  of  the  Backus  Revetment,  below  the  break,  thn^k 
which  logs  are  now  passed  into  the  booms,  was  secured  by  a  pile  and  timber  bulkhn^ 
which  I  found  in  good  condition.  From  this  point  to  the  bank  on  a  line  at  an  ikIb 
of  about  45  degrees,  a  distance  of  117  feet,  the  Revetment  should  be  extended  witk  & 
chute  similar  in  construction  to  the  one  at  Potts'  dock.  By  this  means  no  greiier 
amount  of  water  could  enter  the  booms  above  than  the  openings  below  are  abk  m 
discharge,  and  though  the  current  required  or  desirable  to  move  the  logs  in  the  bitni 
may  be  considerably  reduced,  yet  the  further  undermining  of  any  portion  of  the  «m: 
revetment  will  be  prevented  and  the  original  nroject  completed,  with  as  good  nm^ 
in  making  and  maintaining  a  good  navigable  channel  between  the  State  Road  Bri^ 
and  the  mouth  of  the  river  as  has  been  or  could  be  expected. 

But  the  benefit  to  navigation  derived  from  this  part  of  the  improvement  is  eotii^ 
neutralized  by  the  difficulty  of  entering  the  mouth  of  the  river.  A  bar  of  sand  kM 
formed  across  the  channel  entrance,  which  cannot  be  permanently  removed  by  diode 
ing ;  its  crest  is  5  feet  below  low  water.  The  soundings  taken  by  me  on  May  5,  tdfeC 
fail  to  reveal  the  slightest  trace  of  the  dredge  cut  75  feet  wide  and  12  feet  deep  {Z^* 
cubic  yards),  made  during  the  month  of  May,  18^2,  and  I  am  informed  that  it  filial 
up  soon  after  it  was  made.  If  this  bar  is  not  removed  by  the  Government,  the  nC- 
owners  will  dredge  a  cut  through  it  at  their  own  expense  this  season  for  temponr; 
relief.  The  outer  face  of  the  bar  is  a  steep  incline  toward  deep  water,  say  16  fees 
depth,  and  it  is  the  general  opinion  of  the  parties  most  interested  in  shipping  at  lk» 
harbor  that  if  the  north  pier  was  extended  to  deep  water  parallel  to  and  shoot  l@i 
feet  distant  from  the  south  pier,  with  a  timber  and  stone  crib  at  ita  outer  eiid,0B 
which  the  light-house  should  be  placed,  the  removal  of  the  bar  would  be  of  peisa- 
nent  benefit  to  navigation.  As  Mr.  John  C.  Gram  extended  a  slab  pier  hehind  m 
pile  revetment  on  the  south  side  of  the  channel  entrance  at  his  expenae,  ao  it  k 
believed  would  Mr.  J.  E.  Potts  provide  a  filling  for  a  similar  pile  pier  on  the  ssitb 
side  if  the  Government  would  build  the  crib  for  the  light-house  and  connect  it  vith 
the  present  terminus  of  the  north  pier  by  a  pile  revetment.  If  while  this  filliiif;  it 
being  placed  the  present  sand-bar  is  entirely  removed  by  dredging,  it  is  prob^h 
that  the  channel  entrance  will  remain  open,  for  vessels  drawing  as  much  as  the  iraer 
harbor  will  allow,  for  the  period  of  six  years  and  longer. 

There  are  twenty  vessels  of  various  sizes  loaded  here  every  week,  sver^isg 
9,000,000  feet  of  lumber,  and  as  most  of  the  lumber  docks  are  on  the  snore  ofi^ 
lake,  and  the  vessels  while  being  loaded  are  exposed  to  storms  from  northeast  mii 
southeast,  an  easily  accessible  inner  harbor  would  be  of  great  benefit  to  the  ahippisf^ 
On  the  approach  of  a  storm,  partially  loaded  vessels  are  now  obUced  to  seek  ahdtcr 
in  Tawas  Bay,  a  run  of  15  miles  from  here,  and  much  damage  to  lives  and  propotj 
would  l>e  prevented  if  such  vessels  could  be  towed  into  the  river,  where  even  now 
there  is  plenty  of  room  and  sufficient  depth  of  water  for  all  vessels  which  may  fee 
loading  outside  at  the  same  time. 

The  price  of  timber  has  considerably  advanced  since  last  year ;  white  pine,  «»- 
mon  lengths,  costs  |14  to  $18  per  1,000  feet,  B.  M. ;  Norway  pine,  from  |1I  to  $13;  pik*. 
about  |2  each ;  pile-driving  inside  the  river  $1.50,  and  outside  $1.75  to  |2  per  piV* 
driven.  There  is  a  quantity  of  iron  screw  and  drift  bolts  stored  in  the  warehoo* 
near  the  lower  end  of  the  beam  wall,  which  might  be  used  in  construction  or  TefMU 
work. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

B.  H.  MUKHUE, 

Asnttant  Sngimstr. 
Maj.  F.  U.  Farquhar, 

Corps  of  Engineers,  U»  S»  A, 


J  J  7. 

IMPROVEMENT  OF  SAGINAW  RIVER,  MICHIGAN. 

At  the  beginning  of  the  fiscal  year  ending  Jnne  30, 1883,  repairs  and 
re-enforcement  of  the  upper  section  of  the  Oarrollton  Plank  Beam  Ttaio- 
ing  Wall  were  in  progress  and  completed  daring  the  months  of  Jaly  and 
August,  1882. 

Maj.  P.  Harwood's  proposition  for  the  expenditure  of  the  $125yiM 
appropriated  by  act  of  Congress  dated  August  2,  1882,  was  based  upon 
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'^lie  survey  of  1881,  and  the  projects  of  improvement  given  in  his  report 
<f&ated  November  20, 1881,  all  of  which  were  referred  to  a  Board  of  Engi- 
:Kjieer  Officers  created  by  Special  Orders  No.  82,  Office  of  the  Chief  of  Engi- 
"X^eers,  and  composed  of  Maj.  H.  M.  Robert,  Maj.  F.  U.  Farquhar,  and 
Afaj.  D.  P.  Heap. 

The  Board  met  at  East  Saginaw  on  the  13th  of  September,  18S2,  and 
^t  Detroit  on  the  18th  of  October,  and  recommended  dredging  the  Sagi- 
:Kiaw  River  from  the  head  of  navigation  to  the  Portsmouth  Bridge  at  Bay 
<Jity  to  a  depth  of  twelve  feet,  not  less  than  200  feet  wide,  estimated 
1270,000  cubic  yards ;  also  in  front  of  Bay  City  to  a  depth  of  14  feet,  esti- 
vnated  80,000  cubic  yards,  and  across  the  bar  at  the  mouth  of  the  river- 
t;o  a  depth  of  14  feet,  estimated  at  240,000  cubic  yards ;  and  the  con- 
struction of  two  cross-dams  at  Carrullton  Bar  and  Oneida  Channel,  re- 
spectively.   The  total  estimated  cost  of  these  projects  is  $446,000.    In 
conformity  with  the  conclusions  of  the  Board,  Maj.  F.  IJ.  Farquhar^ 
Corps  of  Engineers,  United  States  Army,  who  had,  on  September  16, 
1882,  relieved  Major  Harwood,  submitted  his  proposition  for  the  expendi- 
tare  of  the  appi  opria tion  of  August  2, 1882,  of  *'  which  $60,000  were  to  be 
Uiaed  opposite  Bay  City  and  for  deepening  the  channel  from  the  river 
into  the  bay,  and  $65,000 for  improving  the  river  above  Bay  City,"  ;<«  fol- 
lows: To  construct  the  cross-dams  at  Carrolltou  Bar  and  Oneida  Chan- 
nel, estimated  cost  $6,000;  to  commence  dredging  above  Bay  City  at 
Willow  Island,  and  to  work  up-stream,  removing  bars,  as  far  as  the  funds 
available  ($58,000)  shall  admit  of;  to  remove  the  bar  in  front  of  Bay 
City,  80,000  cubic  yards,  and,  with  the  balance  of  appropriation,  to  com- 
mence the  dredging  of  the  channel  through  the  bar  at  the  mouth  of  the 
river.    These  recommendations  having  been  approved,  bids  for  dredg- 
ing in  three  separate  locations  were  invited  January  17  and  opened  Feb- 
ruary 14, 1883. 

On  February  14, 1883,  coutract  was  entered  into  with  Mr.  Castle  Suth- 
erland for  dredging  in  front  of  Bay  City  for  25  cents  per  cubic  yard,  scow 
measurement ;  also,  on  February  16,  with  Messrs.  Carkiu,  Stickney,  and 
Cram,  for  the  dredging  above  Bay  City  for  37^  cents  per  cubic  yard,  scow 
measurement.  The  lowest  bidder  for  the  work  of  diedgiug  the  channel 
across  the  bar  at  the  mouth  of  the  river,  Mr.  David  W.McConnell  (bid- 
ding 30  cents),  failed  to  enter  into  contract ;  hence  the  next  lowest  bid- 
der, Mr.  Castle  Sutherland,  was  awarded  the  contract  Man*h  27, 1883,  at 
60  cents  per  cubic  yard,  scow  measurement. 

On  June  1,  1883,  dredging  operations  were  begun  under  the  three 
contracts  above  mentioned,  and  during  the  month  of  June,  the  last  of 
the  fiscal  year,  the  following  quantities  of  materials  had  been  removed: 

Cubic  yards. 

1.  Above  Bay  Citv,  by  Carkiu,  Stickuey  A.  Cram 3,913 

♦2.  Frontof  Bay  City,  by  Castle  Sutherland 4,650^ 

3.  Moath  of  river,  by  Castle  Sutherland 5,597 

The  amount  expended  during  the  Hscal  year  ending  June  30, 1883,  is 
$11,233.54,  and  was  applied  to  the  completion  of  the  repairs  and  re-en- 
forcement of  the  upper  section  of  the  plank  beam  training-wall  at  Car- 
roUton  Bar,  some  minor  examinations  and  surveys,  to  obtain  informa- 
tion for  the  Board  of  Engineer  4K|[lcers,  the  completion  of  the  maps  of 
the  survey  of  1881,  and  to  dredging  operations  under  contract  at  Wil- 
low Island,  at  Bay  City,  and  at  the  mouth  of  the  river  respectively. 

The  original  project  for  the  improvement  of  this  river  was  adopted  in 
1874  and  modified  in  1878,  the  object  being  to  afford  a  clear  depth  of  not 
less  than  10  feet  over  the  bars  in  the  river,  of  which  there  were  four — 
the  CarroUton,  Zilwaukee,  New  York  Works,  and  Willow  Island  Bars. 
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Under  the  several  appropriations,  amoimting  on  Jaly  1,  1881,  ta 
$89,862.88,  works  of  improvement  were  carried  on  at  those  localities  ii 
the  Of der  named  with  the  exception  of  the  last — Willow  Island — ^vkkk 
was  not  reached  on  account  of  the  insufficiency  of  the  appropriation. 
At  the  time  the  resurvey  of  the  upper  river  was  ordered  to  be  made^ 
having  in  view  a  project  to  obtain  and  secure  a  navigable  channd^ 
not  less  than  12  feet  depth  of  water  from  the  head  of  navigation  to  Bit 
City,  the  original  and  modified  project,  to  secure  and  maintain  10  fsk 
depth,  was  not  completed.  The  condition  of  the  channel  at  the  seveid 
localities  was  as  follows : 

At  Garrollton  Bar,  the  contraction  of  the  width  of  the  channel  to  SSI 
feet  between  the  revetment  pier  and  its  extension  of  the  east  and  the 
plank  beam  training-wall  on  the  west  side  had  produced  a  more  satii- 
factory  scouring  action  of  the  current  than  was  intended  or  requiici 
for  the  purpose,  cutting  out  the  channel  at  the  upper  end  of  this  ciimI 
from  an  original  6  to  8  feet  to  a  depth  of  15  to  16  feet,  threatening  the 
underminihg  of,  and  necessitating  the  repairs  and  re-enforcement  of  ti« 
upper  section  (500  linear  feet)  of  the  plank  beam  training-wall.  The 
sand  thus  removed  by  the  action  of  the  current  from  the  apper  tvD- 
thirds  portion  of  the  Garrollton  Channel  found  a  place  of  deposit  at  the 
lower  end  opposite  Charles  Grant  and  Company's  saw-mill,  where  the 
cross-sectional  area  of  the  river  is  suddenly  enlarged  to  three  times  thit 
of  the  canal.  The  extension  down-stream  of  the  revetment  on  theeMC 
and  the  beam -wall  on  the  west  side  was  coutemplate<l  under  the  M 
project,  but  was  abandoned  in  the  last  one,  now  in  force.  Kot  more 
than  8  feet  available  depth  of  water  has  prevailed  at  this  point  sion 
the  last  dredging  was  done  in  August,  1881. 

At  Zilwaukee  Bar  there  is  a  good  channel  of  10  feet  available  depth 
of  water  close  to  the  United  States  wing-dam,  but,  as  pilots  are  not  siiffi- 
ciently  acquainted  with  the  locality  of  this  channel,  they  freqaentij 
strike  bottom  in  the  middle  of  the  river,  where  the  best  water  ased  to 
be.  No  dredging  has  been  done  here  since  October  and  November,  1879, 
and  but  little  would  be  required  to  straighten  and  widen  the  K^foot 
channel. 

At  New  York  Works  the  only  dredging  done  by  Government  aid  wm 
in  March  and  April,  1880,  with  a  balance  of  the  appropriation  of  1879 
($8,0(M));  a  shoal  projecting  from  the  lower  end  of  Crow  Island  into  tJie 
channel  was  removed  and  10  feet  depth  of  water  made  across  the  bar  at 
the  end  of  Hamilton  &  McClure's  lumber  dock.  This  cut  has  since  par- 
tially filled  up,  and  no  more  than  9  feet  available  depth  of  water  can  be 
relied  on  along  the  entire  front  of  the  New  York  Works  lumber  docks* 
This  shoal  area  is  the  result  of  the  conjunction  of  the  Zilwaukee  or  maiB 
channel  with  the  Oneida  Channel,  and  consequent  widening  of  the  lirer 
at  the  foot  of  Crow  Island. 

At  Willow  Island  no  money  from  Government  appropriations  has  been 
expended  prior  to  June  1,  1883,  though  projects  for  the  improvement 
of  the  channels  a<ljacent  to  it,  so  as  to  afford  an  available  depth  d 
10  feet,  were  included  in  all  general  projects  for  the  improvement  rf 
the  river;  see  Major  Harwood's  letter  to  the  Chief  of  Engineers,  dated 
March  27, 1879,  and  Annual  Reports^  1879,  1880,  and  1881. 

The  island,  aboat  800  feet  long  and  150  feet  wide  in  the  middle,  is 
very  low,  l>eing  half  under  water  when  the  river  rises  to  1  foot  above 
standard  low  water,  and  entirely  submerged  when  the  gauge  reads  +S 
feet  The  best  channel  for  navigation  is  on  the  east  side  of  the  island, 
where  a  depth  of  10  feet  is  found  with  a  width  varying  firom  60  to  100 
feet.   The  up-stream  portion  of  this  east  channel  is  very  narrow,  and  iti 
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entrance  blocked  up  by  accretions  of  sand  brought  down  by  the  current 
at  a  point  about  600  feet  above  the  head  of  the  island.  This  channel 
IS  now  being  dredged,  under  contract  with  Messrs.  Carkin,  Stickney  & 
Uram,  to  a  clear  depth  of  12  feet  by  200  feet  wide.  The  west  channel, 
on  account  of  its  greater  width  and  a  uniform  available  depth  of  8  feet, 
was  used  by  rafts  and  light-draught  river  steamers,  until  the  owners  of 
the  adjacent  saw-mill  appropriated  nearly  two-thirds  of  its  width  for  a 
log'-boom ;  it  is  now  of  but  little  use  for  navigation. 

The  dredging  now  in  progress  in  front  of  Bay  City  and  at  the  mouth 
of  the  river  is  the  initiatory  operation  in  carrying  out  the  approved 
project  of  affording  14  feet  clear  depth  of  water  at  the  localities  named. 
The  estimate  of  quantities  requiring  removal  was  based  on  the  survey 
made  in  January  and  February,  1881.  The  bench-mark  on  the  steps  of 
the  old  light-house  at  the  mouth  of  the  river  having  been  destroyed 
during  the  removal  of  the  building,  a  temporary  water-gauge  was 
secnred  to  the  new  light-house  and  range  beacon  for  use  during  the 
survey  (reading  +0.5  when  put  up),  the  zero  of  which  gauge  has  since 
then  been  frequently  compared  with  the  up-river  gauges,  notably,  by 
simultaneous  readings  during  the  month  of  October,  1882,  under  the 
direction  of  Maj.  F.  U.  Farquhar,  Corps  of  Engineers,  United  States 
Army,  which  established  the  fact  that  the  datum  level  of  the  mouth  of 
the  river  differs  but  a  trifle  from  those  of  upper-river  stations,  and  that 
the  error  or  difference  is  on  the  right  side,  t.  6.,  increased  benefit  to  naviga- 
tion. A  compilation  of  the  simultaneous  gauge  readings  by  the  dredg- 
ing inspectors  during  the  present  season  will  be  specially  valuable  iu 
connection  with  the  permanent  establishment  of  datum  level  at  suitable 
distances  apart  throughout  the  entire  length  of  the  rivfer. 

All  material  dredged  under  the  present  contracts  is  required  to  be 
deposited  on  shore,  no  less  than  20  feet  from  the  river  bank,  or  towed  out 
and  dumped  in  Saginaw  Bay ;  the  care  of  the  material  removed  and  the 
means  of  placing  it  upon  the  river  bank  is  left  entirely  to  the  contractor, 
who  takes  all  responsibility  for  risk  and  expense  iu  so  disposing  of  it. 
The  immediate  consequence  of  this  clause  of  the  contract  is  a  high  price 
demanded  for  dredging,  even  by  the  lowest  bidder,  especially  on  upper- 
river  work.  The  enormous  quantity  of  material  to  be  disposed  of  in 
the  prosecution  of  the  present  project  to  make  12  feet  available  depth 
of  water  from  Saginaw  City  to  Bay  City  must  be  placed  on  the  river 
bank  ;  and,  in  order  to  get  the  work  of  excavation  done  at  a  reasonably 
low  figure,  it  seems  advisable  to  find  a  way  of  dividing  the  responsi- 
bility of  locating  a  place  of  deposit  for  the  material  between  the  con- 
tractors and  the  United  States  Government,  or  to  have  dumping  stations 
established  by  the  latter  authority  alone. 

Money  statement. 

July  1,  1882,  amount  available |2,517  23 

Amount  received  from  sale  of  fuel 10  50 

Amount  appropriated  by  act  passed  August  2,  1832 125, 000  00 

127,527  73 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $4,030  35 

July  1,  lf83,  outstanding  liabilities 7,203  19 

11,233  54 

July  1,  1883,  amount  available 116,294  19 

Amount  (estimated)  required  for  completion  of  existing  project 421,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1885.  200,000  00 

Digitized  by  V3OOQ IC 


1862      RKPORT    OF    THE    CHIEF    OF    ENGINEERS,    U.    S.    AEMY, 

J batr act  of  bid$  for  dredging  bar  at  month  of  Sagimatc  River,  Michigan^  reedced  mtrf 
hg  Maj.  F,  V.  Farquhur,  Corpe  of  Emgineern,  on  Fthruarg  14.  leJSS,  ia 
advertisement  dated  Jannarg  17,  188:i 


Ko. '  KmnM  Mid  addretwM  of  blddera.  ^^!_ 


Per-  cm^gd. 

1  I>Avid  W.  McConneU,  Boflklo,  K.  Y  99  9 

2  Castle  Ratlierliind,  EMt8«flii*w.  Mich « 

3  Georjce  Talbot,  BaflUo,  N.Y « 

4  Carkiii,Stickn«y&Crain.  Eaat  Sajfinaw,  MIcb ^:^ 

fi  James  Roouev.  To1<h1o,  Ohio TT 

6  Thomas  M.  tfubbell.  SftK*n»w,  Mich "SI 

7  Ore<'o*8  Dredfinje  Company,  Chicago,  III B 

8  Chicago  Drenging  and  13ork  Company,  Chicago.  Ill M 

»  Christian  Scliwars,  Fort  Howard,  Wis « 

30  HrtiTT  Fox  A' Co  .  Cbi04igo.  lU » 

11  CharW  S.  iUrker.  Sanit  8te.  Marie,  Mich » 

12  I)odg<- A'  IVtriH.  Little  Falls.  N.  Y « 

13  Traman  &  Ciiop^T,  Manitowoc.  Win ■  M 


David  W.  McConnell.  the  loweMt  bidder  in  the  lant  ca«e,  failed  to  enter  into  contrMt, 
4iiid  tho  contract  whs  finally  awnrded  to  CaHtU*  Sittberland,  the  next  lowest  bidder. 

AhBirnct  of  hidn  for  dredging  Saginaw  Eirer,  Michigan j  in  front  of  Bag  Citg,  reodredamd 
opened  bg  Maj.  F,  T.  Farquhar,  Corps  of  Engineers,  on  February  14,  1883,  tii  accordaner 
trith  advertisement  dated  January  17,  188.*^. 

No.  Xamei*  snd  addresses  of  biddois.  ^JlJfhJ!^?' 


1  Castle  Snthorlaud,  East  Saginaw,  Mich $0  » 

2  ,  1).  W.  M<Conn«^ll.  Buffalo.  N.  Y : S 

3  Thomas  M.  ilubbeU.  Saginaw.  Mich 37 

4  Carkin.  Stlckney  &  Cram.  East  Saginaw.  Mich •  r| 

»     Harry  Fox  &  (^o.,  Chicago.  HI  31 

6  Wm.  Richardson,  Buffalo,  N.  Y  4i 

7  Jas.  Kooney,  Tole«lo,  Ohio   M 

%     (*hioago  Dredging  and  Dock  Company,  Chicago,  III M| 

9,  Green's  Dredging  ('nmpauv.  Cliicaeo,  III 41 

10  j  (!brif«tian  S«'h warz.  Fort  Howard.  Wis  « 

11  I  Charles  8.  Barker.  Sault  Ste.  Marie.  Mich 45 

12  Truman  &  Cooper.  Manitowoc.  Wis ff 

13  Dodge  A  Petrie.  Little  Falls.  X.  Y « 

Contract  awarded  to  Cant  1o  Sutherland. 

Abstract  of  bids  for  dredging  Saginaw  Jit  cer,  Michigan,  above  Bay  Ciigf  reoeicod  and  openfi 
by  Maj,  F,  U.  Farquhar^  Corps  of  Engineers,  on  February  14,  18^,  in  acoordamet  iritt 
advertisement  dated  January  17,  l^H:). 

No.  Names  and  addresses  of  bidders.  ^^'!!^ 

I  ,    PerOL-jfi. 

1  Carkin.  Stickni»v  A  Cram,  East  Saginaw,  Mich 10  STf 

2  Thomas  M.  Hnlibell.  Saginaw.  Muh  39 

8  I  David  W.  McConnell.  Huffs lo.  N.  Y « 

4     Harry  Fox  A- Conipanv,  Chicago.  Ill       M 

6     Chicago  Dre<lglng  A- Dock  Company,  Chicago.  Ill  41 

6  I  Green's  Dredging  Companv.  Chicago,  111 i  41 

7  1  Christian  Schwar«.  Fort  Howard.  \ViH    43 

8  Charles  S.  Barker,  Saulr  Ste.  Marie.  Mich 4» 

9  NoiTis  G.  Dodge.  Little  Falls.  X.  Y SI 

10     Tmman  A  Cooper,  Manitowoc.  Wis   5f 

Contract  awarded  to  Carkin,  Sticknev  iV  (^ram. 
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l¥sttbr  of  the  chief  op  engineers,  submitting   report  op 

board  of  engineers. 

Offtcb  of  the  Chief  op  Engineers, 

United  States  Army, 
W<ishingtony  />.  0.,  November  7, 1882. 
ISiR  :  The  subject  of  the  improvement  of  Saginaw  River,  Michigan, 
uiK>ii  a  more  extended  scale  than  has  heretofore  been  attempted  was 
brought  to  the  notice  of  the  House  Committee  on  Commerce  in  a  report 
transmitted  February  7  last  to  that  committee,  at  the  request  of  the 
chairman,  which  was  referred  February  2  to  this  office  for  reply,  and 
doubtless  led  to  the  increased  appropriation  of  August  2, 1882,  for  the 
improvement. 

Before  deciding  upon  the  application  of  this  appropriation  of  (125,000, 
it  was  deemed  ^visable,  with  your  sanction,  to  convene  a  Board  of 
Engineer  Officers  to  consider  and  report  a  plan  of  improvement  better 
suited  to  the  present  wants  of  the  commerce  of  the  river. 

I  now  have  the  honor  to  submit  for  your  consideration  the  report  of 
this  Board,  and,  concurring  in  its  views,  as  this  may  be  considered  a 
new  work,  to  recommend  the  adoption  of  the  recommendations  therein 
contained.  If  this  be  approved,  the  officer  in  charge  of  the  work  will 
be  called  upon  to  submit  a  project  for  the  application  of  the  appropria- 
tion of  August  2,  1882,  in  accordance  therewith. 
Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers^ 
Brig,  and  Bvt,  Maj.  Oen. 
Hon.  KoBERT  T.  Lincoln, 

Secretary  of  War. 

[First  iDdorseiueDt.  ] 

Approved. 

By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Clerk. 
War  Department, 

December  18, 1882. 

REPORT  OF  BOARD  OF  BNaiNEERS. 

United  States  Enqineer  Office, 

Detroit^  Mich.,  October  19, 1882. 
General  :  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders  No.  82,  current  series,  from  Headquarters  Corps  of  Engineers,  to 
consider  and  report  upon  the  project  for  the  improvement  of  the  Sagi- 
naw Biver,  Michigan,  met  at  East  Saginaw,  Mich.,  on  the  13th  Septem- 
ber, 1882,  with  all  the  members  present,  and  have  the  honor  to  submit 
the  following 

REPORT. 

The  Saginaw  Biver  is  a  stream  22  miles  long,  formed  by  the  junction 
of  the  Tittabawassee  and  Shiawassee  rivers.  At  ordinary  stages  of 
water  it  flows  with  a  gentle  current  through  a  marshy  district,  t£e  fall 
being  about  3  inches  to  the  mile.  There  is  one  principal  and  several 
minor  channels,  the  former  being  generally  wide  and  of  navigable  depth, 
bnt  obstructed  at  many  points  by  bars  and  shoals,  with  deep  water  be- 
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tween.    These  bars  are  formed  by  the  sand  brought  down  by  freshetfi. 
which  sand  the  feeble  current  during  low  water  is  unable  to  remove. 

At  the  mouth  of  the  river  is  a  bar,  the  least  depth  of  water  on  which 
was  about  6  feet  before  the  commencement  of  any  improvement.  Tbe 
14-foot  curve  of  this  bar  commences  at  4,000  feet  from  the  shore.  The 
distance  from  this  14-foot  curve  to  the  14-foot  curve  in  Saginaw  Bav  is 
12,000  feet. 

The  bar  is  comx)Osed  of  a  mixture  of  hard  clay,  gravel,  and  gypsum, 
and  is  exceedingly  difficult  to  dig. 

The  improvement  at  Saginaw  Kiver  was  commenced  in  October,  1867, 
by  dredging  a  channel  across  the  bar  above  mentioned,  6,800  feet  lon^, 
195  feet  wide  at  the  bottom,  with  side  slopes  of  1  on  2,  and  to  a  uniform 
depth  of  water  of  12  feet  below  the  lowest  known  stage. 

During  the  years  1867-'68-'69,  107,929  cubic  yards  material  were 
removed,  and  the  work  was  considered  completed.' 

In  1872  a  survey  was  made  at  the  mouth  of  the  river,  showing  a  channel 
180  feet  wide  and  12  feet  deep. 

In  1881, 11,019  cubic  yards  were  removed  in  order  to  restore  a  cban< 
nel  75  feet  wide  and  12  feet  deep,  the  channel  having  gradually  shoaled 
in  course  of  time. 

The  improvement  of  the  river  commenced  in  1874.  It  consisted  ia 
^emo^nng  several  sand-bars,  mainly  at  Carrollton,  and  in  building  a 
revetment  pier  700  feet  long  on  the  east  side  of  the  river  at  Carrollton. 

Up  to  this  time  $80,000  had  been  raised  by  local  taxation  and  ex- 
pended in  dredging  and  removing  obstructions  in  the  river,  but  the 
results  had  been  unsatisfactory. 

The  original  project  for  this  work  was  completed  in  1877  with  tJie 
exception  of  the  lower  bulkhead,  and  consisted  of  a  timber  frame- work 
3,780  feet  below  the  bulkhead  and  264  feet  from  the  shore.  Dredging 
had  been  carried  on  at  the  same  time  to  complete  a  channel  90  feet  wide 
and  10  feet  deep. 

In  1878  the  revetment  work,  including  the  lower  bulkhead,  was  com- 
pleted and  the  channel  in  front  was  widened  to  100  feet. 

The  results  of  these  improvements  not  proving  as  satisfactory  as  was 
anticipated,  a  new  work  was  projected  to  fence  in  the  Carrollton  Bar 
by  a  plank  beam  training- wall,  opposite  and  parallel  to  the  revetment, 
and  about  200  feet  from  it.  The  channel  between  was  deei>ened  to  10 
feet,  and  the  revetment  was  extended  1,000  feet  further  down. 

During  the  same  year  all  the  snags  had  been  cleared  from  Saginaw 
City  to  the  mouth,  and  the  wing-dam  at  the  Zilwaukee  Bar  was  com- 
menced and  completed;  this  dam  was  of  similar  construction  to  the 
one  at  Carrollton,  and  was  900  feet  long,  6  feet  wide,  and  6  feet  above 
water. 

Dredging  was  done  opposite  to  East  Saginaw  in  the  Carrollton  Chan- 
nel, renewing  it  to  100  feet  width  and  10  feet  depth ;  on  the  Zilwaukee 
Bar,  and  at  the  New  York  Works;  in  all,  33,123  cubic  yards.  All  exca- 
vated material  was  placed  behind  the  middle  ground  below  Crow 
Island,  completely  filling  that  area. 

The  revetment  pier  at  Carrollton  Bar,  burnt  in  1877,  was  repaired, 
and  constant  repairs  and  refilling  of  the  timber  frame-work  has  been 
required  since. 

During  1881  the  spread  of  the  Carrollton  Bar  into  the  channel  at  the 
lower  end  of  the  east  revetment  was  removed  by  aid  of  a  local  appro- 
priation. 

The  annexed  map*  gives  the  relative  positions  of  the  improvements 

*  Not  printed. 
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x'^ferred  to,  and  of  the  places  where  dredging  was  done  in  the  vicinity 
of  Carrollton. 

Appended  is  a  recapitulation  of  moneyappropriated  and  labor  per- 
formed on  the  Saginaw  Biver  and  the  bar  at  its  mouth. 

At  the  meeting  of  the  Board  the  presiding  officer  submitted  the  copy 
€>£  the  instructions  from  the  Chief  of  Bngineers,United  States  Army. 

Maj.  Franklin  Harwood  appeared  before  the  Board  and  laid  before  it 
liis  project  for  the  improvement  of  the  river,  together  with  maps,  trac- 
ings, and  other  explanatory  matter. 

Mr.  Muehle,  assistant  engineer,  also  was  present ;  he  had  made  the- 
survey  of  the  river,  and  could  answer  many  important  questions  of  de- 
tail. During  the  session  the  president  of  the  Board  of  Trade,  the  presi- 
dent of  the  Boom  Company,  and  other  gentlemen  representing  the  vessel^ 
logging,  milling,  and  salt  interests,  were  invited  to  be  present,  and  to 
give  expression  as  to  their  views  and  to  the  needs  of  the  commerce  of 
the  Saginaw  Valley. 

The  following  information  was  obtained:  The  commerce  of  the  Sagi- 
naw Valley  is  dependent  upon  two  staples,  lumber  and  salt.  To  them 
it  entirely  owes  its  prosperity,  and  the  improvement  of  the  Saginaw 
Kiver  is  wholly  designed  to  facilitate  the  convenient  handling  and  ship- 
ping of  these  two  commodities. 

The  lumber  interest  is  by  far  the  most  important  of  the  two,  and  the 
salt  interest  depends  upon  it,  as  the  most  successful  salt-producers  are 
the  mill-owners,  who  can  use  their  waste  steam,  the  sawdust  and  other 
refiige  from  the  mills  to  evaporate  the  brine,  thus  reducing  the  cost  of 
production  to  a  minimum. 

The  mills  in  their  turn  are  dependent  upon  a  plentiful  and  contin- 
uous supply  of  logs,  and  as  logs  can  only  be  sent  down  from  the  logging 
camps  at  irregular  intervals  during  the  year,  it  is  necessary  to  have  a 
number  of  store-booms  conveniently  located  and  easy  of  access,  in 
which  the  mill-owners  can  store  their  logs,  and  from  which  they  can 
draw  during  the  season  that  the  logs  are  not  running. 

These  store-booms  line  both  sides  of  the  river  for  nearly  its  total 
navigable  length.  The  present  head  of  navigation  of  the  river  is  at  the 
junction  of  the  Shiawassee  and  Tittabawassee  rivers,  22  miles  above  the 
mouth,  and  it  is  here  that  is  located  the  Tittabawassee  Boom  Company's^ 
boom.  The  logs  are  floated  down  the  river,  put  in  this  boom,  sorted 
out,  made  up  into  rafts,  and  delivered  to  their  respective  owners.  These 
rafts  are  comi>osed  generally  of  five  strings,  and  will  average  80  feet 
wide  and  1,800  feet  long. 

During  the  summer  four  rafts  are  daily  sent  as  far  as  Zilwaukee,  and 
two  all  the  way  to  Bay  City.  These  rafts  in  former  days  were  floated 
down,  and  it  was  then  thought  an  absolute  necessity  to  provide  two- 
channels,  one  for  the  rafts  in  shallow  water  aDd  another  for  the  vessels;, 
but  now  this  is  found  to  be  no  longer  necessary,  as,  owing  to  the  mag- 
nitude of  the  lumber  business,  they  cannot  now  put  up  with  the  slow 
method  of  floating  the  rafts,  but  instead  use  powerful  tugs  drawing 
about  6i  feet  of  water  to  tow  them,  and  in  most  cases  they  are  found  to* 
be  entirely  manageable  and  can  be  kept  out  of  the  way  of  the  vessels,, 
though  occasionally  when  the  wind  blows  strongly  across  the  stream  the 
raft  may  so  swing  as  to  temporarily  block  the  channel. 

From  the  above  it  will  be  seen  that  the  logging  interest  is  already 
well  provided  for;  there  is  am))le  water  for  the  rafts  and  tugs;  the 
store-booms  occupy  nearly  the  whole  river,  except  the  channel,  some- 
times infringing  on  that,  and,  so  far  as  this  interest  is  concerned,  no 
ftirther  improvement  would  be  necessary. 
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There  is  now  Bafficient  depth  of  water  for  the  tags,  but  at  maoj 
places  there  are  troablesome  bars  and  shoals,  and  a  minimam  depth  of 
12  feet  is  needed  for  vessels  from  the  jauction  of  the  Tittabawassee  and 
Shiawassee  rivers  to  Bay  City. 

Any  method  of  improvement  which  will  close  ap  the  store-booms  or 
render  them  difficult  of  access  will  injure  the  commerce  of  the  place  to 
that  extent,  and  the  gentlemen  begged  tliat  the  Board  would  take  this 
fact  into  consideration  in  any  scheme  benefiting  the  channel. 

In  addition  to  bars  and  shoals,  there  are  a  nnmber  of  sunken  water- 
soaked  logs  in  the  river,  which  impair  navigation.  As  these  logs  are 
all  owned  by  some  mill  or  other,  it  is  a  misdemeanor  for  any  person  to 
touch  them,  and  yet  they  are  worth  so  little  that  the  mill-owners  will 
not  take  the  trouble  to  remove  tbem ;  only  the  General  Government  has 
this  right.  There  would  probably  be  little  difficulty  in  having  these 
obstructicms  removed  without  expense  to  the  Government,  provided 
that  they  would  become  the  jiroperty  of  the  person  removing  them. 

As  the  spring  freshets  are  ver^^  liable  to  fill  in  any  cuts  made  during 
the  previous  fall,  it  is  desirable  that  the  dredging  should  be  done  im> 
mediately  after  the  freshets,  as  it  will  then  be  tolerably  ])ermanent  dur- 
ing the  summer.  Temporary  relief  will  be  needed  every  year,  and  a 
yearly  appropriation  should  be  made  for  this  purpose. 

The  next  day,  September  14,  the  Board  examined  the  river,  and  tbe 
•existing  improvements  above  and  below  East  Saginaw,  and  then  pro- 
ceeded to  Bay  Gity,  where  they  met  the  representative  business  men  of 
that  place.    These  gentlemen  concurred  in  stating  that  all  the  relief 
they  needed  was  dredging,  so  as  to  increase  the  depth  of  water  over 
the  bar  at  the  mouth  of  the  river  to  at  least  14  feet,  IG  feet  being  prefer- 
able, and  to  remove  certain  bars  in  front  of  the  city  to  a  depth  of  14 
feet,  the  datum  level  to  be  the  mean  low  water  of  the  lake.    The  Board 
was  informed  that  the  water  was  subject  to  sudden  fluctuations  of  level 
•on  the  bar,  and,  in  consequence,  in  the  river  also,  occasionally  as  high 
as  4  feet,  and  frequently  as  much  as  2  feet,  the  water  falling  during 
strong  southerly  and  rising  during  northerly  winds,  the  bay  being  calm 
<lnring  the  former  and  rough  during  the  latter  winds,  but  as  the  water 
always  rose  during  rough  weather  this  compensated  in  part  for  the  play 
of  the  waves. 

During  the  visit  of  the  Board  to  Bay  City  the  water  fell  18  inches  in 
two  hours,  and  several  vessels  were  aground  in  consequence. 

The  Board  then  adjourned,  subject  to  the  call  of  the  senior  member. 

On  October  18  the  Board  reassembled  at  Detroit,  Mich.,  all  members 
present.  Maj.  F.  U.  Farquhar  ha<l  in  the  mean-time  caused  resnrvejs 
made  of  certain  portions  of  the  river,  and  collected  other  information 
pertinent  to  the  subject. 

The  present  nee<l8  of  the  commerce  of  Saginaw  are  as  follows : 

First  A  channel  14  feet  deep  across  the  bar  at  the  month  of  the 
river. 

Second.  Removal  of  the  shoal  immediately  above  the  draw  of  tiie 
Third  Street  Bridge  at  Bay  City  to  a  depth  of  14  feet,  to  enable  vessels 
to  pass  through  the  draw,  and  of  other  shoals  in  front  of  the  city  to 
the  same  depth. 

Third,  Twelve  feet  of  water  and  a  channel  at  least  200  feet  wide  from 
Bay  City  to  the  head  of  navigation,  this  channel  to  be  so  made  as  not 
to  destroy,  interfere  with,  or  render  difficult  of  access  the  store-booms 
•on  each  side  of  the  river. 

To  accomplish  this  the  Board  has  the  honor  to  make  the  followiDg 
recommendations : 

First  That  all  snags  and  logs  be  taken  up,  and  all  store^booms  that 
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project  into  the  channel  be  removed,  notably  the  boom  opposite  She- 
t>oyganning  Creek,  which  occupies  the  best  channel  of  the  river.  No 
estimate  is  made  of  the  cost  of  this,  as  it  can  probably  be  done  without 
expense  to  the  Government. 

Second.  That  the  obstructions  between  the  junction  of  the  Tittaba- 
wassee  and  Shiawassee  rivers  and  the  Portsmouth  Bridge  at  Bay  City 
be  removed  by  dredging  a  channel  12  feet  deep  and  200  feet  wide,  the 
work  to  be  commenced  at  the  worst  bars. 

ESTIMATED  QUANTITIKS  TO  BE  DREDGED. 

Cabic  yardA. 

8onth  Saginaw .-. 100,000 

Saginaw  City 1 85,000 

East  Saginaw 135,000 

CarroUton  Bar 115,000 

Zilwaukee 50,000 

Now  York  Works 100,000 

Willow  Island 135,000 

Total 72(»,000 

Third.  That  the  shoals  in. front  of  Bay  City  and  immediately  above 
the  draw  of  the  Third  Street  Bridge  be  removed  by  dredging  a  channel 
14  feet  deep  and  200  feet  wide.  Quantity  to  be  dredged,  80,000  cubic 
yards.    All  the  above  are  scow  measurements. 

Fourth.  That  dredging  be  done  annually  to  afford  relief  after  the 
spring  freshets. 

To  protect  the  channel  all  excavated  material  should  be  put  on  the 
shore  where  it  cannot  return  to  the  river. 

Fifth.  That  two  cross-dams  be  built,  one  behind  the  revetments  at 
Garrollton  and  the  other  across  the  Oneida  Channel,  to  cut  off  the  flow 
outside  of  the  improved  channels  at  these  points. 

Sixth.  That  the  channel  across  the  bar  at  month  of  river  be  dredged 
to  a  depth  of  14  feet  and  to  a  width  of  200  feet  at  the  bottom. 

Estimated  quantity  to  be  dredged,  240,000  cubic  yards  in  place. 

The  following  is  the  estimated  cost  of  the  above  work : 

DRKDGlXCr  BETWEKX-THE  JUNCTION  OF  THE  TITTABAWA86EE  AND  SHIAWASSEE  RIVEKd 
ANP  THE   PORTSMOUTH   BRIDGE. 

270,000  cubic  yards,  at  25  cents .*. $180,000 

Dred^ng  in  front  of  Bay  City,  80,000  cubic  yards,  at  25  cents 20, 000 

Dredging  across  bar  at  mouth  of  river,  240,000  cubic  yards,  at  $1 240, 000 

Cross-dam  at  CarroUton  Bar,  700  linear  feet,  at  $5 3, 500 

Cross-dam  at  Oneida  Channel,  500  linear  ft^et,  at  $5 2, 506 

446,000 

The  cost  of  the  revetments  iu  the  project  referred  to  the  Board  would 

be  $113,000,  and  it  is  estimated  that  the  annual  sum  required  to  keep 

them  in  repair  would  be  6  per  cent,  of  the  first  cost,  or  about  (5,500,  a 

sufficient  amount  to  afford  relief  by  dredging  after  each  spring  freshet. 

All  of  which  is  respectfully  submitted. 

Henry  M.  Robert, 

Major  of  Engineers. 
F.  U.  Farquhar, 

Major  of  Engineers. 
D.  P.  Heap, 

Major  of  Enginee^*^. 
Brig.  Gen.  II.  (x.  Wright, 

Chief  of  Engineers,  U.  IS.  A. 
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J  J  8. 

CONSTRUCTION  OF  HARBOR  OF  REFUGE  AT  SAND  BEACH,  LAKE  HUROK. 

MICHIGAN. 

At  the  beginning  of  the  fiscal  year  but  one  contract  was  in  force, 
namely,  with  Thomas  M.  Hubbell  forthe  use  of  the  tug  George  Hand. 
This  contract  was  closed  September  15, 1882.  The  work  of  constmction 
was  carried  on  by  hired  labor,  the  requisite  materials  being  parchased 
in  open  market,  and  by  contract. 

For  the  details  of  the  year's  work  and  the  progress  made,  attenticm 
is  invited  to  the  report  of  Assistant  Engineer  G.  P.  Gilbert,  hereto  ap- 
pended. 

It  will  be  seen  that  the  work  proposed  in  the  last  Annual  Beport  for 
the  remainder  of  the  season  of  1882  was  completed,  and,  in  addition, 
three  cribs  65  by  26  feet  each  were  placed  at  the  north  end  of  the  line 
extending  from  the  main  entrance  towards  the  shore. 

The  last  of  these  cribs  was  put  in  position  on  the  15tli  Aagns^  1882, 
temporary  beacons  established,  and  the  work  properly  prepared  for  the 
winter.  Operations  were  finally  closed  for  the  season  on  the  30th  of 
October. 

Work  was  resumed  on  the  17th  April,  1883,  at  which  time  dredging 
was  begun.  Crib  construction  was  resumed  on  the  1st  of  May,  and  up 
to  the  30th  of  June  eight  cribs,  each  65  by  22  by  15  feet,  have  been 
built,  Hunk,  and  secured,  all  in  extension  shoreward  of  the  south  arm  of 
the  breakwater. 

The  project  for  the  season's  operations  of  1883  contemplated  the 
building  and  placing  of  sixteen  cribs,  each  65  by  22  by  15  feet,  and 
eleven  others,  each  65  by  18  feet,  and  ftt)m  twelve  to  fourteen  courses  in 
height.  This,  if  accomplished  (and  there  now  appears  to  be  a  fair  pros- 
pect of  it),  together  with  the  repairs  and  dredging,  will  exhaust  the  ap- 
propriation now  available,  except  a  small  balance  for  maintenance  and 
control  during  the  remainder  of  the  fiscal  year. 

Unless  a  new  appropriation  is  made  by  Congress,  available  earl^in  tie 
season  of  1884,  that  season  will  be  lost  to  the  work  of  construction,  caus- 
ing a  year's  delay  in  the  completion  of  harbor,  and  much  extra  expense 
in  protecting  the  incomplete  work  now  in  place. 

The  very  best  results  have  attended  the  appointment  of  a  custodian 
authorized  by  Congress.  Under  the  operation  of  rules  and  regulations 
approved  by  the  Secretary  of  War,  he  has  been  enabled  to  diminish  the 
danger  of  collision  due  to  crowding  and  careless  handling  of  the  ship- 
ping seeking  protection  in  the  harbor,  and  by  systematicaUy  arranging 
the  positions  to  be  occupied,  has  practically  doubled  the  amount  of  ac- 
commodation. 

The  appended  table  shows  that  984  vessels,  aggregating  262,213  tons, 
sought  protection  here  during  the  fiscal  year. 

The  first  appropriation  for  this  harbor  was  for  the  fiscal  year  1871-^72. 

Appropriations,  of  varying  amount  (see  last  Annual  Beport),  \^er6 
made  from  year  to  year,  the  last  being  for  (75,000  by  act  of  August  2, 
1882. 

The  aggregate  amount  thus  far  appropriated  is  (900,000,  while  the 
original  estimate  for  the  work  was  (1,442,500. 

It  was  upon  this  basis  that  Congress  authorized  its  commencement, 
and  it  is  especially  gratifying,  now  that  its  completion  is  apparent,  to 
find  that  its  actual  cost  will  only  amount  to  about  two-thirds  of  the 
original  estimate. 
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It  is  estimated  that  the  sum  of  (175,000  will  be  required  to  complete 
the  work  upon  the  present  plan,  divided  as  follows : 

Superstructure,  lake  arm 960,000 

Superstmoture,  south  arm 40,000 

Dredging  and  repairs 75,000 

175  000 

The  superstructure  work  can  all  be  done  in  one  season  at  a  much  less 
expense  than  by  dividing  it  up  into  several  contracts. 

The  dredging  will  require  two  seasons'  work :  (125,000  can  therefore 
be  expended  to  advantage  in  one  season,  and  I  most  earnestly  recom- 
mend that  this  amount  be  appropriated  for  use  during  the  fiscal  year 
ending  June  30, 1885. 

The  question  of  the  renewal  of  the  old  superstructure  as  it  decays,  in 
more  permanent  material  than  timber,  should  receive  early  attention^ 
and  experiments  to  this  end  be  made  in  connection  with  the  repairs  now 
necessary. 

The  work  is  located  ia  the  collection  district  of  Port  Huron,  a  light  house  stands 
on  the  angle  crib  of  the  breakwater,  and  another  is  projected  to  mark  the  end  of  tb^t 
breakwater  on  the  northern  side  of  the  main  entrance. 

The  amount  of  customs  revenue  collected  in  this  district  during  the  fiscal  year  wai» 
1323,892.79. 

The  improvement  has  little  local  importance,  but  the  entire  commerce 
of  the  northern  and  northwestern  lakes  is  interested,  and  it  is  safe  to 
say  that  no  work  of  internal  improvement  on  the  entire  chain  of  lake» 
has  proven  of  more  signal  value  to  the  general  commerce. 

Money  statement. 

July  1,1882,  amount  available $48,381  14 

Amount  received  from  sale  of  fuel 174  37 

Amount  appropriated  by  act  passed  August  2, 1882 75,000  00 

123,555  51 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  J882 |69,034  76 

July  1, 1883,  outstanding  liabilities 7,959  05 

76,993  81 

July  1,  1883,  amount  available 46,561  70 

Amount  (estimated)  required  for  completion  of  existinj^  project 175, 000  00 

A  moun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885  . .  125, 000  00 


Abstract  of  bids  for  furnishing  timber  for  orib-work  at  the  harbor  of  refuge  at  Sand  Beach, 
Mich.f  received  and  opened  by  Maj.  F,  U»  Farquhar,  Corps  of  Engineers,  on  October  21, 
1882,  in  accordance  wUh  <idveriisement  dated  September  21,  1882. 


Ho. 


Kames  and  addroMe*  of  bidders. 


111 


Joseph    Van     Busklrk,    Haniaville, 

John  Hoifinan,  Port  Horon,  Mich 

John  W.  McGinn,  Cheboygan,  Mich  . . . 

John  B  opson,  Sand  Beach,  Mich 


Par  Jf. 

$12  00 

U  00 
23  00 


si 

h 


$13  00 

14  00 
23  53 


§1 

¥ 


F.  Crawford,  CaeeYllle,  Mich U  00 


P«rir. 
$18  00 

13  75 
23  42 
13  50 
15  00 
13  00 


Remarks. 


Recommended  for  acceptance. 


For  hemlock. 

For  pine. 

For  beat  hemlock.    Informal. 


Bid  of  Joseph  Van  Buskirk  accepted  and  contract  awarded. 
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Abstract  of  bids  for  fumUhing  iron  bolts  and  wikesfor  erUhw&rk  at  the  harbor  of  refuge  ml 
Sand  Beach  f  if  tell.,  received  and  opened  by  Maj.  F,  U.  Farquhar,  Corps  of  Engineerm,  em 
October  21, 1882,  tii  accordance  with  advertisement  dated  September  21, 1882. 


No. 


Names  and  addressivM  of  bidders. 


I 


I  Aggregate   ' 

■  weight      ■ 

j  75,320 

I  poands. 

I  I 


Remarks. 


i  Per  lb, 

James  Stoyer,  CleTeland,  Ohio ;  90. 03 

Frank  Wilson,  Cleyeland,  Ohio .  03^ 

Black  and  Owen,  Detroit,  Mich |  .03{ 

Paul  J.  Field,  Philadelphia,  Pennsylvania  ....  .  04^ 


Bid  of  James  Stover  accepted  and  contract  awarded. 


Eecommended  for  acoeptaaoe. 


Iron  bolts  at  4|  e.  per  lb. 

Boat  spikes  f  by  7  at  4}  c.  per  lb. 

Informal.    Iron  bolts,  i  by  12^  at 
I      31  c.  per  lb. 

I  Informal.    Boat>apikea,  i  by  6.  at 
Oi  e.  per  lb. 


Abstract  of  bids  for  furnishing  dredge^  tug^  and  two  dump-scows  for  use  upojt  the  werk  ef 
construction  at  the  harbor  of  refuge  at  Sand  Beach,  Mich.,  received  and  opened  bg  M^, 
F,  U.  Farquhar,  Corps  of  Engineers,  on  October  21,  1882,  in  accordance  with  advertise' 
ment  dated  September  21, 1882. 


No. 


Name  and  address  of  bidder. 


!  Per 


1  I  John  Hickler,  BnfUo.  N.  Y . 


17  15 


Contract  awarded  to  John  Hickler. 


Abstract  of  bids  for  furnishing  a  tug  for  use  upon  the  work  of  construction  at  the  harbor  of 
refuge.  Sand  Beach,  Mich,,  received  and  opened  by  Maj,  F,  U.Farquhar,  Corps  of  Engi- 
neers, on  March  15, 1883,  in  accordance  with  advertisement  dated  March  I,  1883. 


Nal 


Namea  and  addreases  of  bidders. 


1  !  Blanohard  &  Mc Alpine,  Detroit  Mich 

2  Thomas  M.  Hnbbell.  Saginaw,  Mich 

3  Louis  Dabois,  Detroit,  Mioh 

4  1  Carkin,  Stiokney  &.  Cram.  Bast  Saginaw.  Mich 

5  Frank  Sayen,  Toledo,  Ohio 


Name  of  tag. 


..., 


WilUamPark 
Georse  Hand 
C.  D.  McKinnon. 
Koyo  J.Cram... 
A.  Andrewa,  Jr. . 


PermoBth. 


5SS 

74S 


1.1# 


Bid  of  Blancbard  &.  Mc  Alpine  accepted  and  contract  awarded. 


REPORT  OF  MR.   C.   P.   GILBERT,  ASSISTANT  ENGINEER. 

Sand  Beach,  Mich.,  June  30,  1883. 

Major:  I  have  the  honor  to  make  the  following  report  of  operations  at  the  harbor 
of  refnge,  Sand  Beach,  Mich.,  for  the  year  ending  June  30, 1883. 

The  work  of  construction  hae  been  proaecated  by  hired  labor,  and  by  the  parchaM 
of  material  in  open  market,  and  by  contract. 

But  one  contract  was  in  force  at  the  beginning  of  the  fiscal  year,  that  with  Thomai 
M.  Hubbell,  for  furnishing  the  tug  Oeorge  Hand,  for  use  upon  the  work. 

This  contract  was  closed  September  15,  1882.  The  work  during  the  season  of  1882; 
was  all  expended  upon  material  purchased  in  open  market. 

Two  additional  65  by  :)8  feet  cribs  were  added  to  the  lake  ann  of  the  main  pier, 
completing  the  substructure  of  that  portiou  of  the  breakwater.  Three  €5  bv  26  feet 
cribs  were  put  in  place  at  the  north  end  of  the  south  line  commencing  at  Uie  soath 
side  of  the  main  entrance.  The  last  crib  of  the  season  was  sunk  August  15,  after 
which  the  filling  was  completed  and  the  oribs  all  decked  over  with  a  temporary  oover- 
ing  of  hemlock  plank. 
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A  temporary  white  beacou  carrying  a  red  light  was  placed  on  the  north  side  of  the 
main  entrance,  and  the  pouth  side  marked  by  a  post  and  red  lantern. 

The  face  wall  on  the  main  pier  was  extended  375  feet,  bringing  that  work  nearly  to 
the  euHt  end  of  the  completed  superstructure. 

The  diving  crew  worked  upon  the  foundations  for  the  next  season's  cribs,  and  upon 
repairs  on  the  old  work  until  October  30,  when  the  construction  work  at  Sand  Beach 
was  closed  for  the  season,  and  the  harbor  and  property  placed  in  charge  of  a  custo- 
dian appointed  under  the  act  of  Congress,  approved  June  19, 1882. 

A  steam  launch  was  purchased  and  sent  to  Sand  Beach  for  his  use  during  the  remainder 
of  the  season.  The  control  of  boats  and  vessels  taking  refuge  in  the  harbor  by  a  cus- 
todian acting  under  the  rules  and  regulations  approved  by  the  Secretary  of  War,  has 
proved  of  great  benefit,  practically  doubling  the  capacity  of  the  harbor  and  greatly 
dimishing  the  danger  of  collision  due  to  crowding,  reckless  and  incompetent  hand- 
ling of  the  lake  craft  that  seek  a  refugee  during  storms. 

During  the  winter  contracts  were  signed  with  Joseph  Van  Buskirk  for  furnishing 
timber  and  plank,  with  James  Stover  for  furnishing  bolts  and  spike,  with  John  Hick- 
ler  for  furnishing  dredge,  tug,  and  dump  scows,  and  with  Blanchard  &  McAlpine,  for 
furnishing  a  tug.    All  for  use  during  the  season  of  1883. 

Authority  was  obtained  for  the  purchase  in  open  market  of  4.000  cords  of  bowlder 
stone,  and  lor  the  prosecution  of  the  work  during  the  season  or  1883  by  hired  labor. 

Dredging  was  commenced  at  Sand  Beach,  April  17,  1883,  and  operations  upon  the 
work  of  crib  construction  were  resumed  May  1,  the  plant  repaired  and  crib  buildine 
commenced  soon  after.  This  has  been  prosecuted  to  date  as  fast  as  weather  would 
warrant. 

Eight  65  by  22  by  15  feet  cribs  have  been  built,  sunk  in  place,  and  secured  with 
bowlder  stone  in  extension  of  the  south  arm  of  the  breakwater. 

The  delivery  of  timber  under  contract  with  Joseph  Van  Buskirk  has  been  fully  up 
to  the  requirements  of  the  work.  The  iron  contract  was  satisfactorily  filled  and 
closed. 

The  dredging  outfit,  furnished  by  John  Uickler,  has  thus  far  proved  efficient  and 
satisfactory. 

The  tng  Wm.  Park,  furnished  by  Blanchard  &>  McAlpine,  was  placed  upon  the  work 
May  1, 1883,  and  has  been  in  used  to  date. 

The  steam  launch  has  proved  a  useful  addition  to  the  plant  upon  the  work  of  con- 
struction. 

In  accordance  with  your  instructions  the  custodian  has  been  used  upon  the  work  of 
construction  to  the  full  extent  of  his  surplus  time  and  abilities. 

The  method  of  sinking  cribs  upon  foundations  built  with  bowlder  stone,  compactly 
laid  by  divers,  has'been  continued  with  success.  Riprap  placed  the  same  way  has 
stood  the  test  of  very  severe  storms. 

The  proiect  for  the  season's  work  of  1883,  of  sixteen  65  bv  22  by  15  feet  cribs  and 
eleven  65  by  18  feet  cribs  from  twelve  to  fourteen  courses  in  height,  will,  with  the  re- 
pairs and  dredging,  exhaust  the  appropriation  now  available  for  construction  work, 
leaving  but  a  small  balance  for  maintenance  and  control  during  the  remainder  of  the 
year. 

The  dimensions  of  the  work  now  in  place  are  as  follows : 

Linear  feet. 

Between  north  and  main  entrance 4,680 

Completed  east  of  north  entrance 3, 705 

Completed  west  of  north  entrance 1, 500 

Cribs  without  superstructure,  lake  arm 975 

Cribs  without  superstructure,  south  arm 715 

Total  length  in  place 6,895 

Total  material  in  place  in  the  work,  15,612,515  feet,  B.  M., timber  and  plank,  1,228,339 
pounds  iron,  and  49,676  cords  of  stone. 

The  project  for  the  present  season  completes  the  substructure  of  the  south  arm,  form- 
ing a  line  of  pier  1,950  feet  in  length ;  experience  may  show  that  a  kunckle,  or  angle 
will  be  needed  at  the  south  end  to  completely  break  off  the  southeast  seas.  The  neces- 
sity for  this  is  not  yet  apparent. 

The  appropriation  asked  for,  for  the  year  ending  June  30, 1885,  should  be  expended  in 
completing  the  super  structure  over  the  cribs  i  u  place,  and  i  n  dredging  inside  the  harbor. 
I  would  recommend  the  consideration  of  the  plan  of  building  this  superstructure  at 
once  of  permanent  material,  and  the  renewal  of  the  fast  decaying  old  timber  work  in 
the  same  way,  rather  than  the  plan  of  building  it  at  first  with  timber  which  will  soon 
decay  and  require  renewal. 

A  few  preliminary  experiments  in  this  direction  would  be  valuable. 

The  work  of  examining  the  bottom,  inside  and  around  the  harbor,  through  holes  cut 
in  the  ice  should  be  continued  when  ice  and  weather  permit  of  economici^  and  satis- 
factory work, 
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A  new  general  survey  of  the  harbor  and  sorroondings  ahonld  be  made  and  a  arr 
chart  prepared — the  chart  pnblished  by  the  lake  snrrey  in  1876,  bein^  ikoiir  modi  is 
error.    Tne  neoeaaity  for  a  fog  signal  and  better  lighting  of  the  harbor  beeoma 
apparent  each  year. 

Yery  reepectfdlly,  yonr  obedient  servant^ 

C.   P.   GlU&KBT. 

MaJ.  F.  U.  Fabquhak, 

Ckfrp§  of  EngineerB. 


Tabulated  rm»rd  ofve$ieU  taking  refuge  ta  the  karhorfrom  June  30, 1882,  to  Jm 
ekowing  kind  of  tfeeeel,  direeUan  of  wind  at  time  of  emtry,  ^«. 
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JJQ. 

IMPROVEMENT  OP  ICE   HARBOR    OP   REFUGE   AT  BELLE   RIVER. 

MICHIGAN. 

The  project  for  this  improvement  was  adopted  in  1880,  the  object 
being  to  make  a  channel  50  feet  wide,  13  feet  deep  to  the  first  bridge, 
and  12  feet  deep  from  there  to  the  second  bridge. 

Under  the  appropriation  of  (5,000  made  by  the  act  of  Angust  2, 1882, 
a  contract  dated  September  12, 1882,  was  entered  into  with  Thomas  M. 
Hubbell,  of  Saginaw,  Mich.,  for  dredging  to  the  extent  admissible  by 
the  amount  of  the  appropriation,  at  16  cents  per  cubic  yard,  scow 
measurement. 

Operations  were  begun  on  the  Ist  October  and  continued  until  Novem- 
ber 25,  when  they  were  stopped  for  the  season  by  cold  weather  and  the 
formation  of  ice. 

D  uring  this  time  11,235  cubic  yards  of  material  were  removed.  Work 
wa«  resumed  on  the  28th  April,  1883,  and  continued  until  June  6,  by 
which  time  17,000  cubic  yards  had  been  removed  and  the  available 
funds  exhausted. 

The  total  amount  of  material  removed  under  this  appropriation  was 
28,235  cubic  yards. 

The  material  dredged  consisted  of  hard  and  stifif  clay,  and  the  result 
of  the  year's  work  is  one  cut  12  feet  deep  between  the  nrst  and  second 
bridges,  and  a  second  cut  for  about  half  that  distance. 

To  complete  the  improvement  under  the  present  project  will  require 
a  further  appropriation  of  $2,000. 

The  original  estimate  for  the  work,  exclusive  of  revetment,  was f  14, 465 

The  appropriations  have  been : 

Act  of  March  3,  1881 |7,000 

Act  of  Angust  2,  1882 5,000 

12.000 

Difference 2,466 

Amount  of  estimate  to  complete 2,000 

Proba'ble  cost  less  than  original  estimate 465 

Belle  River  is  in  the  collection  district  of  Huron,  Mich.,  the  nearest  port  of  entry 
being  Port  Huron,  and  the  nearest  light-bouse  at  Fort  Gratiot,  Mich. 

Money  statement 

July  I,  1882,  amount  available |180  67 

Amount  received  from  sale  of  fuel 25  i:i 

Amount  appropriated  by  act  passed  August  2,  1882 5,000  00 

6,205  80 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 5,085  04 

July  1,  1883,  amount  available 120  76 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1885.      2, 000  00 
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Abstract  of  bid$  for  dredging,  improving  ice  harbor  of  rrfuge  at  Belle  Rioer^  Miekigm 
received  and  opened  bp  Maj,  F.  Harwood,  Corpe  of  EngineerBy  on  September  12,  188^  i 
accordance  with  advertieement  dated  Augnet  21,  1882. 


Na 


Kames  And  ftddremes  of  bidden.  acow  inea«- 


'  Per  e«fe.  fi- 

ThomMM.  Hnbbell  S«i5in»w,  Mich S  $0  1« 

Carkln,  Stickney  &  Cram,  Eaat  Saginaw,  lUoh ,  34 

Jamea  Booney,  Jr.,  Toledo,  Ohio 2S 

Louia  P.  Smith  and  Jamea  A.  Smith,  Clereland,  Ohio 26 


Contract  awarded  to  Thomas  M.  Habbell. 


JJio. 

OPERATING  AND  CARE  OF  SAINT  CLAIR  FLATS  SHIP-CANAL,  MICHIGAN. 

At  the  beginning  of  the  fiscal  year  cavities  in  the  canal  banks  result- 
ing from  the  swells  of  passing  steamers  were  being  filled  with  cedar 
bark. 

Daring  the  months  of  July  and  August,  1882, 258  cords  were  so  placed, 
and  in  October,  1882, 115  cords  more  were  purchased  and  disposed  of 
in  like  manner. 

An  ice-breaker,  designed  under  the  direction  of  Maj.  F.  Harwood, 
was  built  in  November  and  December,  1882,  at  the  upper  or  northerly 
end  of  the  east  bank  of  the  canal. 

It  is  composed  of  three  rows  of  piles  securely  bound  and  bolted  to- 
gether with  waling  timbers  and  binder  pieces,  the  apex  or  up-stream 
point  being  provided  with  iron  facing  bolted  to  the  timbers. 

It  was  constructed  by  A.  J.  Dupuis,  under  the  personal  supervision 
of  the  custodian  of  the  canal,  Mr.  William  H.  Mott,  and  cost  $2,014.64. 

On  January  9, 1883,  a  plan  for  the  restoration  of  the  canal  banks,  the 
timber- work  of  which  above  water  had  fallen  into  decay,  was  submitted 
by  Maj.  F.  U.  Farquhar,  Corps  of  Engineers,  United  States  Army,  with 
an  estimated  cost  of  (132,908. 

A  survey  on  the  ice  was  made  during  the  last  two  weeks  of  Januarj, 
1883,  7,875  soundings  taken,  and  the  result  platted  and  forwarded  to 
the  Chief  of  Engineers,  March  5, 1883. 

During  the  month  of  April,  1883,  the  willows  were  trimmed,  as  is 
usual  in  the  spring  of  every  year,  the  clippings  tied  into  bundles  or  fas- 
cines, and  deposited  within  the  ice-breaker  at  the  upper  end  of  the  east 
pier;  and  in  June  42  cords  of  stone,  taken  from  the  Lime  Kiln  Crossinf, 
Detroit  Biver,  were  placed  on  top  of  the  brush,  sinking  it  to  the  bottom. 

During  May,  1883,  some  minor  repairs  were  found  necessary  to  tbe 
sheet-piling,  and  they  were  done  by  day  labor. 

In  June,  1883,  finally,  92  cords  of  cedar  bark  were  used  in  filling  cavi- 
ties in  the  canal  banks. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1883,  is 
t5,6(>8.87,  which  was  applied  to  the  construction  of  the  ice-breakers  at 
the  head  of  the  east  bank,  some  minor  repairs,  and  the  care  and  custodj 
of  the  canal  and  the  Government  property. 
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The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  beginning  July  1, 1883,  is  as  follows: 

Salary  of  custodian $1,500 

Current  repairs  which  cannot  be  foreseen  nor  estimated  in  detail 10, 000 

Total 11,500 

This  work  is  in  the  collection  district  of  Detroit,  Mich.    Two  light-honses  are  lo- 
cated on  the  canal  banks. 

Money  statement. 

July  1,  1882,  amount  available $1,173  38 

Amount  allotted  for  operating  and  care 5,000  00 

6, 178  38 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outetanding  liabilities  July  1,  1882 $5,110  37 

July  1,  1883,  outstanding  liabilities 558  50 

5,668  87 

July  1,  1883,  amount  available 504  51 

Amouut  ^estimated)  required  for  fiscal  year  1883-'84 11,500  00 


GENERAL  BEPAIES  AND  RENEWALS. 

The  necessity  for  repairs  to  this  work  is  constantly  recurring,  arising 
from  the  manner  of  its  construction  and  the  materials  used.  The  origi- 
nal plans  were  made  for  a  channel  depth  of  13  feet,  and  width  of  300 
feet,  which  was  considered  ample  at  that  time.  Subsequently  (in  1873) 
it  was  found  necessary  to  increase  the  available  depth  in  the  channel, 
which  was  done  by  excavating  for  100  feet  on  each  side  of  the  axis  of 
the  canal  to  a  depth  of  16  feet,  leaving  the  bottom  on  either  side  of  this 
deepened  channel  to  take  such  slope  as  it  would  assume.  It  was 
thought  that  this  berme  on  each  side,  of  nearly  50  feet  in  width,  with  a 
height  of  3  feet  (slope  about  1  to  16),  would  be  ample  to  support  the 
lower  ends  of  the  sheet-piling,  and,  but  for  the  occassional  action  of 
propeller  wheels  when  violently  turned  near  to  or  in  contact  with  the 
sides  of  the  canal,  it  would  do  so.  Some  of  the  caving  of  the  sides 
referred  to  in  former  reports  has  undoubtedly  arisen  from  the  under- 
mining of  the  sheet-piling  from  this  cause.  But  I  am  of  opinion  that 
much  the  greater  portion  of  the  difficulty  has  been  due  to  the  fact  that 
the  sheet-piling  is  a  single  course,  and,  not  joining  closely,  the  fine  sand 
of  the  bank  finds  its  way  through  the  interstices. 

Two  projects  have  been  submitted  for  the  radical  cure  of  this  defect — 
the  first  by  Major  Harwood,  United  States  Engineers,  under  date  of 
February  24, 1882 ;  the  second,  by  Miyor  Farquhar,  on  the  9th  January, 
1883.  Each  of  these  Officers  also  included  projects  for  the  repair  of  the 
superstructure,  and  the  latter  one  for  replacing  the  superstructure  of 
the  revetment  on  the  lake  side  of  the  piers. 

Of  these  two  plans,  I  prefer  the  one  submitted  by  Major  Farquhar, 
and  append  a  copy  of  his  report,  which  I  recommend  for  adoption.  He 
gives  an  estimate  in  detail,  which,  in  the  aggregate,  amounts  to  (132,908. 

If  this  plan  be  adopted,  it  would  be  well  to  appropriate  the  whole 
amount  at  once,  in  order  that  the  entire  work  could  be  included  in  one 
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contract  and  poshed  to  early  completion.  If  this  is  not  deemed  adris- 
able,  then  the  som  of  (75,000  should  be  appropriated  with  which  U> 
begin  the  work,  which  in  that  event  should  be  completed  as  far  as  Uie 
appropriation  wonld  snffice  to  carry  it 

Original  estimated  cost  of  the  work,  1^66 ^42d»754  00 

It  was  entirely  completed,  accordiug  to  the  original  plan,  for  abont 473, 400  OD 

Since  completion  as  above,  the  expenditare  on  accoont  of  custody,  repain, 

and  deepening  the  channel  an  additional  3  feet  has  been  abont IM,  485  09 

Whole  amount  expended  to  Jane  30,  1883 (i06,865  09 

The  entire  amount  appropriated  and  all«itted  for  the  work,  to  30th  June, 

1883,  has  been €O7,9B9  60 

Jh$traet  of  bidf  far  fumUkingj  driringy  and  Becuring  piletfor  imprortwtemi  of  Saimf  Clmir 
Flats  Bkip-canal,  opened  S^iember  2,  IS&2,  bg  Maj.  Franklin  Harwood,  Corp^  of  Emgji- 


!  ir««.««  «>wi  mAA^^M^  «f    White-oak    White-oak  White-pine 
No. '  «•»<»  iS5 j;Sr~***  *"    piles,  5.700  thiiber.3,M0  timbor.2.080  Dateofbegmning vork.  An 
bidden.  flnearfeet    feet,  B.  M.    feet.  B  M- 


I 


Ptr  lin.ft.  FtrfooL        Per /oat. 

A.   J.   Dupni*.  Detroit,  i           $0  29  $50                 $40    September  20.  or  eooner   $1,913  » 

Mich. 

Flemiog  Sc  Candler,  De- ,                30  00                  40    TwoweekBaflernotiee      2. 005  « 

troitMicb.  > 

John  A.  Smith.  Algonso.  i                36  75                  75    Work  to  be  done  with      2. 473  59 

Hich.  dispalch,  and    eona- 

ideted  the  fall  of  1882. 
Carkla,StickneT&Cnm.'  38  70  60    Thirty  days  fh>m  date   

Detroit,  Mich.  I 


Contract  awarded  to  A.  J.  Dapnis. 


BXPOST  OF  KAJOB  F.  U.  FABQUHAB,  OOBPS  OF  ENGINEJ5BS. 

Detboit,  January  9, 18S3. 

Oenebal  :  Referring  to  a  letter  to  you  written  by  Maj.  F.  Harwood, 
Corps  of  Engineers,  dated  Febniary  24, 1882,  on  the  subject  of  the  re- 
pairs necessary  at  the  Saint  Clair  Flats  Canal,  and  to  his  annaal  report 
for  the  year  ending  June  30, 1882, 1  have  the  honor  to  call  your  atten- 
tion to  the  same  subject  and  to  submit  the  following  report : 

The  original  cross-section  of  the  canal  as  finished  in  1871  was  300  feet 
wide  and  13  feet  deep,  with  banks  5  feet  high  above  water,  revetted 
below  water,  on  the  channel  faces,  with  a  single  row  of  sheet-piles  16 
feet  long  supported  between  the  walings  and  binders  of  a  row  of  piles 
about  6  feet  apart,  and  revetted  above  water  level  by  a  timber  revet- 
ment; the  whole  revetment  tied  back  into  the  bank  by  proper  tiee  fas- 
tened to  a  cross-wall  in  the  middle  of  bank. 

As  at  first  planned  no  revetment  was  designed  for  the  lake  faces  of 
the  banks,  but  it  was  soon  found  that  one  was  necessary,  and  a  very 
frail  one  of  a  single  row  of  sheet-piles  extending  to  the  top  of  the  bank, 
supported  by  a  row  of  piles,  was  constructed. 

In  1873-'74  the  chanael  for  a  width  of  200  feet  wa«  deepened,  leaving 
a  berme  of  about  40  feet  on  each  side  only  13  feet  deep. 

In  many  places  this  berme  haa  been  washed  away  by  the  current  or 
by  the  action  of  the  wheels  of  steamers,  and  the  ends  of  the  sheet-piles 
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was  originally  creosoted,  but  the  process  was  very  imperfect,  and  the 
three  apper  courses  of  timber  are  very  rotten,  and  almost  useless  as  a 
protection  to  the  banks. 

The  two  lower  courses  are  generally  in  good  condition,  as  well  as  the 
lower  course  of  ties.  On  the  lake  faces  of  the  bank  the  sheet-piling 
above  water  level  is  rotten,  and  the  banks  are  much  deteriorated. 

The  willow  trees  planted  in  1874-'75  are  in  flourishing  condition,  ex- 
cept where  destroyed  by  the  lines  of  vessels,  and  their  roots  have  done 
much  to  consolidate  the  banks. 

The  first  work  that  should  be  done  is  to  drive  a  double  row  of  sheet- 
piling  along  the  channel  faces  of  both  banks  of  the  canal,  as  shown  on 
the  accompanying  tracing,  and  tie  it  to  the  present  work  by  screw-bolts. 
The  top  of  the  new  work  should  be  at  the  surface  of  lowest  water.  This 
will  serve  three  purposes :  First,  to  close  all  leaks  through  the  present 
single  row  of  sheet-piling ;  second,  as  a  support  for  any  revetment  above 
water  (stone  or  otherwise)  that  may  in  the  future  be  built ;  and  third, 
will  serve  as  a  fender  to  keep  vessels  off  from  the  above- water  revetment. 
In  renewing  the  superstructure  I  would  recommend  creosoted  boards, 
12  by  3  inches,  spiked  one  on  top  of  the  other,  and  braced  by  an  outside 
brace  of  timber  6  by  12  inches  from  the  top  of  each  supporting  pile  of 
the  proposed  new  under-water  revetment.    Lumber  12  by  3  inches  and 
6  by  12  inches  can  be  thoroughly  creosoted,  and  at  no  great  cost  for 
handling. 

On  the  lake  faces  of  the  bank  I  would  recommend  the  cutting  down 
of  the  present  pile  revetment  to  lowest  water  surface,  and  constructing 
a  plank  beam  revetment  of  creosoted  boards,  as  shown  on  accompany- 
ing tracing. 

By  these  plans  of  plank  beam  revetments,  supported  by  an  outside 
brace,  the  risk  and  cost  of  damage  to  the  willows  from  digging  up 
trencnes  to  put  other  ties  in  will  be  avoided. 
The  cost  of  the  proposed  work  is  estimated  as  follows : 

UNDER- WATER  REVETMENT. 

2,345,200  feet,  B.M.,  pine  timber,  atflGperM $37,523  00 

67,500  linear  feet  oak  piles,  at  30  cents  per  foot 20,250  00 

23,000  pounds  screw  bolts,  at  5  cents  per  pound 1, 150  00 

22,500  pounds  spikes,  at  S^  cents  per  pound 787  50 

Driving  14,400  running  feet  sheet-piles,  at  $1  per  foot 14, 400  00 

74,110  50 
Contingencies 7,411  50 

Total 81,522  00 

ABOVFS-WATER  REVETMENT,  CHANNEL  FACES. 

592,800  feet,  B.  M.,  pine  lumber,  creosoted  and  put  in  place,  at  $32.50  per  M.  |19. 265  00 
37,500  pounds  spikes,  at  3i  cents  per  pound 1,312  50 

20,577  50 
Contingencies • 2,057  50 

Total 22,635  00 
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▲BOVK-WATBB  RKVBTBfKNT,  LAKB  FACES. 

6, 331,000  feet,  B.  M.,  oreoaoted  pine  lumber,  at  |35.&0  per  M f20, 61a  *S 

153,000  feet,  B.  M.,  pine  timber,  at  |20  per  M 3,060  W 

55,000  pounds  spikes,  at  3^  cents  per  pound l,9a!5  01 

5,175  pounds  screw  bolts,  &e.,  at  5  cents  per  pound •  358  ?» 

Cutting  of  14,400  running  feet  sheet  piles,  at  2  cents dt£  ^ 

Contingencies,  10  percent •-  2,613  G 

Total 36, 751  « 

For  channel  faces  below  water 81,5fifi  09 

For  channel  faces  above  water 22,631  €0 

For  lake  faces  above  water 2i3,751  O© 

Total 132,908  00 

The  above  seems  a  large  sum  to  be  expended  in  repairs  of  a  siiigk 
work,  but  there  is  no  single  work  for  the  improvement  of  navigation  of 
any  of  the  inland  waters  of  the  United  States  that  exercises  snch  an 
influence  on  commerce,  or  the  destruction  or  deterioration  of  which 
would  cause  such  damage  to  the  inland  commerce  of  the  United  States 
as  the  Saint  Glair  Flats  Canal. 

The  first  work  should  be  the  under  water  revetment  of  the  channel 
faces.  This  should  be  done  by  contraet,  after  due  advertising,  and  when 
done  would  keep  vessels  away  from  the  above-water  work. 

Should  these  recommendations,  or  any  part  of  them,  meet  with  joor 
approval,  I  would  request  early  notification  of  the  fact,  as  the  piles 
should  be  gotten  out  before  the  end  of  the  winter. 
Very  respectfully,  your  obedient  servant, 

F.  U.  Fabquhar, 


. 


The  Ohiep  op  Enginbbbs. 


Major  of  Engineers. 


J  J  II. 

IMPROVEMENT  OF  CLINTON  RIVER.  MICHIGAN. 

Operations  m  continuation  of  the  project  of  the  Board  of  Engineers 
constituted  by  Special  Orders  No.  92,  dated  Headquarters  Gorps  of 
Engineers,  United  States  Army,  Washington,  D.  C,  July  27, 1880,  were 
resumed  as  soon  as  the  appropriation  of  $6,000  made  by  act  of  August 
2, 1882,  became  available.  During  the  months  of  August,  September, 
and  October,  1882,  eight  brush  mattresses  were  constructed  100  by  30 
feet  by  1  foot,  and  sunk  in  extension  outward  of  the  mattress- work  on 
the  north  side  of  the  channel,  also  three  smaller  mattresses  to  fiU  gaps. 
The  row  of  clusters  of  piles,  seven  in  each,  intended  as  ice-breakers  for 
protection  of  the  mattress- work,  which  was  begun  in  the  spring  of  1882, 
was  completed  throughout  the  entire  length  of  the  channel,  there  being 
twenty-three  clusters,  about  100  feet  apart,  each  well  bound  with  chain. 

A  pile-crib  40  feet  square  was  constructed  at  the  terminus  of  the  line 
of  piles  in  10  feet  of  water,  marking  the  outer  channel  entrance  from 
Lake  Saint  Glair.  There  were  sixty-eight  piles,  6,560  feet,  B.  M.,  pine 
timber;  1,680  feet,  B.  M.,  oak  timber;  1,600  feet,  B.  M.,  pine  plank;  630 
pounds  screw-bolts,  437  pounds  drift-bolts,  and  150  pounds  of  spikes, 
used  in  the  construction  of  this  crib,  at  a  cost  of  $1,109.75. 

Sixteen  hundred  bundles  of  brush  were  placed  in  the  crib  in  Novem- 
ber, 1882,  and  sixteen  hundred  and  seventy-five  bundles  of  brush  and 
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about  22  cords  of  stone  in  May,  1883,  which  filling  projects,  however, 
but  a  trifle  above  the  surface  of  the  water. 

The  channel  was  redredged  during  the  months  of  September  and  Oc- 
tol>er,  1882,  to  a  depth  of  9  feet  and  width  of  60  feet,  6,123  cubic  yards 
of  sand  being  removed  and  deposited  in  Lake  Saint  Olair. 

No  examination  has  since  been  made;  hence  the  condition  of  the  work 
at  the  close  of  the  fiscal  year  cannot  be  accarately  stated.    The  high 
X  water  ^which  has  prevailed  thus  far  during  the  season  of  1883  has  pre- 
vented any  complaints  fi^m  navigators,  if  any  cause  therefor  has  ex- 
ist*jd. 
f    ''  A.n  examination  of  the  mattress  and  pile  work  was  made  on  April  26, 
1883,  which  elicited  the  feet  that  but  10  clusters  of  piles  were  left  intact 
by  the  ice,  and  the  southeast  corner  of  the  crib  was  considerably  dam- 
aged by  vessels  which  had  run  into  it.    The  mattress  appeared  to  bo  in 
fair  condition,  though  sunk  below  water  surface. 

A  considerable  sum  of  money  has  already  been  expended  upon 
attempts  to  improve  the  entrance  into  Clinton  River,  and  thus  far  with- 
out adequate  benefit. 

It  is  my  firm  belief  that  only  radical  measures  will  accomplish  the 
object,  and  these  will  necessarily  be  costly.  Whether  the  object  to  be 
attained  is  sufficiently  great  to  warrant  such  an  expenditure  is  a  ques- 
tion. It  is  useless  to  make  further  effort  in  this  direction  with  such 
small  appropriations  as  have  been  heretofore  made.  Whatever  is  under- 
taken must  be  carried  to  completion  in  one  season,  in  order  that  it  may 
not  be  in  great  measure  undone  during  the  following  winter. 

Major  Harwood's  estimate  of  1882  was  for  $20,000,  of  which  $10,000 
should  be  available  to  begin  one  season's  operations  with.  It  is  my 
opinion  that  Major  Harwood's  estimate  of  the  ultimate  cost  of  the  work 
i»  entirely  too  low. 

It  must  not  be  forgotten  that  the  navigable  depth  of  this  portion  of 
Lake  Saint  Glair  is  only  10  feet.  Gonseqaently  the  formation  of  a  bar 
of  only  5  feet  in  height  is  all  that  is  required  to  render  useless  any  im- 
provement that  may  be  made.  However  far  (^within  a  distance  of  4 
miles)  protection  to  the  channel  is  extended,  this  bar  is  almost  sure  to 
form  in  a  comparatively  short  time. 

If  it  be  desired  to  continue  operations,  a  sum  of  not  less  than  $10,000 
should  be  appropriated  at  one  time,  and  if  made  at  the  usual  time  at  the 
next  session  of  Congress,  work  should  not  actually  be  resumed  before 
the  opening  of  the  season  of  1885. 

This  work  is  situated  in  the  collection  district  of  Detroit,  Mich.,  which  is  the  nearest 
port  of  entrj.    The  nearest  light-house  is  Saint  Clair  Flats  beacon. 

Estimated  cost  of  existiuff  project (25,000 

Amount  appropriated  to  date 8,000 

Money  statement. 

July  1,  1882,  amount  avaUable |502  84 

Amount  received  from  sale  of  fuel 39  38 

Amount  appropriated  by  act  passed  August  2,  1882 6, 000  00 

6,542  22 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiUties  July  1, 1882 $5,969  93 

July  1,  1883,  outstanding  liabilities 150  00 

6, 119  93 

July  1, 1883,  amount  available 422  29 

Amount  (estimated)  reanired  for  completion  of  existing  project 20, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1885.     10, 000  00 
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Vames  ftod  ftd- 
dreaaM  of  Mdden. 


ii 


II 


I' 


1  I  Thomas  M.  Habbell, 
2 


Saginaw,  Mich. 
Carklii,  Stickney  &, 

Cram.  Detroit, 

Hlcb. 
Fleming  &  Candler, 

Detroit,  Mich. 
Aagua  t  a  a  J.  D  n- 

puia,  Detroit, 

Mioh. 


Fer/L    Ptr ft.  \Pr.MfL 


»$0  80   

[      40  I    $040 


PrJift. 


I 


82 


30 


$85 
56 
70 


$45 
50 

50 
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M 


IV.JI/L 


•1 


$45 
30 


iV.Ctt.yd 
$0  20  J 

30 


a 

p 

3 

I 

c 

« 
P 


Upon  notifica- 
tion of  award. 

Sept  15. 1882 

Ten  days  or 
two  weelu. 

Sept.  15^  1882 


5$l,2OOO0 

(1,753  00 
{1,568  60 

(2,029  90 
il,98«00 

)1,638  00 


I 


Contract  for  dredgins  awarded  to  Thomas  >f.  Hnbbell. 

Contract  for  material  and  labor  awarded  to  Carkii',  Stickney  &  Cram. 


J  J    ". 

IMPROVEMENT  OF  DETROIT  RIVER. 

LIME  KHiN  OROSSING. 

The  appended  report  of  H.  Kallman,  assistant  engineer  in  charge  of 
this  improvement,  shows  clearly  and  concisely  the  operations  daring 
the  fiscal  year  ending  June  30, 1883. 

As  originally  projected  the  improved  channel  was  to  be  carved,  300 
feet  wide,  with  a  aniform  depth  of  20  feet. 

On  the  2d  February,  1883,  Colonel  Farquhar  recommended  to  the 
Chief  of  Engineers  a  modification  of  the  project,  which  would  result  in 
a  straight  channel  of  the  same  width  and  depth,  and  submitted  an  es- 
timate of  the  increased  cost  arising  from  such  a  modification,  at  the 
same  time  presenting  the  arguments  in  favor  of  it. 

I  heartily  concur  in  this  recommendation,  and  repeat  his  estimate. 

At  the  close  of  the  fiscal  year  1882-'83  but  a  comparatively  small 
balance  remained  of  former  appropriations,  and  the  entire  amount  will 
be  exhausted  early  in  August  and  work  will  stop.  It  is  of  great  im- 
portance that  this  improvement  should  be  prosecuted  to  early  comple- 
tion upon  the  modified  plan.  If  the  amount  of  the  estimate  ($227,700) 
be  appropriated  in  one  sum  the  cost  will  be  materially  lessened,  and  the 
beneficial  results  will  the  sooner  be  available.  As  the  work  now  stands 
it  is  practically  valueless  until  completed. 

Attention  is  especially  invited  to  the  fact  that,  including  the  addi- 
tional cost  due  to  the  proposed  modification,  the  actual  cost  of  the  im- 
provement will  be  less  than  one-half  the  original  estimate,  which  was 
before  Congress  when  the  first  appropriation  was  made. 

The  original  estimate  of  the  probable  cost  of  the  work  was $1, 166, 5O0 

Amount  heretofore  appropriated $335,000 

Amount  of  estimate  for  completion  under  proposed  modification .    ^i27, 700 

562,700 

Actual  cost  less  than  estimated 603,800 
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lie  -work  is  located  in  the  collection  district  of  Detroit,  Mich.  The  nearest  port  of 
7  is  Detroit,  Mich.,  and  the  nearest  light-house  is  Mamajuda,  in  Detroit  Biver. 

L  tracing:  showing  the  progress  of  the  work  daring  the  year  is  here- 
ih  inclosed. 

The  immense  interest  concerned  in  this  improvement  is  apparent  from 
I  statistics  given  in  Mr.  Kallman's  report,  and  may  be  summed  up  in 
i  simple  statement  that  the  commerce  to  be  benefited  is  the  largest 
ht  passes  any  point  on  any  inland  water  cliannel  in  the  United  States. 
The  actual  tonnage  passing  the  point  during  the  year  1882  was  five 
oes  that  crossing  Detroit  River  by  way  of  the  railroads  daring  the 
me  year ;  that  is  to  say,  as  17,872,182  tons  is  to  3,327,348  tons. 

Money  statement. 

dy  1,  1882,  amount  available $1,01^  27 

ficeived  from  sale  of  fdel 13  12 

monnt  appropriated  by  act  passed  August  2,  1882 60,0(0  00 

61,02J  39 
nly  ly  1883,  amount  expended  during  fiscal  year,  exclusiYe  of 

oatstanding  liabilities  July  1,  1882 $36,991  58 

fuly  1,  1883,  outstanding  liabiliUes 16,520  25 

53,511  83 

'July  1,  1883,  amount  available 7,517  56 

kmoant  (estimated)  reauired  for  completion  of  existing  project 227, 700  00 

Imonn  t  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1885 .  227, 700  00 


^  AbBiraot  of  hidafor  improving  Dtiroit  Biver,  MichigaHf  received  and  opened  by  Maj,  F.  V, 
Farqukar.  Corpe  of  EngineerSj  on  September  21,  18^,  in  aooordanoe  teith  advertiaemeni 
dated  Auguet  31,  1882. 


^   Ko. 


^^  V 


Charles  F.  Dnnbar,  Buffalo,  N.  T. . . 
DftTid  W.  MoConnell,  BnflUo,  N.  Y 
JohnHlokler.Bninao,  N.Y 


Pr.eu.ffd, 
$7  50 
840 
8  16 


IV.  eu.  yd. 
$1  00 
2  00 
1  80 


Contract  awarded  to  Charles  F.  Dunbar. 


RBPOBT  OF  MR.   H.   KALLMAN,   ASSISTANT  ENGINEER. 

GR088E  I8LE,  MiCH.,  July  2,  1883. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  progress  of  the  work 
of  improvement  of  Detroit  River  at  Lime  Kiln  Crossing  during  the  fiscal  year  ending 
Jane  30, 1H83. 

One  month  previous  to  the  beginning  of  the  year  the  work  was  stopped  for  want  of 
funds. 

Under  the  appropriation  of  $60,000  made  by  an  act  of  Congress  passed  August  2, 
1882,  a  contract  was  signed  with  Mr.  Charles  F.  Dunbar  September  21,  and  by  Se])- 
tember  25  the  drill  commenced  work  and  was  at  work  day  and  night  until  December  H. 

The  dredge  worked  steadily  from  October  9  to  December  8,  when  the  work  was 
suspended  tor  the  winter,  on  account  of  the  heavy  running  ice  in  the  river. 

Work  was  resumed  April  6,  and  by  June  12  the  drilling  was  finished. 

Dredge  No.  1  finishea  dredging  June  22,  and  dredge  No,  2  is  doing  the  *' cleaning 

*  All  of  which  is  under  contract  and  will  be  expended  early  in  August,  1883. 
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up/'  which  will  also  be  completed  aboat  July  20,  when  the  work  will  again  atopaatil 

a  new  appropriation  has  been  made  ayailable. 
Under  the  present  contract  an  area  of  over  40,000  square  feet  had  to  be  drilled  and 

blasted  li  to  2  feet  below  grade,  to  obtain  grade,  as  a  heavy  layer  of  roek  3^  feet  thick 

covered  that  portion. 
The  amount  excavated  is  50  per  cent,  more  than  the  estimate  the  contractor  i 
The  amount  of  work  done  during  the  year  ending  June  30  was  as  follows: 

Area  drilled,  blasted,  and  dredged  (not  cleaned) square  feet . .     90,  MO 

Solid  rock  removed  (pit  measurement) cubic  yards. .       &,  534 

Amount  which  will  be  removed  under  the  present  contract do....  666 

Total  amount  of  work  done  to  date : 

Area  drilled,  blasted,  and  dredged square  feet. .  452, 121 

Solid  rock  removed  (pit  measurement) cubic  yards..  38, 60S 

Solid  rock  removed  (scow  measurement) do 2,633 

Loose  rock  removed do StS^ 

After  the  completion  of  the  present  contract  there  remains  to  be  removed  a  quantity 
of  27,601  cubic  yards  of  solid  rock,  which  at  |7  per  cubic  yard  amounts  to  $193,2)07. 

If  Congress  appropriated  the  total  amount,  15  percent,  will  be  saved  and  the  work 
can  be  completed  in  two  seasons.  To  carry  on  this  kind  of  work  under  small  appro- 
priations is  expensive,  and  commerce  will  only  be  benefited  by  this  improvement 
when  it  has  been  completed. 

Accompanying  tracing  marked  No.  1  shows  the  progress  of  the  work  and  the  tiiter- 
stiou  made  by  straightening  the  curved  out.  An  additional  survey  and  estimaSe 
have  been  made  to  ascertain  tne  increase  of  rock  excavation  for  establishing  a  straight 
cut.  This  amounts  to  4,872  cubic  yards,  which  at  $7  per  cubic  yard  will  coat  $34,104, 
and  is  included  in  the  above  estimate. 

Tracing  No.  2  shows  the  observations  on  the  water-gauges  during  the  time  the  work 
has  been  in  progress.  Duriuff  the  last  year  the  stage  of  the  water  has  been  nnaaa- 
ally  high,  and  tnerefore  less  damage  has  been  done  to  vessels. 

The  following  statistics  show  the  importance  of  this  improvement : 

The  loss  by  detention  and  damage  by  striking  and  sinking^  to  boats  of  only  the  four 
i'oUowiug  steamboat  compauies,  union.  Anchor,  Commercial,  and  Western  Lines,  dar- 
ing the  seasons  of  1680,  1881,  and  1882,  amounted  to  $410,000. 

One  hundred  and  fifty-six  propellers  and  steam-barges  from  1,000  to  2,600  tens  meas- 
ureroent,  averaging  fifteen  round  trips  during  the  season,  and  a  large  number  of  sail- 
ing vessels,  are  unsafe  when  passing  the  Lime  Kiln  Crossing. 

The  official  statements  of  tne  collectors  of  United  States  customs  at  the  lake  ports 
show  that  the  number  of  American  vessels  cleared  from  them  which  passed  through 
the  Detroit  River  during  the  seasons  of  1880, 1881,  and  1882  was  as  follows: 


SeMon. 

18W) 

18H1 

1882 


J  Ko.  of  vessels. 

TODBAge. 

Value. 

40  521 

20,285.849 
17,572,240 
17,872.182 

85,888 

S5,1W 

$2Bl,9M.«li 

The  following  statement  shows  the  number  of  loaded  oars  wluch  crossed  the  Detroit 
River  during  the  years  of  1881  and  1882 : 


KaUroada. 

Bastbonnd. 
1881. 

West  bonnd, 
1881. 

East  bound, 
1882. 

Westboond. 
1882. 

(i rest  Western 

76,0C5 
92.930 

02.716 
72,897* 

61,636 
09.857 

6LS97 

(^nnfulf^  Son  them ... 

8i» 

Total 

169,004 

185,613 

130,993 

146,381 

At  an  average  of  12  tons  per  car:  1881,  3,655,404  tons;  1882,  3,327,.*M8  tons. 
Very  respectfiilly,  your  obedient  servant. 


Maj.  F.  U.  Farquhar, 

Corps  of  Engineers,  U,  S.  A. 


H.  Kaixman, 

A99i8t4int  Engineer 
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Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  February  14, 1883. 
Sm  :    I  bave  the  honor  to  sabmit  the  inclosed  copy  of  a  report  to  this 
>flice  (with  a<5coinpanying  map)  from  Maj.  F.  U.  Farquhar,  Corps  of 
Engineers,  dated  the  2d  instant,  in  relation  to  the  improvement  of  the 
Detroit  River  at  the  Lime  Kiln  Crossing,  from  which  it  will  appear 
that  tbe  i>resent  plan  for  the  work  is  to  excavate  a  curved  channel 
150  feet  wide  and  20  feet  deep,  and  that  for  this  he  proposes  to  sub- 
stitute a  straight  channel  of  the  same  dimension,  which  can  be  readily 
lighted,  and  thus  made  safer  for  navigation  at  all  times.    The  work 
already  accomplished  upon  the  curved  channel  will  be  utilized  in  the 
proposed  straight  one;  and  the  additional  estimated  cost  involved  in 
this  chaiige  of  plan  will  not  exceed  $40,000 — a  small  sum  in  consideration 
of  the  great  benefit  that  will  inure  to  navigation  and  commerce. 

In  view  of  the  importance  of  the  subject,  I  beg  to  suggest  that  this 
matter  be  transmitted  to  the  Speaker  of  the  House  of  E^presentatives 
for  the  information  of  the  Committee  on  Commerce. 
Very  respectfully,  your  obedient  servant, 
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toe  worK  9oo:2//uu.  xne  original  estimate  oi  tne  cost  or  uie  impiro^ 
ment  was  $1,166,500;  so,  even  with  the  above  increase,  the  ^work  will  V' 
finished  at  less  than  half  the  sum  that  was  estimated.  It  ^wUl  be  am 
that  no  current  sets  across  the  line  of  the  proposed  cut  even  before it^ 
tiuished,  and  the  effect  of  the  cut  will  be  to  give  a  directioii  to  th%  cc 
rent  through  it.  I  have  made  a  careful  study  of  the  locality  firom  per 
sonal  observation,  inspection  of  maps,  and  conversation  with.  naTigatoa 
and  they  all  agree  in  showing  the  greiett  desirability  of  having  a  strai^JK 
channel  that  can  be  so  marked  as  to  make  its  navigation  &t  ail  tmi> 
practicable. 

The  importance  of  this  work  to  the  commerce  of  the  country  is  aeaai 
to  none  in  the  United  States.  The  commerce  to  be  benefited  is  tk 
largest  in  tonnage  that  passes  any  point  on  any  inland  water  cfaaniida 
the  United  States,  and  the  vessels  navigating  the  Detroit  River  are  fa 
the  greatest  part  owned  by  citizens  of  the  United  States. 
Very  respectfully,  your  obedient  servant, 

F.  U.  Fabqusas, 


The  Ghibp  of  Enginesbs,  U.  S.  A. 


Major  of  Engineen, 


J  J  13* 

REMOVING  SUNKEN  VESSELS  OBSTRUCTING  OR  ENDANGERING  NAVIGA 

TION. 

The  annual  report  of  Lieutenant-Colonel  Weitzel  for  last  year  oob- 
tains  all  the  information  relating  to  the  contract  for  the  removal  of  the 
wreck  of  the  steamer  Nile,  lying  in  Detroit  Biver  in  front  of  the  dt^ 
of  Detroit.  The  contract  had  been  awarded  to  Horatio  N.  Jex,  of  Port 
Huron,  Mich.,  but  nothing  had  been  done  by  the  contractor  towards  the 
actual  prosecution  of  the  work. 

On  the  10th  July,  1882,  Mr.  Jex  began  operations,  and  the  work  was 
completed  on  the  25th  of  the  same  month,  in  accordance  with  the  terms 
of  the  contract. 

During  the  remainder  of  the  fiscal  year  no  occasion  arose  for  aoj 
similar  work,  nor  is  any  now  known  to  exist. 

Money  statement. 

jQly  1,  1882,  amount  available , VSlfb 

Amount  aUotted l,0&« 

July  1,  lb83,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  18t« 1,5»« 
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APPENDIX    K  K. 


IMPROVEMENT  OF   HARBORS  ON  LAKE   ERIE   WEST  OF    ASHTABULA- 
IMPROVEMENT  OF  SANDUSKY  RIVER. 


REPORT  OF  MAJOR  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Monroe  Harbor,  Michigan.  7.  Vermillion  Harbor,  Ohio. 

2.  Toledo  Harbor,  Ohio.  >      8.  Month  of  Black  River,  Ohio. 

3.  Port  Clinton  Harbor,  Ohio.  I      9.  Rocky  River,  Ohio. 

4.  Sandusky  City  Harbor,  Ohio.  ,    10.  Cleveland  Harbor,  Ohio. 

5.  Sandnskv  River,  Ohio.  ,11.  Fairport  Harbor,  Ohio. 

6.  Hnron  Iiarbor,  Ohio. 


United  States  Engineer  Office, 

Cleveland,  Ohio,  July  11,  1883. 
General  :  I  have  the  honor  to  submit  herewith  the  annual  reports 
of  the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ending  June  30,  1883. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


K  K  I. 

IMPROVEMENT  OF  MONROE  HARBOR.  MICHIGAN. 

The  harbor  of  Monroe,  Mich.,  is  situated  at  the  extreme  westerly  bend 
of  Lake  Erie,  about  1^  miles  west  of  the  old  mouth  of  the  Baisin  Biver, 
and  about  3^  miles  from  the  town  of  Monroe. 

This  itiiprovement  was  commenced  in  the  year  1835,  at  which  time  the 
Baisin  Biver  was  considered  an  important  stream,  and  Monroe  was  a 
place  of  some  prominence.  The  plan  of  improvement  consisted  in 
straightening  the  river  and  making  direct  connection  with  Lake  Erie 
by  a  canal  4,000  feet  long  and  100  feet  wide,  through  a  sand  peninsula. 
A  description  in  detail  of  the  operations  heretofore  carried  on  for  the 
improvement  of  this  harbor  will  be  found  in  Annual  Beports  of  1880  and 
1881. 
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OPERATIONS  DURING  THE  FISCAL  YEAR. 

By  the  act  passed  August  2, 1882,  an  appropriation  of  $1,000 
macle  for  Monroe  Harbor. 

During  the  months  of  August  and  September  materials  were  pur- 
chased in  open  market,  and  repairs  both  to  piers  and  revetment  made 
by  hired  labor. 

One  thousand  linear  feet  of  the  old  revetment  of  the  United  States 
canal  was  renewed  or  repaired. 

Seven  hundred  and  thirty-three  linear  feet  of  the  old  revetment  built 
prior  to  1879  was  thoroughly  repaired  and  strengthened  with  additional 
plank  and  walling  pieces.  The  repairs  on  both  piers  consisted  in  re- 
placing the  old  deck  plank  with  new  material. 

In  repairs  to  piers  the  following  materials  were  used : 

672  feet  B.  M.  of  oak  timber  (old  material). 
1,566  feet  B.  M.  of  oak  plank  (new  material). 

540  feet  B.  M.  of  pine  timber  (old  material). 
6,032  feet  B.  M.  of  pine  plank  (new  material). 

362  pounds  of  iron,  262  ponnds  of  wrought  spike  (new). 

308  poauds  of  wrought  spike  (old). 

in  repairs  to  revetment  the  following  materials  were  used : 

4,498  feet  B.  M.  of  sawed  white-oak  plank. 
942  feet  B.  M.  of  oak  timber  (old). 
742  pounds  of  screw  and  washer  bolts  (new). 
525  pounds  of  screw  and  washer  bolts  (old). 
249  ponnds  of  wrought  spike. 

Total  amount  expended  in  repairs  to  piers  and  revetment  $499.66, 
which  put  the  piers  in  fair  condition.  Operations  were  sospended  at 
the  end  of  September,  1882,  there  being  only  a  balance  of  $516.79  avail- 
able, which  it  was  deemed  best  to  hold  until  after  the  spring  freshets  of 
1883,  or  for  some  especial  emergcMCj. 

The  whole  amount  appropriated  for  this  harbor  to  date  has  been 
$213,515.27  of  which  amount  $213,020.88  has  been  expended. 

PRESENT  CONDITION  OF  THE  HABBOB  AND  PBOPOSED  PBOJECT  OP 

IMPBOVEMENT. 

Through  the  outer  bar  and  between  the  piers  there  is  a  depth  of  fit>in 
11  to  14  feet  The  north  pier  is  1,350  feet  long  and  the  south  pier  935 
feet  long.  At  their  inner  end  the  piers  are  about  100  feet  apart  and  fob 
parallel  to  each  other  until  a  point  is  reached  about  500  feet  from  the 
commencement  of  the  south  pier.  Here  they  begin  to  flare  and  are  200 
feet  apart  at  the  outer  end  of  that  pier.  The  depth  between  the  piers 
decreases  as  soon  as  the  flaring  commences.  A  bar  is  forming  just  be- 
yond the  piers. 

The  United  States  canal  is  about  4,000  feet  long  and  100  feet  wide, 
and  has  a  depth  of  firom  10  to  12  feet.  From  its  upper  end  to  a  point 
just  below  the  docks  at  Monroe  the  depth  of  channel  varies  from  10  to 
18  feet*  J^ear  the  Monroe  docks  rock  is  foond  upon  which  there  is  a 
depth  of  only  8^  feet.  The  piers  are  in  bad  condition  and  some  mmor 
repairs  are  immediately  necessary,  a  few  deck  plank  are  needed,  some 
stone  for  filling  required,  and  a  few  timbers  should  be  replaced. 

The  portions  of  the  piers  below  ordinary  low  water  are  very  badly 
rotted  down. 

The  revetment  to  the  United  States  canal  needs  to  be  repaired  for 
about  1,000  feet  linear. 
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A^liile  the  present  commerce  of  Monroe  is  not  sufficient  to  justify  so  large  an  ex- 
lenditUTe  at  this  time,  nevertheless,  if  it  is  intended  to  keep  up  the  harbor,  the 
amount  estimated  is  absolutely  necessary  to  prevent  the  piers  from  going  to  pieces. 
The  wliole  of  this  sum,  $20,000,  can  be  profitably  expended  upon  the  worJt  during  the 
aext  fiBoal  year  m  repairing  piers  and  revetments. 

While  agreeing  fully  with  him  as  to  the  cost,  I  do  not  agree  as  to  the 
necessity  J  for  it  would  seem  as  well  to  abandon  the  present  work  to  the 
destractive  influences  of  time  and  the  elements  rather  than  to  expend 
^20,000  in  repairs  at  a  harbor  which  commerce  abandoned  years  ago. 

A.  slight  annual  expenditure  of,  say,  $1,000,  will  in  my  opinion  keep 
tlie  piers  and  revetment  standing  until  it  is  decided  whether  any  com- 
mercial interest  hereafter  will  require  these  extensive  renewals. 

The  harhor  of  Monroe  is  in  the  collection  district  of  Detroit,  Miph.  There  is  a  fixed 
-white  light  of  the  fourth  ordei  on  the  outer  end  of  the  west  pier.  The  nearest  work 
of  defense  is  Fort  Wayne,  ^  miles  distant. 

The  amount  of  revenue  collected  during  eleven  months  ending  May  31,  1883,  was 
♦16.85. 

There  were  no  imports.    The  value  of  the  exports  was  $5,000. 

Twenty- two  vessels,  with  an  aggregate  tonnage  of  960  tons,  entered,  and  eighteen 
T^ easels,  with  an  aggregate  tonnage  of  1,009  tons,  cleared  daring  the  eleven  months 
ending  May  31,  186:). 

Money  statement. 

July  1,  1882,  amount  available $16  45 

Amount  apppropriated  by  act  passed  August  2,  1882 1,000  00 

1,016  45 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 522  06 

July  1,  1883,  amount  available 494  39 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1885.      2, 000  00 


KK2. 

IMPROVEMENT  OF  TOLEDO  HARBOR.  OHIO. 

The  city  of  Toledo,  Ohio,  is  situated  at  the  mouth  of  the  Maumee 
River.  The  Maumee  Eiver  empties  iuto  Maumee  Bay  at  a  point,  by 
way  of  the  channel,  about  7  miles  from  the  deep  water  of  Lake  Erie. 
A  history  of  the  operations  carried  on  in  past  years  for  the  improve- 
ment of  this  harbor  will  be  found  in  the  Annual  Reports  for  1880  and 
1881. 

The  attention  of  Congress  was  first  called  to  this  work  in  1866,  when 
an  examination  of  the  harbor  showed  a  good  depth  in  the  river,  but 
through  the  bay  the  channel  was  intricate,  presenting  a  depth  of  only 
11  feet  for  over  a  mile,  and  so  narrow  that  vessels  could  not  navigate 
without  grounding  upon  adjacent  shoals.  The  work  of  improvement 
was  commenced  in  1867,  and  has  been  continued  from  time  to  time  since 
that  date,  dredging  in  the  natural  channel  between  the  mouth  of  the 
river  and  deep  water  in  the  lake,  and  at  the  close  of  the  present  fiscal 
year  there  was  a  good  channel  between  Toledo  and  the  lake  from  250 
to  350  feet  wide  at  the  angles,  with  a  depth  of  from  16  to  17  feet  at 
ordinary  low  water. 

This  channel  has  been  obtained  and  maintained  by  fifteen  appropria- 
tions, averaging  $45,646.67,  and  an  annual  average  expenditure  of  about 
5455— E  83 119 
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of  about  $30,000  to  keep  the  depth  required,  which  depth  will  doshi- 
less  have  to  be  increased  from  period  to  period  by  the  demands  of  cob- 
merce. 

The  present  project,  adopted  iu  1872  and  amended  in  1S80  so  as  ia 
gain  increased  depth,  provides  for  widening  to  250  feet  at  snrfiiee  aad 
200  feet  at  bottom,  and  deepening  to  16  feet  at  low  water  the  luHarri 
channel  throngh  Maumee  Bay. 

OPERATIONS  DUBINO  THE  PBESEIfT  FISCAL  TSAR. 

Dredging  nnder  contract  of  May  18,  1881,  was  in  progress  at  tb/t 
commencement  of  the  fiscal  year,  and  was  continaed  until  September 
30,  1S82  (the  time  for  completion  having  been  extended  to  December  L 
1882),  when  it  was  completed  and  clo^.  By  act  of  Angast  2,  1882, 
the  Bnm  of  $50,000  was  appropriated  for  this  harbor.  In  October,  188^ 
a  contract  was  executed  with  E.  H.  French,  of  Fnlton,  j^.  Y^  for  tiie 
removal  of  200,000  cubic  yards  of  material  for  continuing^  the  deepen- 
ing and  widening  of  the  channel  through  Maumee  Bay.  Operatioos 
under  this  contract  were  begun  April  25, 1883,  and  were  in  progress  st 
close  of  the  fiscal  year. 

During  the  fiscal  year,  under  the  above  two  contracts,  229,070  eabie 
yards  of  material  were  removed  by  dredging  from  the  channel  throngk 
Maumee  Bay. 

During  July,  August,  and  September,  1882,  the  work  was  upon  ^'Can 
Bange,"  upon  the  ^^  Turtle  Island  Eange,"  and  some  little  apon  the 
^*  Manhattan  "  and  <^  Middle  Banges." 

The  portions  worked  over  were  left  with  an  average  depth  of  15i  feet, 
and  in  good  shape,  excepting  800  feet  of  ^<  Turtle  Island  Bange."'  The 
dredged  ranges  were  all  200  feet  iu  width,  and  250  feet  to  350  feet  at 
the  turns.  These  ranges  had  all  been  filled  in  from  1  to  2  feet,  more  or 
less,  during  the  winter  of  188  L,  1882,  and  the  spring  of  1882.  At  the 
close  of  the  season  of  1882  the  condition  of  the  channel  was  as  follows: 

First.  From  the  Toledo  docks  to  the  Manhattan  or  inner  range,  there 
was  a  good  wide  channel  with  a  least  depth  of  17  feet. 

Second.  The  Manhattan  Bange,  2,900  feet  long,  had  a  width  of  from 
200  to  280  feet  at  bottom,  with  a  depth  of  15^  feet  and  over. 

Third.  The  Middle  Bange,  2,860  feet  long,  had  a  width  of  200  feet  at 
bottom,  with  an  average  depth  of  15^  feet,  with  spots  of  only  14^  feet 

Fourth.  The  outer  or  Phenstock  Bange,  5,055  feet  long,  had  a  width 
of  200  feet  at  bottom,  with  an  average  depth  of  15  feet,  with  14  feet  at 
the  sides. 

Fifth.  The  Can  Bange,  11,580  feet  long,  had  an  average  depth  of  15^ 
feet,  with  14  to  15  feet  at  the  sides,  its  width  for  8,780  feet  was  200  fee^ 
and  for  the  remaining  2,800  feet  was  150  feet  at  bottom. 

Sixth.  The  Turtle  Island  Bange,  9,790  feet  long,  with  a  width  of  220 
feet,  had  a  depth  of  from  15  to  17  feet. 

Seventh.  The  outer  or  Lake  Bange,  running  to  16  feet  wat^  in 
the  lake,  with  a  length  of  7,800  feet,  and  width  of  200  feet  at  bot- 
tom, had  a  depth  of  from  14^  to  16  feet.  During  part  of  April,  May, 
and  all  of  June,  the  work  was  upon  the  Middle  Bange  and  upon  tLe 
Phenstock  Bange,from  which  121,525  cubic  yards  of  material  were 
dredged  with  three  dredges  in  an  average  of  forty -eight  working  days. 
The  parts  worked  over  were  left  with  full  16^  feet  of  water,  200  feet  in 
width  and  250  to  350  feet  in  width  on  the  turns.  During  the  summer 
and  fall  of  1882,  and  spring  and  summer  of  1883,  more  or  less  delay 
arose  fh>m  storms,  breaking  of  machinery,  &c.,  so  that  in  the  montliB 
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r  57  per  cent,  of  the  time  engaged,  estimating  twelve  working  hours 
c^-r  eaiCh  day  (excluding  Sundays),  while  in  April,  May,  and  June  of 
883,  the  three  dredges  were  employed  dredging  fourteen  hundred  hours 
>r  80  per  cent,  of  the  time  engaged,  estimating  twelve  working  hours 
or  each  day  (excluding  Sundays).  This  latter  showing  is  unusually 
iirvorable.  During  the  season  of  1883  it  is  proposed  to  continue  opera- 
dons  so  far  as  the  contract  of  October  9, 1882  will  allow.  I  quote  from 
^Bj,  «J.  M.  Wilson's  last  annual  report  (the  then  officer  in  charge)  re- 
Sa»r<ling  the  increased  dimensions  of  lake  vessels: 

In  1B41  the  capacity  of  the  largest  vessel  on  the  lakes  was  4,500  bushels  of  grain ; 
in  1872  this  had  been  increased  to  25,000  bushels,  while  in  1882  there  were  several 
(3arryinK  lOO^^OOO  bushels.  . 

Tlie  capacity  of  the  Onoko,  a  magnificent  iron  vessel,  launched  at  Cleveland,  Ohio, 
in  the  spring  of  1882,  \s  100,000  bushels  of  grain,  or  3,000  gross  tons  of  iron  ore. 

I  am  informed  that  a  sailing  vessel  is  now  being  constructed  at  Milan,  Ohio,  which 
w^ill  carry  125,000  bushels  of  grain  on  a  draught  of  15^  feet.  It  will  thus  be  seen  why 
it  is  thaVharbors  which  gave  satisfaction  with  a  depth  of  12  feet  water  twelve  years 
ago  now  require  a  full  depth  of  17  feet. 

Attention  is  again  called  to  the  urgent  need  of  day -beacons  and  range 
lights  for  the  channel  through  Maumee  Bay. 

The  present  systems  of  can-buoys  and  spars  do  not  answer  the  needs 
of  vessels.  They  are  continually  being  torn  away  or  pushed  aside  by 
rafts  and  other  craft,  so  that  the  channel  is  half  the  time  without  sail- 
ing marks,  and  of  course  are  of  no  use  of  dark  nights. 

There  should  be  some  system  of  permanent  beacons  and  range  lights. 
The  cost  would  be  small  as  compared  with  the  great  benefit.  The  total 
amount  appropriated  for  this  harbor  since  1866  has  been  $684,700,  of 
which  sum  $640,972.27  has  been  expended.  The  estimated  cost  of  the 
present  proiect,  viz,  a  channel  with  a  least  depth  of  16  feet  at  ordinary 
low  water,  and  250  feet  in  width  at  surface,  was  $570,000.  Of  this 
amount  $490,000  has  already  been  appropriated.  The  balance  of 
$80,000  can  be  expended  during  the  period  ending  June  30,  1885,  in 
deepening  and  widening  channel  between  Toledo  and  deep  water  in 
Lake  Erie. 

The  amount  of  commerce  to  be  benefited  is  very  large  and  constantly 
growing  in  importance.  Attention  is  called  to  statistics  of  commerce 
for  six  years  (1875  to  1880)  published  in  Annual  Report  of  1881. 

Toledo  is  in  the  collection  district  of  Miami.     There  is  a  fixed  white  light  of  the 
fonrth  order  on  Turtle  Island,  and  three  sets  of  range  lights  for  parts  of  the  channel. 
The  amount  of  revenue  collected  during  eleven  months  ending  May  31,  1883,  was 
$17,133.96.    The  value  of  the  imports  was  $35,338.65. 

The  collector  of  customs  failed  to  state  value  of  the  exports. 

One  thousand  six  hundred  and  seventy-one  vessels,  with  an  aggregate  tonnage  of 
599,8*23  tons,  entered,  and  1,631  vessels,  with  an  aggregate  tonnage  of  584,367  tons, 
cleared  during  eleven  months  ending  May  31,  18»3.  Tne  largest  cargo  that  cleared 
was  2,200  tons  of  coal,  the  vessel  drawing  15  feet. 

Money  statement. 

July  1,  1882,  amount  available $22,669  17 

Amount  appropriated  by  act  passed  August  2,  1882  50, 000  00 

72,669  17 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 |28,941  44 

Julyl,  1883,  outstanding  liabilities 908  55 

29,849  99 

Julyl,  1883,  amount  available 42,819  18 

Amount  (eetimated)  reuuired  for  completion  of  existing  project 80,  OOO  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1885 .    80, 000  00 
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State$  Engineer  office,  Cleveland,  Ohio,  at  11  o'clock  a,  m,,  Saturday,  S^temher  30, 19^ 
under  advertisement  of  August  30.  1882. 


»0. 

KftmM  and  addreaM*  of  bidders. 

Price. 

"R^Mffa-T-Ira, 

1 

Sdwin  H.  French.  Falton.  N.  Y 

Per  cu.  yd. 
$0  21 

22 

24 

Contract  awarded  aabjeet  to  apprwil  tf 

2 

3 

Loais  P.  Smith  and  Jame«  A.  Smith, 

Cleveland,  Ohio. 
Jamea  Roonev  Toledo.  Oliio 

1 

Abstract  of  contracts  for  improving  harbor  at  Toledo,  Ohio,  in  force  during  Jisoal  year  i 

ing  June  30,  1883. 


Symmee  A  Scandlon,  North 
£aat,  Pa. 

8.  A.  Hnrphy,  Detroit.  Mich 


Sdwin  H.  French,  Folton, 

N.  Y. 


May  18. 1881 


Jan.  12,  1882 


Oct.  9,  1882 


Dredfdog- 


Removal  of  scow 
Wellhonee,  its 
equipment  and 
canro. 

Dredging 


$0.15 


21 


$1,750 


Remarka. 


Contract  eoapfeM 
and  cioaed  Ss^ 
tember  30,180. 

Contract  oompleled 
and  closed  Jvir 
10,1882. 


KK3. 

IMPROVEMENT  OF  PORT  CLINTON  HARBOR,  OHIO. 

Port  Clinton,  Ohio,  is  situated  at  the  mouth  of  the  Portage  Biver,  a 
stream  which  rises  in  the  northwestern  part  of  Ohio  and  empties  into 
Lake  Erie. 

A  history  of  the  operations  heretofore  carried  on  for  its  improvemcDt 
will  be  found  in  Annual  Keport^i  of  1880  and  1881. 

The  present  project,  a<lopte(f  in  1875,  consists  of  a  pile  revetment  961 
feet  long,  running  from  the  north  shore  of  Portage  Eiver,  opposite  the 
town,  out  into  the  lake  in  a  direction  north  67  degrees  east.  This  revet- 
ment then  inclines  toward  the  north  and  extends  301  feet  further,  when 
a  pile-dike  commences,  which  will  be  prolonged  a  total  distance  of  1,200 
feet  out  to  a  depth  of  10  feet  at  the  ordinary  level  of  the  lake.  Parallel 
to  this  and  200  feet  from  it  is  an  east  pile-pier,  which  will  be  about  2,600 
feet  long,  its  inner  end  resting  on  the  south  shore  of  the  river.  This 
east  pier  will  be  a  simple  pile  structure  of  2,450  feet;  the  outer  150 feet 
will  be  a  strong  pile-dike  12  feet  wide.  A  channel  10  feet  deep  will  be 
dredged  between  the  piers. 
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j^t  tne  begiDDiDg  or  the  fiscal  year  there  was  do  work  m  progress,  and 
alance  was  too  small  to  attempt  any  new  work. 

By  act  of  August  2, 1882,  the  sum  of  $6,000  was  appropriated  for 
hiB  harbor. 

A.  contract  was  executed  with  John  Stang,  of  Lorain,  Ohio,  dated 
Jeptember  12, 1882,  for  the  construction  of  150  linear  feet  of  pile-pier 
br  prolonging  the  west  pier,  and  the  construction  of  250  linear  feet  of 
nle  revetment  for  prolonging  the  east  revetment.  Piles  and  other  ma- 
terials were  delivered  during  the  fall  of  1882,  but  actual  construction 
nras  not  commenced  until  May  31,  1883,  and  has  be^n  in  progress  since 
that  date  to  the  close  of  the  fiscal  year.  Considerable  delay  was  expe- 
rienced, on  account  of  stormy  weather  and  from  the  fact  that  the  piles, 
delivered  as  per  specifications,  were  found  to  be  too  short,  owing  to  the 
soft  character  of  the  lake  bottom  at  end  of  piers.  An  extension  of  the 
time  for  completing  the  contract  had  to  be  asked  for  by  the  contractor, 
and  was  granted  by  the  Chief  of  Engineers. 

During  May  and  June  the  contractor  furnished,  drove,  and  cut  off 
one  hundred  and  ninety -five  piles,  making  4,934  linear  feet.  The  sum 
of  $829.36  has  been  expended  during  the  fiscal  year. 

During  the  season  (1883)  it  is  proposed  to  complete  the  work  under 

contract  of  September  12, 1882,  and  to  make  some  repairs  to  west  pier 

and  to  the  east  revetment.    The  piers  at  theircommencement  are  600  feet 

apart,  but  converge,  and  when  a  point  about  1,000  feet  from  shore  is 

reached  they  become  200  feet  apart  and  then  continue  parallel.    They 

will  be  extended  to  a  depth  of  10  feet  at  the  ordinary  stage  of  the  lake. 

The  estimated  cost  of  the  present  project,  as  submitted  in  1875,  was 

$122,000,  revised  estimate  for  $90,000 ;  of  this  amount  $46,000  has  been 

appropriated  and  $40,004.83  expended  up  to  the  close  of  the  fiscal  year 

ending  June  30,  1883.    The  commerce  of  Port  Clinton  is  small  and  the 

prospects  for  a  considerable  increase  are  not  very  great.    Lumber, 

staves,  spokes,  &c.,  are  the  principal  articles  of  shipment. 

It  is  therefore  doubtful  whether  the  expenditure  of  the  remaining 
$44,000  for  the  completion  of  the  proposed  project  as  revised  would  be 
advisable.  If  it  is  decided  to  continue  the  improvement  as  proposed, 
the  sum  of  $20,000  can  be  expended  during  the  period  ending  June  30, 
1885,  in  prolonging  the  pier  and  revetment. 

At  the  close  of  the  fiscal  year  there  was  a  good  channel  from  lake 
and  within  the  piers  with  a  least  depth  of  9  feet 

During  the  present  season  it  is  proposed  to  complete  the  work 
required  under  contract  of  September  12, 1883,  and  make  some  repairs 
to  west  pier. 

Port  Clinton  is  a  port  of  entxy  in  the  collection  district  of  Sandnsky,  Ohio.  The 
neareHt  work  of  defense  is  Fort  Wayne,  60  miles  distant,  and  the  nearest  light-house 
is  at  Green  Island,  10  miles  distant. 

The  amonnt  of  commerce  to  be  benefited  by  this  improvement  is  small ;  for  miles 
above  the  month  of  Portage  River,  and  bordering  npon  its  banks,  are  extensive  tracts 
of  hard- wood  timber,  from  which  lumber,  staves,  spokes,  dt^c,  are  made  and  sent  to 
Port  Clinton  for  shipment. 

The  amount  of  revenue  collected  during  eleven  months  ending  May  31,  1883,  was 
$132.20. 

The  value  of  the  imports  was  $1,440. 

There  were  no  exports  to  points  outside  the  district.  Twenty-seven  vessels,  with 
an  aggregate  tonnage  of  1,660  tons,  entered,  and  twenty-eight  vessels,  with  an  aggre- 
gate tonnage  of  1,740  tons,  cleared  during  eleven  months  ending  May  31,  1883. 
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Money  statement. 

July  1, 1882,  amonnt  avaU»ble tSM  SI 

Amount  appropriated  by  act  passed  August  2,  1882 6, 009  01 

6,3848 

Jnly  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstandinf 
liabilities  July  1,  1882 ©»  38 

July  1,  1883,  amount  available 5,996  H 

Amount  (estimated)  reouired  for  completion  of  existing  project 44, 000  01 

Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  June  30, 1885 .     20, 006  00 


AJftract  of  propo$aU  far  nroUmging  tkepiertai  Port  Clinton  Harbor,  Ohio, 
opened  by  Maj.  John  Ml  WiUon,  Corpe  of  Engin^en,  at  United  Staiei  Enfimeer  c#flf, 
Clevelandy  Ohio^  at  11  o^clook  a,  m.,  Tneedag,  September  5,  1882,  under  adverUmmmit  e§ 
Augnet  10.  1882. 


Mftterisls. 

1.  John 
Stang,    Lo- 
rain,  Ohio. 

2.  Conitiand 

D.  Merry, 

PalnesTflIk, 

Ohio. 

PortCUslM. 
Ohio.* 

WliiUKiak  piles,  10,800  linear  feet,  mora  or  lees: 

Per  linear  foot,  indnding  driving 

00  21 
2,288  00 

35  00 
1,407  70 

250 
225  00 

4  25 
425  00 

425 

425  00 

04i 
75  22 

04i 
114  75 

03 
248 

03| 
52  87 

OOM 

I.2i0  00 

83  00 
1,412  00 

1  25 

112  50 

525 
525  00 

525 
525  OO 

05 

05 
135  00 

04 
828 

05 
70  50 

0019 

Total  .                             «           - 

2,moi 
a  M 

White-oak  timber  and  nUnk,  42,704  feet,  B.  M.,  mora  or  lea* : 

Per  1,000  feet,  B,  KT  including  sheathing  pUee  and  their 

driving 

Total..? 

1,M0  4I 

mora  or  lees : 
Per  oord 

2M 

Total 

180  Of 

Mone  filling,  100  cords,  mora  or  less : 

Peroora 

4  fl 

ToUl 

450M 

Stone  riprap,  100  cords,  mora  or  less : 

Per  cora 

481 

Total 

458  01 

Bods,  1,770  pounds,  mora  or  leas  t 

Perponnd 

Totd 

^   T^t^^. ::::;::::::::::::::::::::::::::::::::::::::::: 

Perponnd 

Total 

Wrought  spikes,  1,410  poonds.  mora  or  less: 

Perponnd 

Total 

Total  amount  of  bid 

5.086  00 

0.111  98 

*  Proposal  thrown  out  as  it  contained  no  bid  for  iron. 
Contract  awarded  to  John  Stang,  dated  September  12,  1882. 


KK4. 


IMPROVEMENT  OF  SANDUSKY  CITY  HARBOR,  OHIO. 

Sandasky  Bay  empties  into  Lake  Erie  about  40  miles  firom  its  western 
extremity.  It  is  a  Datural  harbor,  containing  an  area  of  about  22^  miles, 
with  a  depth  of  from  8  to  12  feet,  protected  on  the  north  and  northwest 
from  the  gales  of  the  lake  by  a  long,  narrow  peninsula,  and  on  the  north- 
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The  present  project,  adopted  in  1880,  provides  for  a  channel  200  feet 
"Wide  and  15  feet  deep  through  the  outer  bar,  and  in  the  bay  up  to  within 
50  feet  of  the  line  of  docks,  and  then  parallel  to  the  docks,  with  a  width 
of  100  feet  and  depth  of  15  feet. 

OPERATIONS  DUEINa  THE  FISCAL  YEAR. 

The  balance  on  hand  at  beginning  of  the  year  ( Jl,201.52)  was  consid- 
ered too  small  to  begin  any  new  work.  By  act  of  August  2, 1882,  the 
8am  of  $1 0,000  was  appropriated  for  this  harbor.  Proposals  for  dredg- 
ing were  invited,  and  in  September,  1882,  a  contract  was  executed  with 
William  Eichardson,  of  Buffalo,  N.  Y.,  for  widening  and  deepening  the 
ehannel  by  the  removal,  by  dredging,  of  70,000  cubic  yards  of  material. 
Operations  were  commenced  September  21,  and  continued  till  Novem- 
ber 25,  1882,  when  on  account  of  stormy  weather  the  dredge-boats  were 
withdrawn  for  the  season. 

Operations  were  resumed  May  1,  and  were  in  progress  at  the  close  of 
the  fiscal  year. 

The  operations  resulted  in  the  completing  of  a  channel  4,680  feet  in 
length  by  100  feet  in  width,  with  least  depth  of  15  feet,  all  parallel  to 
"line  of  docks'' 5  the  entrance  from  this  channel  to  "Clock  Range 
ChanueF  has  been  deepened  to  15  feet  and  widened  from  200  to  1,000 
feet.  Work  on  this  portion  is  completed  so  far  as  present  contract  is 
concerned.  In  performance  of  this  work  60,000  cubic  yards  were  re- 
moved from  channel  parallel  to  city  docks  and  the  "Clock  Range.'' 
There  remains  10,000  cubic  yards  to  be  removed  from  off  "the  outer 
bar"  to  complete  this  part  of  the  contract,  when  there  will  be  a  good 
channel  with  least  depth  of  15  feet,  requiring  however  to  be  widened 
to  full  width  of  200  feet.  The  total  amount  appropriated  for  this  har- 
bor to  the  present  time  has  been  $245,080  of  which  sum  $241,051.99  has 
been  expended.  It  is  estimated  that  $30,000  will  be  required  to  com- 
plete the  present  project,  the  whole  of  which  can  be  expended  during 
the  period  ending  June  30, 1885,  in  deepening  and  widening  channel 
through  the  outer  bar  and  removing  such  deposits  from  other  parts  of 
the  channel  as  may  occur  from  time  to  time. 

With  an  increase  of  commerce  at  Sandusky,  an  increase  to  16  feet  in 
depth  of  water  will  be  required  to  correspond  with  other  important  har- 
bors on  Lake  Erie  and  with  the  depth  now  carried  through  the  "Saint 
Clair  Flats  Canal." 

This  increased  depth  Major  Wilson  estimated  would  cost  $61,000  ad- 
ditional, making  $91,000  required  for  this  harbor,  of  which  sum  $60,000 
can  be  expended  by  the  close  of  the  fiscal  year  ending  June  30, 1885. 

Like  Toledo  and  other  harbors  where  a  dredged  channel  is  the  method 
of  improvement  the  expenditure  must  be  a  large  one  annually,  and  the 
work  each  year  has  to  be  done  anew,  as  it  were,  for  the  storms  of  win- 
ter and  spring  wash  into  the  channel  a  large  percentage  of  the  material 
that  was  removed  during  the  past  season. 

Sandusky  City  Harbor  is  in  the  collection  district  of  Sandnsky,  Ohio ;  there  is  a 
light-house  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range 
lij;ht8  within  the  bay.     Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

The  amount  of  revenue  coUected  daring  eleven  months  ending  May  31,  1883,  was 
16,345. 

The  value  of  the  foreign  imports  was  $38,015,  and  of  the  foreign  exports,  $43,109. 
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I  was  unable  to  learn  the  valae  of  the  domestic  imports  and  exports. 
The  imports  consisted  of— 

Iron  ore groflstona..  31,909 

Anthracite  coal do...  10,329 

Lumber feet..  50,572. «» 

Laths namber..  7,317,000 

ShiDgles do...  1,^4,000 

Corn bnsbeU..  €8,*^V9 

Wheat do...  K>**,9S5 

MerchandiBe tons..  %0Q6 

The  exports  consisted  of— - 

Coal groaa  tons..  58,874 

Steel  rails do...  12,00© 

Merchandise tons..  8^000 

The  number  of  vessels  entered  was  seven  hundred  and  seventy-six^  with  an  aggre- 
gate tonnage  of  179,352  tons ;  seven  hundred  and  seventy-two  vessels,  with  an  agf][^ 
gate  tonnage  of  183,209  tons,  cleared  during  the  eleven  months  ending  May  31,  1»X 

The  largest  car^o  that  entered  was  1,529  gross  tons  of  iron  ore,  the  vessel  drawinr 
15  feet  2  inches ;  the  largest  cargo  that  cleared  was  1,709  gross  tons  of  coal,  the  veseri 
drawing  15  feet  3  inches. 

Money  statement 

July  1,  1882,  amount  available $1,201  58 

Amount  appropriated  by  act  passed  August  2,  1882 10, 000  00 

11,201  5S 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1882 $7,173  51 

July  1.  1883,  outstanding  liabilities 651  42 

7,®4  93 

July  1,  1883,  amount  available 3,376  59 

Amount  restimated)  reouired  for  completion  of  existinff  project 30, 000  00 

Amount  t  h  at  can  be  profitabl  v  expended  in  fiscal  year  ending  June  30, 1885 .  30, 000  OO 
If  it  is  determined  to  gain  a  depth  of  16  feet,  the  amount  that  can  be  prof- 
itably expended  during  the  fiscal  year  ending  June  30,  1885,  will  be  ..  60, 000  00 


Abstract  of  proposals  for  dredging  50,000  euMo  yards,  mart  or  less,  of  Mad,  «{ay,  «axd,  ^.^ 
from  the  channel  parallel  to  the  Sandxaiky  Docks  and  the  outer  bar  between  the  city  front 
and  the  curve  of  15  feet  in  the  lake  at  Sandusky  Harbor,  Ohio,  ree^ved  and  opened  by 
Mai,  Jo^^  ^'  Wilson,  Corps  of  Engineers,  at  United  StaUs  Engineer  ojftoe,  Cletefand^ 
OMo,  at  11  o'clock  a.  m.,  Tuesday,  September  5, 1882,  under  advertisement  of  Auyust  10, 
1882. 


Ko. 


Names  and  addiesaes  of  bidders.  Bato. 


1* 


Jesse  Sims,  Cleveland,  Ohio 

William  Richardson,  BnflSilo,  N.  T 

James  Rooney,  Jr.,  Toledo,  Ohio  

Loafs  P.  ft  James  A.  Smith,  CloTeland,  Ohio 

IBdwin  H.  French,  Fulton,  N.  T ,  14| 


Per  cu.  y4. 

12 
14 
14 


Contract  awarded  to  William  Richardson,  dated  September  14<  1882. 
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The  Saudusky  River  rises  in  Bichland  Coanty,  Ohio,  and  after  a 
very  circuitoas  course  empties  in  Sandusky  Bay  about  14J  miles  from 
Cedar  Point,  where  the  bay  empties  into  Lake  Erie. 

Fremont,  the  head  of  navigation,  is  17  miles  from  the  mouth  of  the 
river.  It  is  a  city  of  about  9,000  inhabitants,  and  the  market  place  of 
a  large  and  productive  surrounding  country.  A  history  of  the  work 
carried  on  in  past  years  for  the  improvement  of  the  river  will  be  found 
in  Annual  Report  for  1881. 

The  present  project,  adopted  in  1880,  provides  for  dredging  a  channel 
100  feet  wide  and  9  fe^  deep  through  the  various  bars  between  the  city 
of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay. 

Major  Wilson,  Corps  of  Engineers,  the  then  officer  in  charge,  in  his 
annual  report  for  1882,  writes  as  follows: 

I  am  satisfied  that  but  little  difficulty  will  be  experienced  in  keeping  open  at  all 
times  a  good  channel  with  a  depth  of  9  feet  between  Fremont  and  the  mouth  of  the 
river;  but  the  character  of  the  materials  composing  the  outer  bar  is  such  that  I  deem 
it  exceedingly  doubtful  whether  the  channel  lately  dredged  through  it  will  remain 
open  for  any  length  of  time ;  I  feel  sure  that  no  permanent  improvement  can  be 
maintained  without  an  elaborate  system  of  dikes,  the  expense  of  which  would  not  be 
warranted  by  the  present  limited  commerce  of  the  port. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Balance  of  appropriation  on  hand  at  beginning  of  fiscal  year  wa» 
$20.78.  By  the  act  of  Augast  2, 1882,  the  sum  of  $4,000  was  appropri- 
ated for  this  river.  Proposals  were  invited,  and  in  September  a  contract 
was  executed  with  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio,  for  remov- 
ing from  the  channel  near  the  mouth  of  Sandusky  Eiver,  Ohio,  and  at 
such  other  localities  between  Fremont,  Ohio,  and  the  10-foot  curve  in 
Sandusky  Bay  as  the  engineer  in  charge  should  direct,  25,000  cubic 
yards  of  gravel,  sand,  mud,  clay,  &c.  Operations  were  commenced 
September  19  and  completed  November  8, 1882. 

Two  thousand  feet  of  the  channel  dredged  during  1881  to  80  feet  in 
width  out  to  the  8J-foot  curve  in  the  bay  was  widened  to  100  feet  and 
cut  extended  to  the  9-foot  curve,  a  distance  of  about  600  feet. 

Total  amount  of  material  removed,  25,000  cubic  yards.  At  the  close 
of  the  year's  work  there  was  a  good  channel  with  least  depth  of  9  feet 
at  zero  of  the  gauge  from  Fremont  to  the  lake  within  the  proper  limits 
of  the  channel,  but  whether  it  will  remain  so  without  further  annual 
dredging  remains  to  be  seen. 

The  estimated  cost  of  the  present  project  is  $44,000 ;  of  this  amount 
$21,500  has  been  appropriated ;  $10,000  can  be  expended  during  the 
period  ending  June  30,  1885. 

The  amount  appropriated  for  the  improvement  of  this  river  to  date  is 
$51,500,  of  which  sum  $50,871.53  has  been  expended. 

Fremont,  the  head  of  Davigation,  is  in  the  collection  district  of  Sandnsky,  Ohio. 
The  nearest  light-house  is  at  Cedar  Point,  the  entrance  to  Sandusky  Bay.  Fort  Wayne, 
near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 

I  was  unable  to  learn  the  amount  of  revenue  collected  or  the  value 
of  the  imports  and  exports  during  the  eleven  months  ending  May  31, 

1883. 

Eleven  vessels,  with  an  aggregate  tonnage  of  2,421  tons,  entered,  and  nine  vessels, 
with  an  aggregate  tonnage  of  1,853  tons,  cleared  during  the  eleyen  months  ending 
May  31, 1883.  . 
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1898     BEPORT   OF   THE   CHIEF   OF   ENOINEERS,    U    8.    ARMT. 

Money  statement 

Jaly  1, 1882,  amount  ayailable (90  IB 

Amount  appropriated  by  act  passed  August  2,  1882 4,000  il 

4,090  79 

July  1, 1883,  amount  expended  during  fiscal  year,  exclnsiTe  of  ontstandinir 

Uabilities  July  1,  1882 3,392  31 

/  

July  1,1883,  amount  available    GS&  C 

Amount  (estimated)  reouired  for  completion  of  existing  project iBi^  500  09 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     10, 000  OQ 


Ah$iract  of  proposals  far  dredging  18,000  cubic  yards,  vMre  or  less,  of  mud,  clay,  UMd^  4^ 
from  ike  channel  near  the  mouth  of  the  Sandusky  Biver,  and  at  suck  other  locoHtiea  he- 
tu^en  Fremont  and  the  mouth  of  the  river  as  the  engineer  in  charge  shail  direct^  reeeimei 
and  opened  by  MaJ.  John  M,  Wilson,  Corps  of  Engineers,  at  United  Staies  Em^eer  ofes^ 
Cleveland,  Ohio,  at  11  o^clock  a.  m.,  Tuesday,  S^tmnber  5, 1882,  under  ad^eriUemmlef 
August  10,  1882. 


Qnartns  aUlmore  aod  John  SUag, Lorain,  Ohio.. 
WiUlam  Richardson.  Bnflklo,  K.  ^ 

JesM  Sims,  ClevoUmI,  Ohio 

James  Rooney,  Jr.,  Toledo,  Ohio 

Louis  P.  St  James  A.  Bmith,  CleToland,  Ohio  . 
Bdwin  H.  Freneh,  Falton,  K.  Y 


11 
IT 


Contract  awarded  to  L.  P.  &  J.  A.  Smith,  dated  September  14,  1882 ;   completed 
November  8,  1882. 


KK6. 
IMPROVEMENT  OF  HURON  HARBOR,  OHIO. 

The  Huron  River  rises  in  the  northern  part  of  Ohio,  and  after  a  very 
circuitous  course  empties  into  Lake  Erie  about  10  miles  east  of  Sandusky 
Oity.  For  a  history  of  the  operations  carried  on  in  past  years  for  the 
improvement  of  this  harbor  see  the  Annual  Reports  of  1880  and  188L 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

In  July,  1882,  the  repairs  which  had  been  commenced  in  May,  1882, 
were  completed.  In  that  month  250  feet  (linear)  of  the  old  work  wis 
torn  away  and  rebuilt,  filled  with  stone  and  decked  anew.  Fifteen  oak 
piles  (each  25  feet  in  length)  were  driven  along  channel-face  of  pier. 
The  repairs  to  superstructure  by  hired  labor  cost  $5.50  per  linear  foot 

By  the  act  of  August  2, 1882,  an  appropriation  of  $2,500  was  made 
for  this  harbor. 

Proposals  were  invited,  and  in  September  a  contract  was  made  with 
John  Stang,  of  Lorain,  Lorain  County,  Ohio,  for  renewing  200  feet, 
more  or  less,  of  the  outer  portion  of  the  east  pier. 

Under  this  contract  the  old  superstructure  upon  182  feet  (Unear)  of 
the  east  pier  was  removed  from  four  to  six  courses  down  and  reoult  witii 
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APPENDIX   KK.  1899 

new  materials,  and  minor  repairs  made  to  part  of  the  pier  under  water. 
Contract  completed  and  closed  in  October. 

The  storms  of  this  winter  and  spring  caased  considerable  damage  to 
the  east  pier  and  to  the  beach  adjoining  said  pier.  As  the  repairs  were 
needed  at  once,  authority  was  granted  to  make  same  ^^by  hired  labor 
and  purchase  in  open  market." 

TVork  was  begun  in  April  and  completed  by  June  4, 1883.  The  bal- 
ance of  appropriation  on  hand  was  too  small  to  make  even  the  neces- 
sary temporary  repairs,  and  the  case  being  an  urgent  one  and  of  impor- 
tance to  the  interests  of  Huron,  a  subscription  of  $500  was  made  by  the 
citizens  of  the  place  and  tendered  to  the  United  States  for  repairs  to 
pier.  This  sum  was  accepted  by  the  honorable  the  Secretary  of  War, 
who  directed  its  expenditure  be  made  under  the  direction  of  the  engineer 
in  charge,  and  it  was  so  expended. 

^With  the  whole  amount  expended,  about  $1,400,  the  pier  and  beach 
were  only  partially  repaired,  aud  a  further  sum  is  very  necessary  to 
further  protect  the  beach  and  shore  end  of  pier  from  further  storms  and 
prevent  a  serious  breach  between  inner  end  of  pier  and  the  land. 

The  following  amounta  of  materials  were  used  during  the  fiscal  year: 

IN  REPAIRS  BY   HIRED  LABOR. 

White-oak  piles lioearfeet..    2,62l|    j;  ^  J^^J  S'^ited. 

White-oak  timber feet  B.  M..    6,304 

^i^^timber do  ....  52.696|  5«,490  feet  new. 

Pine  plank. do  ....  15. 676 ^2; ^  ^^*  "j^- 

Screw  and  washer-bolts pounds . .        420 

I>rif^^»*- <^o....     3.3,8j    };4^q„l-r- 

Rods do  ....        215 

Spikes do 400 


Brush cords..  16? 

Stone do 88< 


10  cords  new. 
5  cords  donated. 
28  cords  donated. 
60  cords  taken  from  old  works. 


IN  REPAIRS  BY  CONTRACT. 

White-pine  timber feet,  B.  M..  35,820 

White-pine  plank do 8,916 

White-oak  timber..* do 866 

Drift-bolts pounds..    2,382^ 

Spikes do....        560 

Stone  for  filling cords..  30 

The  entire  amonnt  appropriated  to  date  for  this  harbor  has  been 
1106,773.71,  and  of  this  amount  $106,728.08  has  been  expended,  by 
which  expenditure  the  depth  of  water  at  entrance  of  river  has  been 
gradually  increased  from  zero  to  16  feet  at  low  water.  The  present 
project  contemplates  the  renewal  of  the  superstrnctare  of  both  piers  at 
an  estimated  cost  of  922,000;  of  this  sum  $6,000  has  already  been  ap- 
propriated and  expended,  and  the  snm  of  $16,000  can  be  expended  dur- 
ing the  period  ending  June  30, 1885,  in  rebuilding  superstructure  of  piers 
and  repairing  portion  of  same  under  water. 

As  Huron  is  one  of  the  best  natural  harbors  on  Lake  Erie,  it  will  be 
proper,  if  the  commerce  of  Huron  increases  as  it  is  expected  to  do,  to 
extend  the  piers  out  to  a  depth  of  16  feet  in  the  lake.  The  records  of 
the  custom-house  show  that  at  present  the  amount  of  commerce  bene- 
fited by  the  improvement  made  at  this  harbor  is  very  small. 
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tioD  Of  Slips  and  docks  with  mew  to  an  extensive  bosmess. 

Hnron  Harbor  is  in  the  collection  district  of  Sandosky,  Ohio.  Fort  Wayne,  Hieh^ 
ftboat  70  niiles  distant,  is  the  nearest  work  of  defense.  There  is  a  fixed  ^crnite  lighicf 
the  foarth  order  on  the  oater  end  of  the  west  pier.  Daring  the  eleven  months  endirg 
May  31,  1883,  there  was  no  revenue  collected. 

The  imports  in  the  same  perion  were  one  vessel  load  of  cord-wood  from  Canada, 
Tallied  at  $90.  The  exports  consisted  of  535  tons  of  coal,  valued  on  the  dock  at 
$1,392. 

Twenty-eight  vessels,  with  aggregate  tonnage  of  4,541  tons,  were  entered,  and 
twenty-four  vessels,  with  aggregate  tonnage  of  5,078  tons,  were  cleared. 

The  deputy  collector  reports  that  the  greater  part  of  the  larger  ves- 
sels doing  business  at  Huron  are  engaged  within  the  limits  of  the  cos- 
toms  district,  and  are  not  obliged  to  enter  or  clear,  hence  are  not  re- 
corded at  the  office.  ^ 

Money  statement, 

July  1,  1882,  amount  available ^,^1  58 

Amount  appnipriated  by  act  passed  Angust  2,  1882 -       2, 500  €0 

4.73158 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 4,685» 

July  1,  1883,  amount  available 45© 

Amount  (estimated)  required  for  completion  of  existing  project 16,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     16t  000  00 


Ah$traet  of  propo$aU  for  tearing  dtnon  the  old  superstructure  and  repladfig  it  wiA  ne» 
materiaU  upon  a  length  of  200  linear  feet,  wore  or  lese,  of  the  east  pier  at  Huron  Earior^ 
OhiOf  received  and  opened  b^  MaJ.  John  M.  Wilson,  Corps  of  Engineers,  at  United  Stata 
Engineer  office,  Cleveland,  Ohio,  at  II  o'clock  a.  m.,  Tuesdag,  September  b,  1^2,  wader  ad- 
vertisement of  August  10,  1882. 


HateriAls. 


Mo 


I  1 1^   1 1 

I  1  1^^  t  I 


Pine  timber  and  pUnk,  58,513  feet,  B.  H.,  more  or  less : 

Per  1,000  feet. 

Total 

White-oak  timber  snabbing-poats,  505  feet,  B.  M.,  more  or  less 

Per  1000  feet 

Total 

Drift-bolts,  3, 140  pounds,  more  or  less : 

Per  pound 

Total 

Ship  or  boat  spike,  400  poands,  more  or  less : 

Per  ponnd 

Total 

Stone  filling,  30  cords,  more  or  less : 

Per  cord , 

Total 

Total  omonnt  of  bid 


©     ^ 


$33  00 
1.830  93 

35  00 

17  07  , 

08  I 
94  20 


12  00  I 


4  25 
127  50 


132  00        $M6» 
1,872  42     2^340  S 


•£.23 

«1I 


32  00 

lO  16 


05  \ 
157  00 


05 
20  00 


15  00 
450  00 


409 
39  2» 


M 
125» 


20W 


180  M 


2,182  30  1  2,515  58    2,686» 


Contract  awarded  to  John  Stang  dated  September  12, 1882 ;  completed  October 
18, 1882. 
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KK7. 
IMPROVEMENT  OF  VERMILLION  HARBOR,  OHIO. 

The  Vermillion  River  rises  in  the  northern  part  of  Ohio  and  empties 
into  Lake  Erie  about  20  miles  to  the  eastward  of  Sandusky  City. 

A  history  of  the  operations  carried  on  in  past  years  for  the  improve- 
xnent  of  this  harbor  will  be  found  in  Annual  Reports  of  18S0  and  1881. 

The  project  of  improvement,  which  was  adopted  in  1836,  when  there 
^^^as  a  depth  of  less  than  2  feet  of  water  on  the  bar  at  the  entrance,  and 
"^i^hich  project  has  been  amended  from  time  to  time,  as  the  requirements 
of  commerce  demanded  deeper  water,  consists  of  parallel  piers  125  feet 
Apart  running  out  to  a  depth  of  12  feet  in  the  lake. 

OPERATIONS  FOB  THE  FISCAL  YEAR. 

There  were  no  funds  on  hand  at  the  beginning  of  the  fiscal  year.  By 
the  act  of  August  2, 1882,  the  sum  of  $3,000  was  appropriated  for  this 
harbor.  Repairs  to  piers  '^  by  hired  labor  and  purchase  in  open  mar- 
ket'' were  begun  in  August,  1882,  and  completed  in  September.  Re- 
pairs consisted  in  building  a  crib  and  sinking  it  in  a  hole  in  the  west 
pier,  about  20  feet  from  the  outer  end,  which  had  been  made  by  furious 
^ales  in  April,  1882,  and  in  renewing  broken  plank  and  deckjoiat on 
both  piers.  In  the  performance  of  this  work  the  following  materials 
were  used : 

Pine  timber feet,  B.M..  6,494 

Pine  plank do...  7,095 

Iron pounds..  117 

Spikes  (new) do,..  200 

Spikes  (old) do...  700 

Drift-bolts  (old) do...  150 

Stone cords..  5 

This  left  the  piers  in  comparatively  good  condition,  so  that  no  further 
operations  were  necessary  during  remainder  of  the  year. 

It  is  proposed  during  the  season  of  1883  to  expend  the  remaining 
balance  of  appropriation,  $2,507.06,  in  repairs  to  piers  and  dredging. 

The  proposed  project  for  this  harbor  provides  for  opening  a  channel 
100  feet  wide  and  14  feet  deep  from  the  lake  to  the  lower  end  of  the 
stone  docks  in  the  river,  by  removing  about  2,000  cubic  yards  of  rock 
and  about  25,000  t^ubic  yards  of  sand,  gravel,  and  shale,  at  an  estimated 
cost  of  $15,000.  The  piers  also  need  considerable  repairs,  estimated  to 
cost  $2,000,  making  a  total  of  $17,000  required  for  the  project. 

Major  Wilson,  Corps  of  Engineers,  the  then  officer  in  charge,  in  his 
last  annual  report  for  this  harbor,  writes : 

The  sand  is  slowly  but  steadily  moving  aronnd  the  ends  of  the  piera  into  the  chan- 
nel. In  order  to  arrest  its  progress  and  maintain  a  dopth  of  14  feet  at  the  entrance, 
it  will  be  necessaiy  to  extend  both  piers  500  feet  into  the  lake,  at  a  cont  of  |70,000. 

I  do  not  think  that  the  present  limited  commerce  of  Vermillion  will  justify  me  in 
suggesting  so  great  an  expenditure  ut  this  time. 

With  this  view  of  the  case,  it  is  doubtful  whether  the  expenditure  of 
the  required  $14,000  is  advisable.  The  total  amount  appropriated  for 
this  harbor  to  date  is  $114,942.32,  of  which  sum  $112,434.06  has  been 
expended. 

Vermillion  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a  fixed 
white  light  of  the  fifth  order  on  the  west  pier. 

Fort  Wayne,  Mich.,  80  miles  distant,  is  the  nearest  work  of  defense. 

The  amount  of  revenue  collect-ed  during  eleven  months  endiug  May  31,  1883.  was 
$19.50. 
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1902     EEPORT  OP  THE   CHIEF   OF  ENGINEERS,    U.    S.    AKMY. 

Thirty  yesBels,  with  an  aggregate  tonnage  of  4,441  tons,  entered^  and  thiity-tvi 
▼ewelB,  with  an  aggregate  tonnage  of  2,626  tons,  cleared  during  eleven,  months  csd> 
ing  May  31,  1883. 

I  was  unable  to  learn  the  value  of  the  imports  and  exports. 

The  imports  consisted  of  the  following :  1,505,000  feet  of  lumber. 
The  exports  were  as  follows:  30,000  staves,  7,527  bushels  of  grain,  ajid  110  Uwid. 
stone. 

Money  statement. 

Amount  appropriated  by  act  passed  August  2,  1882 $3,000  kk 

July  1,  1883,  amount  expended  during  fiscal  year 492  34 

July  1,  1883,  amount  available 2,507  66 

Amount  (estimated)  required  for  completion  of  existing  project .      14, 000  01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885  .      14, 000  69 


KK8. 
IMPROVEMENT  OF  HAEBOR  AT  MOUTH  OF  BLACK  RIVER.   OHIO. 

Black  Eiver,  Ohio,  is  formed  by  two  branches  nearly  eqnal  in  size, 
which,  rising  in  Lorain  County,  Ohio,  and  flowing  northward,  unite 
about  8  miles  from  the  town  of  Lorain,  where  the  river  empties  into 
Lake  Erie. 

A  history  of  the  operations  carried  on  during  the  last  flfty-foar  years, 
whereby  the  depth  at  the  entrance  to  this  harbor  has  been  increased 
from  about  3  to  at  least  16  feet,  will  be  found  in  Annual  Beports  of  1880 
and  1881. 

The  project  of  improvement  submitted  in  1828,  and  amended  from 
time  to  time  as  the  demands  of  commerce  called  for  an  increased  deptii 
in  the  channel,  consists  of  parallel  piers,  200  feet  apart,  running  oat 
from  the  shore  on  each  side  of  th^  mouth  of  the  river  to  a  depth  of  16 
feet  in  the  lake. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  wa«  no  work  in  progress  at  the  beginning  of  the  fiscal  year. 

By  act  of  August  2, 1882,  the  sum  of  $7,000  was  appropriated  for  this 
harbor. 

In  the  months  of  August,  September,  and  October  some  repairs  were 
made  to  the  piers  where  necessary  ^^  by  hired  labor  and  purchase  in  open 
market." 

In  October  a  contract  was  executed  with  John  Stang,  of  Lorain,  Ohio, 
dated  October  16, 1882,  for  renewing  300  linear  feet  more  or  less  of  the 
east  pier,  renewing  627  linear  feet  more  or  less  of  the  west  pier,  for  mak- 
ing repairs  to  piers  under  water,  and  to  replace  in  good  condition  on  the 
pier,  after  its  renewal,  480  linear  feet,  more  or  less,  of  the  elevated  walk 
(for  light-keeper's  use). 

This  contract  was  modified  by  further  articles  of  agreement  dated 
March  29, 1883,  in  order  to  cover  repairs  to  piers  and  pile  revetment, 
which  were  made  necessary  from  damage  done  by  storms  of  Febmaiy, 
1883.    In  the  repairs  by  hired  labor  the  following  materials  were  used: 

Pine  timber feet,  B.  M..       30 

Oak  timber do...     V^ 

Pine  plank  (new) ^ do...  1,961 

Pine  plank  (old) do...      7! 

Piles linear  feet..  1,248 

Drift-bolts pounds..       65 

Screw  bolts , do...       75 

Spikes  (new) do...      117 

Spikes  (old) do...        8 
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i.n«9  uui;er  euu  ui  lue  easi>  pier,  auu  lo  pruDecb  x.ae  aogie  oi  easii  pier  on 
tlie  lake  side.  The  piles  were  connected  with  cap  piece  or  waling 
pieces,  which  were  in  turn  bolted  to  pier  timbers.  The  deck  plank 
^were  also  renewed. 

These  repairs  pat  the  piers  in  fair  repair,  but  extensive  repairs  and 
renewals  were  needed  as  provided  for  under  contract  of  October  16, 
1882. 

In  February,  1883,  a  severe  storm  and  freshet  with  ice  gorge  did  con- 
siderable damage  at  this  harbor;  about  200  linear  feetof  the  east  pier  and 
75  linear  feet  of  the  pile  protection,  built  in  1881,  were  badly  wrecked. 
^B  the  damage  was  serious,  requiring  early  attention  and  considerable 
expense,  it  was  thought  best  to  have  the  contractor  for  work  in  1883 
make  the  repairs,  which  suggestion  was  approved  by  the  Chief  of  En- 
gineers, and  contract  of  October  16, 1882,  was  accordingly  modified  to 
embrace  said  repairs. 

The  work  under  contracts  was  not  commenced  until  May  29, 1883, 
owing  to  the  unfavorable  spring  weather,  and  at  the  close  of  the  fiscal 
year  was  in  full  progress. 

By  the  end  of  June  the  old  pile  revetment  needing  repair  had  been 
torn  down,  three-fourths  of  the  piles  for  new  revetment  had  been  driven 
and  cut  off,  about  428  linear  feet  of  the  west  pier  had  been  torn  down 
to  1  foot  below  ordinary  low  water,  preparatory  to  renewal,  and  about 
one-fourth  of  the  superstructure  of  west  pier  replaced  with  new  mate- 
rial. 

The  following  materials  were  expended  in  this  work  : 

Pine  timber feet,  B.M..  26,170 

Pineplank do...  370 

Oak  piles linear  feet..  1,941 

Drift-bolts  (new) pounds . .  1 ,  608 

Drift-bolts  (old) do...  848 

Ship  spikes  (old) do...  13 

During  the  fiscal  year  the  sum  of  $821.87  was  expended ;  of  this 
$534.68  was  for  repairs  by  hired  labor,  and  $287.19  was  for  contingent 
expenses  pertaining  to  contract  work. 

The  present  project  provides  for  prolonging  the  west  pier  180  feet, 
and  the  east  pier  120  feet,  and  for  renewing  about  2,000.  linear  feet  of 
superstructure,  at  an  estimated  cost  of  $45,^)0.  Of  this  amount  $17,000 
has  already  been  appropriated,  and  the  balance  of  $28,000  can  be  profit- 
ably expended  during  the  period  ending  June  30,  1885,  in  prolonging 
piers  and  renewing  superstructure. 

During  the  present  season  it  is  proposed  to  complete  the  work  under 
contract  of  October  16,  1882,  and  its  modification  of  March  29, 1883. 
To  the  end  of  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $190,138.73 
has  been  appropriated  for  this  harbor,  of  which  amount  $181,011.12  has 
been  expended,  with  which  a  channel  with  least  depth  of  16  feet  has 
been  obtained. 

I  Black  River  is  in  the  collection  district  of  Cuyahoga,  Ohio ;  the  commerce  is  in- 

i  creasing,  and  the  harbor  is  destined  to  take  high  rank  with  the  bthers  on  the  lakes. 

Its  trade  in  coal  and  iron  is  daily  becoming  more  valaable  ;  it  is  the  lake  terminns  of 
'  the  Cleveland,  Tuscarawas  anil  Wheeling  Railroad,  which  has  direct  connection 

I  with  the  Ohio  River ;  at  present  vessels  drawing  lOi  feet  can  enter  the  harbor  at  all 

I  times.    There  is  a  fixed  white  light  of  the  fonrtu  order  at  the  outer  end  of  the  west 

pier;  the  nearest  work  of  defense  is  Fort  Wayne,  Mich.,  80  miles  distant. 
The  amount  of  revenue  collected  during  eieven  mouths  ending  May  31,  1883,  waa 

1807.33. 
The  value  of  the  imports  was  |625,7:^,  and  of  the  exports  $197,310,  during  the  year 

ending  December  31, 1882. 
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The  largest  cargo  tlmt  entered  was  1,470  groes  toDS  of  iron  ore,  the  vessel  drmwiag 
14  feet. 

Money  statement 

July  1,  1882,  amonnt  available ^949« 

Amount  appropriated  by  act  passed  Augn8t2, 1892 7,000  €• 

July  1, 1883,  amonnt  expende<l  dariug  fiscal  year,  exclusive  of  ontetianding 

Uabilitiee  July  1, 1882 881  » 

July  1,  1883,  amonnt  available 9,U7  6l 

Amonnt  (estimated)  required  for  completion  of  existing  project S8,  OOO  Ci 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .  28»  000  0 


Ab$traei  of  propoiaU  for  tearing  down  the  old  §uper§tructure  and  repladnff  it  with  nem 
materiaU  upon  300 /M,  more  or  leas,  of  the  eaei  pier,  and  of  627 /wt,  wMre  or  ten,  of^ 
we»i  pioTt  and  minor  rmaire  to  the  work  under  water,  at  Black  Biver  Harbor^  OMio^  rmnni 
and  opened  bg  MaJ.  John  M,  Wileon,  Corpe  of  Engineere,  at  United  States  JSngineer  Opsi, 
Cleveland,  Ohio,  at  11  o^clook  a,  m.,  Tkureday,  October  5,  1882,  under  odverHoemeni  ^ 
^«peeni»0r5, 1882. 


• 
IfoteriaU. 

John     Staaf,  Lo- 
rain, Ohio. 

Bate. 

Tetd. 

Whlte-pine  timber  and  plank,  227,4fi0  feet,  B.  H.,  mora  or  leaa  .per  M  feet,  B.  li. . 

Whit«^»k  timber.  15,7tf4  feet,  B.M..  more  or  less do... 

Brift-bolU,  1,600  (12,300  poanda),  mora  or  less perponnd.. 

Ship  or  boat  spikes,  with  larice  beads.  1.400  poands,  more  or  less do 

Stone  for  fllline.  180  cords,  moreorless peroord  . 

Taking  down  and  rabaUding  elevated  walk  on  480  linear  fset per  linear  foot . . 

$32  75 

34  00 

03 

04 

4  50 

40 

«7.4tt9l 
5360 
38i« 

gio« 
ie« 

Total 

•9,412« 

Contract  awarded,  subject  to  approval  of  Chief  of  Engineers. 

Ab%traci  of  contract  for  improving  karbor  at  Black  River,  OhiOf  in  force  during  JUeal  ymr 

ending  June  30, 1883. 


Materials. 


I  John  Stang,  Loraiii,  OUo^ 


Contract  Modified 

Oct  16.  1882.1  M*r.  9.Ma 


Wbitepine  timberand  plank perU  feet,  B.M.. 

White-oak  timber do 

White-oak  timber  and  plank do 

White-oak  piles per  linear  foot,  including  driving.. 

White-oak  sheathing  piles do 

Bniah  for  urotection  at  foot  of  piles per  cord  of  128  cubic  foot. . 

Stone  for  filling do 

Stone  for  filling  cribs  or  for  riprapplng do. . . . 

Sera  w  an d  wasner  bolts per  pound . . 

Drift-bolts do.... 

Spikes do....; 

Wrought  spikes do.... 

Taking  down  or  rabuilding  or  bracing  up  elerated  walk . per  lin.  ft  of  walk . I 


I" 


—  I— 


$32  75  I 
34  00  < 


$33  Tl 


4  50 


03 
04 


34« 
85 


4Ji 

« 
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Rocky  Eiver  rises  in  tlie  northern  part  of  Ohio,  and,  flowing  north, 
empties  into  Lake  Erie  about  5  miles  west  of  Cleveland. 

A.  history  of  the  operations  heretofore  carried  on  at  this  place  under 
various  acts  of  Congress  will  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1880  and  1881. 

At  the  close  of  the  calendar  year  1882  this  pier  was  in  fair  order;  some 
minor  repairs  were  alone  needed.  During  the  months  of  February  and 
March,  1883,  the  violent  storms  and  freshets  forced  a  new  channel  around 
the  inner  end  of  the  pier  and  undermined  and  carried  away  about  100 
feet-of  the  crib- work,  seriously  damaging  the  work.  This  will  be  re- 
paired early  this  season — say  in  August,  1883, 

There  was  no  work  done  during  the  fiscal  year  at  this  harbor.  It  is 
not  proposed  to  do  any  further  work  at  this  place  other  than  to  keep  the 
pier  in  order  as  far  as  Available  funds  will  admit. 


Rocky  River  is  not  a  port ;  it  has  uo  commerce,  and  nnlees  a  large  amount  is  ex- 
pended for  its  improvement  it  can  never  be  used  as  a  harbor  for  the  large  vessels  now 
navigating  the  laKes. 

The  General  Government  is  now  constructing  a  large  harbor  of  refuge 
at  Cleveland,  only  5  miles  distant. 

No  further  appropriation  is  required  at  present.  The  total  amount 
appropriated  for  the  river  mouth  up  to  the  present  time  has  been 
$39,000,  of  which  sum  $375414.69  has  been  expended. 

The  nearest  light-house  is  at  Cleveland.  The  nearest  work  of  defense  is  at  Fort 
Wayne,  Mich.,  iSs  miles  distant. 

Money  statement. 

July  1,  1882,  amount  available |1,586  37 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1882 1  06 

July  1, 1883,  amount  available 1,585  31 


KKio. 
IMPROVEMENT  OF  CLEVELAND  HAKBOK,  OHIO. 

Cleveland,  Ohio,  is  situated  at  the  mouth  of  the  Cuyahoga  River. 
This  river  rises  in  the  northern  part  of  Ohio  and,  after  a  very  circuitous 
course,  empties  into  Lake  Brie.  A  description  of  the  operations  carried 
on  in  past  years  for  the  improvement  of  this  harbor  will  be  found  in 
annual  reports  of  1880  and  1881. 

The  original  project  of  improvement  adopted  in  1825,  when  there  was 
a  depth  of  only  3  feet  in  the  narrow  and  crooked  channel  at  the  entrance, 
and  which  project  has  been  amended  from  time  to  time,  as  the  demands 
of  commerce  called  for  an  increased  depth  of  water,  provides  for  parallel 
piers,  200  feet  apart,  running  out  to  a  depth  of  16  feet  in  the  lake. 

In  1875,  in  accordance  witli  an  act  of  Congress,  a  plan  was  submitted 
for  a  harbor  of  refuge  at  this  place. 

This  plan,  which,  after  amendment  by  the  Chief  of  Engineers,  was 
approved  by  the  Secretary  of  War,  provides  for  an  outer  breakwater  in 
a  depth  of  about  5  fathoms,  connected  at  it«  west  end  with  the  main 
shore;  the  entrance,  near  the  east  end,  is  to  be  protected  by  extending 
the  east  pier  at  the  mouth  of  the  river. 
5455— E  83 120 
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The  lake-arm,  which  is  about  parallel  with  the  maiu  shore,  will  be  4,000 
feet  long,  and  at  a  point  about  200  feet  from  its  eastern  extremity  a 
spur  100  feet  long  will  run  out  at  right  angles,  so  as  to  break  the  foree 
of  the  heavy  sea  rolling  along  the  breakwater  during  westerly  and  north- 
westerly gales.  The  east  pier  at  the  mouth  of  the  Cuyahoga  River  will 
be  extended  1,400  linear  feet. 

The  original  project  of  the  Board  of  Engineers  provided  for  prolong- 
ing the  west  pier,  but  such  earnest  protests  were  made  against  this  by 
parties  interested  in  commerce,  and  such  urgent  appeals  made  for  tfa« 
extension  of  the  east  pier  instead,  that  the  honorable  Secretary'  of  War, 
before  whom  these  facts  were  placed,  decided  to  comply  with  the  wishes 
of  the  mariners,  and  has  directed  that  the  east,  insteieul  of  the  west,  pier 
shall  be  prolonged. 

OPEEATIONS  DURING  THE  PRESENT  FISCAL  TEAR. 

The  storms  of  the  winter  and  spring  of  1883  did  some  damage  to  the 
piers  at  the  mouth  of  the  Cuyahoga  Eiver,and  together  with  the  use  and 
abuse  of  the  piers  by  vessels  *'  tying  up  ^  to  and  using  them  (not  aa- 
thorized  or  allowed,  but  long  usage  and  custom  have  made  it  difficult 
to  iirevent  it),  made  considerable  repairs  necessary  this  season. 

Five  hundred  and  thirty-eight  linear  feet  of  broken  and  rotted  wal- 
ing-stri))s  were  removed  and  replaced  with  new  material  on  channel  face 
of  the  piers. 

A  number  of  broken  planks  were  replaced  with  new  plank,  and  slight 
repairs  made  to  the  United  States  boat-house.  In  these  repairs  the  sum 
of  9726.06  was  expended. 

The  following  materials  were  used : 

Pine  plank  (new) feet,  B.M..  2,238 

Pino  timl)er  (old) do...      S16 

Oak  timber do...  4.464 

Screw  and  washer  bolts  (new) pounds..  I,dl9 

Screw  and  washer  bolts  (old) do...      373 

Screw-bolts  (old) do...      349 

Washers  (now) do...       59 

Nuts  (new) do...       36 

Iron   do...       11 

Drift-bolts  (new) do...     691 

Eods(old) do...       16 

8|)ike8  (new) do...      300 

Further,  the  freshets  and  ice-gorgo  in  February,  1883,  caused  a  large 
deposit  of  materials  between  the  piers,  near  their  outer  end,  and  in  lake 
just  beyond  piers.  This  deposit  or  bar  had  a  least  depth  of  but  13  feet 
of  water  on  it,  and  was  the  source  of  considerable  annoyance  to  vessels 
entering  the  river. 

As  the  need  of  relief  was  urgent,  application  was  made  to  have  the 
material  removed  by  agreement  on  the  best  terms  practicable  by  dredg- 
ing, without  waiting  for  advertisement  and  regular  contract  This 
method  was  approved  by  the  Chief  of  Engineers,  and  an  agreement  was 
made  with  J.  Louis  Linn,  of  Erie,  for  the  removal  of  about  14,000  cubic 
yards,  at  25  cents  per  cubic  yard.  Operations  were  begun  June  9,  and 
by  the  close  of  the  year  about  4,000  cubic  yards  had  been  removed  from 
off  the  outer  bar  and  from  channel  between  the  piers.  The  progress  was 
slow  and  unsatisfactory,  owing  to  an  inadequate  dredge.  The  dredge 
has  been  changed,  and  it  is  expected  that  the  excavation  required  will 
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least  depth  of  17  feet,  and  both  piers  in  good  repair  on  portions  con- 
trolled by  the  United  States.  In  connection  with  the  dredging  there 
has  been  expended  $102.43. 

Some  minor  repairs  were  also  made  to  new  breakwater.  A  few 
broken  and  rotted  plank  on  portion  of  shore-arm  built  in  1879  were  re- 
moved and  replaced  with  new  material. 

One  plate  of  boiler-iron  24  by  72  by  J  inch  was  spiked  on  the  angle 
between  shore-arm  and  lake-arm  at  ordinary  water  level,  to  protect  the 
oribs  from  action  of  ice.  The  stairway  leading  from  bank  to  end  of  the 
shore-arm  was  also  repaired. 

MATERIALS  EXPENDED  REPAIRING  NEW  BREAKWATER  DURING  FISCAL  YEAR  ENDING 

JUNE  30,    1883. 

Pine  timber feet,  B.  M..  149 

Pine  plank  (now) do.. .  1,494 

Pine  plauk  (old) do...  1,056 

Screw  and  washer  bolts  (new) pounds..  48^ 

Iron  (new) do...  143 

Spike  (new) do...  15 

Spike  (old) do...  164 

Nails  (old) do...  30 

The  sum  of  $57.53  was  expended  for  the  above  repairs. 

THE  NEW  BREAKWATER. 

During  the  fiscal  year  the  work  of  prolonging  the  lake-arm  of  the 
breakwater  has  been  carried  on  with  varying  energy  and  vigor  under 
three  different  contracts. 

(1.)  Under  contrdct  of  August^  1880,  with  J,  0.  WilliamSy  of  Clevelundy 
Ohio, — Operations  were  in  prof  ress  at  the  beginning  of  the  fiscal  year, 
and  were  continued  until  December  6,  1882,  when  it  was  substantially 
completed  and  contract  closed.  In  this  time  the  contractor  sunk  five 
cribs  in  water  of  about  30  feet  in  depth,  making  250  linear  feet  of  crib- 
work,  filled  the  same  with  stone,  and  protected  them  with  riprap;  built 
600  linear  feet  of  superstructure,  filled  the  same  with  stone  and  decked 
it  over,  and  completed  the  unfinished  superstructure  of  the  last  fiscal 
year. 

Under  the  contract  of  J.  C.  Williams,  1,006  feet  linear  of  breakwater 
was  constructed;  this  portion  of  the  breakwater  was  built  in  water 
gradually  increasing  in  depth  from  27  to  30  feet,  width  of  32  feet,  and 
height  of  superstructure  above  the  ordinary  level  of  the  lake  is  8  feet. 
Tbe  average  cost  of  this  1,006  feet  linear,  including  contingencies,  was 
$108.50  i)er  linear  foot. 

For  a  full  exhibit  of  materials  used  see  Exhibit  B,  transmitted  here- 
with. 

The  time  for  completing  the  contract  had  to  be  twice  extended  by  the 
Chief  of  Engineers.  The  unfinished  counter-hewing  on  north  face  was 
satisfactorily  completed  in  June,  1^S3.  The  work  under  this  contract 
progressed  in  an  unsatisfactory  way  and  was  not  pushed  with  proper 
vigor ;  this  was  principally  due  to  the  ftict  that  Mr.  J.  C.  Williams,  after 
executing  the  contract,  was  called  away  to  assume  charge  of  certain 
railroad  construction,  for  which  he  had  accepted  the  position  of  chief 
engineer. 

(2.)  Under  contract  of  June  20, 1881,  with  Sherwood,  Striehinger  &  Oeis- 
sendorferj  ofOleveland,  Ohio. — (Extended  as  to  time  of  completion  to  Sep- 
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DuriDg  the  fiscal  year  the  contractors  have  bnilt  300  liDear  feet  of 
foundation,  requiring  about  548  cords  of  stone ;  have  sunk  eighteen  cribs 
in  water  of  about  30  feet  in  depth,  making  900  linear  feet  of  cribs  in  place^ 
filled  the  same  with  stone,  requiring  about  4,392  cords  of  stone,  and  pro- 
tected eleven  of  the  eighteen  cribs  with  riprap,  requiring  aboat4,219  tons 
of  stone.  They  have  built  750  feet  linear  of  completed  superstrnctnre  and 
made  proper  bonds  with  superstructure  built  under  Mr.  Williams'  con- 
tract, and  partially  built  and  bonded  50  linear  feet  additional  of  8n})er- 
structure. 

During  the  fiscal  year  the  contractors  have  expended  the  following 
amount  of  materials : 

Hemlock  timber feetB.M..  1,730.214 

Pine  timber do...  569.303 

Oak do...  41,503 

Treeuaila 2,081 

Screw  and  washer  bolts ponnds..  14,992 

Drift-bolt« do...  1J«J,KI5 

Spike do...  9,87b 

Fonndation  stone cords..  549 

Riprap  stone tons. .  4, 219 

Filling  stone cords..  5,734 

The  work  so  far  has  not  been  pushed  with  the  vigor  that  it  might  have 
been,  and  some  delay  has  occurred  for  want  of  timber  and  from  unfa- 
vorable weather. 

During  the  present  season  it  is  expected  that  the  balance  of  work 
required  to  construct  1,500  feet  linear  of  finished  breakwater  wih  be 
completed  as  per  terms  of  the  contract. 

;*.  Under  contract  of  October  4,  1882,  with  L.  P.  and  J.  A.  Smith,  of 
Cleveland^  Ohio, — ^Operations  were  begnn  in  November,  1882,  with  con- 
struction of  foundation,  and  at  the  clos#  of  the  fiscal  year  were  in  foil 
progress. 

During  this  time  the  contractors  have  bnilt  650  linear  feet  of  fonndft- 
tion,  requiring  about  1,062  cords  of  stone ;  have  sunk  nine  cribs  in  water 
of  about  30  feet  in  depth,  making  450  feet  linear  of  cribs  in  place;  filled 
the  same  with  stone,  requiring  1,281  cords  of  filling  stone,  and  protected 
four  of  the  nine  cribs  with  riprap,  requiring  1,781  tons  of  stone.  They 
have  expended  the  following  materials : 

Hemlock  timber feetB.M..  941,9« 

Pine  timber do...  68,688 

Screw  and  washer  bolts ponnds..  8,9© 

Drift-bolts do...  80,966 

Spike do...  1,112 

Foundation  stone cords..  l,6ffi 

Filling  stone do...  2,300 

Biprap  stone tons..  1,?^ 

The  work  so  far  has  been  pnshed  with  considerable  energy  and  good 
progress  made,  and  if  the  same  rate  of  progress  is  continued  all  of  tbe  re- 
mainiug  fourteen  cribs  (required  under  this  contract)  will  be  sunk  in  place, 
and  the  greater  part  of  the  superstructure  built  thereon.  As  the  resnlt 
of  the  work  during  the  fiscal  year  we  have  950  linear  feet  of  foundation 
built,  1,600  linear  feet  of  crib- work  has  been  sank  in  water  of  abont30 
feet  in  depth,  1,350  linear  feet  of  superstructure  has  been  completed  and 
50  feet  partially  so.  During  the  present  season  it  is  proposed  to  huM 
500  feet  of  foundation,  to  sink  950  linear  feet  of  crib-work,  and  com- 
plete 1,850  linear  feet  of  superstructure,  which,  if  all  is  accomplished,  wiD 
complete  the  lake-arm  of  breakwater. 
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Amount  appropriated  todate  has  been  $800,000,  of  which  sum  $560,160.91 
had  been  expended  up  to  June  30,  1883,  less  about  $19,000  expended  in 
repairs  to  piers  and  dredging  at  mouth  of  the  Cuyahoga  Eiver,  and  the 
balance  of  $263,839.09  is  pledged  under  existing  contracts.  The  balance 
available  July  1,  1882,  although  apparently  large,  will  be  almost  all  ex- 
pended by  November,  1883. 

The  sum  of  $400,000  can  be  profitably  expended  during  the  period 
ending  June  30,  1885,  in  prolonging  the  east  pier  at  the  mouth  of  the 
Cuyahoga  River,  or  otherwise  completing  the  harbor  of  refuge. 

This  whole  amount  should  be  allotted  in  one  appropriation  act,  so  that 
the  work  can  be  economically  pushed  to  an  early  completion,  and  the 
full  benefit  given  to  the  growing  commerce  of  the  great  lakes. 

Cleveland  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
-white  light  of  the  third  order  on  shore,  and  a  beacon  on  the  outer  end  of  each  pier. 
The  nearest  work  of  defense  is  Fort  Wayne,  Mich.,  110  miles  distant. 

The  amount  of  revenue  collected  during  eleven  months  ending  May  31,  1883,  was 
:$226,099.08. 

The  value  of  the  imports  was  $54,480,006,  and  of  the  exports  $36,449,853,  during  the 
year  ending  December  31,  1882. 

Four  thousand  three  hundred  and  seventy-four  vessels,  with  an  aggregate  tonnage 
of  1,927,863  tons,  entered,  and  three  thousand  nine  hundred  and  thirty-<-ight  vessels, 
with  an  aggregate  tonnage  of  1,825,218  tons,  cleared  during  the  year  ending  Decem- 
ber 31,  1882 

The  largest  cargo  that  entered  was  2,470  gross  tons  of  iron  ore,  the  vessel  drawing 
15  feet. 

Money  statement 

July  1,  1882,  amount  available $213,271  70 

Amount  appropriated  by  act  passed  August  2,  1882 175, 000  00 

388,271  70 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1882 $128, 661  18 

July  1,  18S3,  outstanding  liabilities 8,876  18 

137,537  36 

July  1,  1883,  amount  available 250,734  34 

Amount  (estimated)  re(^uired  for  completion  of  existing  project 400, 000  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1885.  400, 000  00 


Ah»traet  of  proposals  for  iron  for  constructing  1,150  linear  feet,  more  or  lesSj  of  the  new 
breakwater  at  Cleveland,  Ohio,  received  and  opened  by  Maj.  John  M,  Wilson,  Corps  of 
Engineers,  at  United  States  Engineer  office,  Cleveland,  Ohio,  at  11  o'clock  a,  m,,  Thursday, 
September  21,  1882,  under  advertisement  of  August  21,  1882. 


Materials. 


Bolts,  screw  and  waaher,  966  (16,400 
pounds),  more  or  less: 

Per  poand 

Total 

Drift-bolts,  28,700  (224,000  pounds), 
moie  or  less : 

Per  pound 

Total  ..   . 

Boat  splko,  13,000  ponnds,  more  or 
less: 

Per  ponnd 

Total 

Total  amonnt  of  bid 


1.  Andrew 

Lacoor, 

Cleveland, 

Ohio. 


2.  William  H. 

McCnrdy, 

Cleveland, 

Ohio.* 


$0  081 
500  40 


02.73 
6, 115  20 

03.85 
435  50 


10  03.85 
631  40 


02.7 
6,048  00 


03.25 
422  50 


3.  Frank 

Wilson, 

Cleveland, 

Ohio. 


$0  03.84 
629  76 


i 


4.  William  P. 

Stanton, 

Cleveland, 

Ohio. 


$0  08.55 
582  20 


02.74  I 


6, 137  60 


03. 57 

464  10        I 


03.15 
7, 056  00 


08.55 
461  50        I 


5.  James 

Bamett, 

Cleveland, 

Ohio. 


$0  04 
656  00 


02.7 
6,048  00 


03i 
455  00 


7, 141  10        I  7, 101  00        I  7, 231  46 


8, 099  70        I  7. 159  00 


*  Contract  awarded  snbjeot  to  approval  of  the  Chief  of  Engineers. 
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(«r  21,  1{^2,  under  advertiseiftent  of  Jugust  21,  1882. 


MftterUls. 


1.  Sims  Sl  i    2.  C.  F. 
Sherwood,      Deonis, 


3.  Jacob 
Striebln- 


■  4.  I-  P.  * 
J.  A. 


S.  CtelM 


;  Clev«^land;      Baflaloi      icer,  Clove-    ri^^lS:.^  '  cierSS 
Ohio.  N.  Y.        Und,  Ohia  ■     o^S^^  I      ^*^ 


Hemlock  timber  and  plank,  1,914.750  feet 
B.  H.,  more  or  leas : 

Per  1,000  feet,  B.  M 

Total 

White-pine  timber  and  plank,  737,340 
feet,  B.  M.,  more  or  leas: 

Per  1.000  feet,  B.  M  

Total 

White-oak  timber  and  plank,  61,700  feet, 
B.  H.,  more  or  leaa : 

60,225  feet,  B.  M..  per  1,000  feet 

t2,475  feet,  B.  M.,  per  1,000  feet 

Total 

Treenails,  1,686,  moreorlesa: 

Perloo 

Total 

84one  for  foundation,  2,400  oorda,  more  or 
laas: 

Per  cord 

Total 

Stone  for  filling,  7,300  oorda,  moreorlesa : 

Per  cord 

Total 

Stone  for  riprap,  8.000  ton»,  more  or  leaa : 

Per  ton 

Total 


$24  00  «23  00 

45. 954  CO      44. 030  25 


$24  00  ,  922 

45,954  00  !    43,081 


Total  amount  of  bid 


34  00 
25,060  56 


41  00 

75  00 

2,613  85 

6  00 
101  16 


690 
16,560  00 

6  90 
60.370  00 

2  00 
16,000  00 

IM^Milf 


30  00  31  00  I  28 

22, 120  20  !    22, 857  54  >    20,  645 


40  00  :  40  00 

2,468  00,      2,468  00 


5  00  ' 

84  30  ' 


7  00 
16,800  00 

700 
51, 100  00 

1  80 

14.400  00 

151,  Oil  75 


500 
84  30 


625 

15^000  00 

625 
45,625  00 

1  70 
13,600  00 

145.58814 


35 

2.159 


44 


as 

2^M» 


ID  49 


5  ! 
14,160  ( 

6  ( 
43,  800  ( 

1  < 
12,800  ( 


136,714  33 


5» 


IB 

14.7«tt 

IB 
4i8KN 

10 
14.4(»» 

14^341  U 


*  Contract  awarded  subject  to  approval  by  the  Chief  of  Engineers. 
tSnobbing-poeto  $76  per  1,000  feet.  B.  H. 

Ahstraet  of  propoBoU  for  fumiahing  3,000  drift-holts  H  by  2:i  inches^  7,600  poundi  M 
•pike  9  by  ^g  inche$j  and  200  pounds  boat  spike  12  by  ^  inekeSj  more  or  less,  for  tieKV 
breakwater  at  Cleveland^  Ohio,  received  and  opened  by  Capt.  L,  Cooper  Overman,  C4ip 
of  Engineers,  at  the  United  States  Engineer  office,  Cleveland,  Ohio,  at  11  c^cloek  a. «., 
Wednesday,  January  3,  1883,  under  advertisement  of  December  A,  1682. 


ICaterlala. 

1.  Jamea  Bamett, 
Cleveland,  Ohio. 

2.  Frank  WUaon, 
Cleveland.  Ohio. 

3.  William  H.  Mc- 
Curdj,  Cleveland, 
Ohio. 

4.  William  P. »» 
ton,  CkTdiai 
Ohio.* 

po^un'd.  ;    Total. 

pound. 

Total. 

Per 
pound. 

Total. 

Per        Tnj-i 
pound.  ,   ™^ 

Briftbolts,  3,000 
(18,600  ponndft), 
moreorlesa 

Boat  spike,  7,800 
pounds,  more  or 

10  02* 
0  03A 

$465  00 
265  20 

$0  02* 
0031 

$465  00 
.  258  60 

$0  02* 
003tW, 

$465  00 
246  70 

$ooaA  1   ws» 
ooM.  i    »» 

Tot«l 

780  20 

718  50 

710  70 

....1    w» 

1 

*  Contract  awarded  subject  to  approval  of  the  Chief  of  Engineers. 
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APPENDIX   KK, 


1911 


infract  of  oontracU  for  imprwing  hnrhar  at  Cleveland^  Ohio,  in  force  during  fiscal  year 

ending  June  30,  1883. 


Katerlals. 


"Wltltepine  timber  and  plank,  B.  K. .  .per  K  feet. 

!Hemlock  timber  and  plank,  B.  M do  . . 

TVliite-oak  timber  and  plank,  B.  H do . . . 

Treenails per  100. 

Stone  for  fonndation per  cord. 

Stone  for  fllllng do... 

Stone  for  riprap per  ton  of  2,240  poands. 

Screw  and  waaber  bolts per  pound. 

I>rift.bolts do... 

Boat  spike  (w Ith  large  heads) do. . . 


Karnes  and  addresses  of  contractors  and  date  of 
contract. 


$23  75 
19  50 
27  25 
4  50 
4  50 
4  50 
1  55 


GO  0-5 

li    • 


$28  00 
23  00 
40  00 

5  00 

6  95 
6  95 
1  60 


It 

4 


4 


$28  00 
22  50 
85  00 
4  00 
6  00 
6  00 
1  60 


m 


«0  8.8S 
02.7 
03.25 


hi 


$0  2.6 
0  190 


*  Contract  substantially  completed  and  dosed  December  6, 1882 ;  final  payment  made  Haroh  19, 1888. 
t  Contract  completed  and  closed  January  15, 1883. 
t  Contract  completed  and  closed  February  8, 1888. 
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IMPROVEMENT  OF  FAIBPORT  HARBOR.  OHIO. 

Grand  River  rises  in  the  northeastern  part  of  Ohio  and  after  a  tcit 
circuitous  course  empties  into  Lake  Erie  at  a  point  aboat  midway  be- 
tween its  eastern  and  western  extremities. 

A  full  description  of  the  operations  carried  on  for  the  improvement 
of  this  harbor  during  the  past  fifty  five  years  will  be  found  in  Anni^ 
Reports  for  1880  and  1881. 

The  project  of  improvement  adopted  in  1825,  when  the  moath  of  the 
river  was  closed  by  a  sand-bar  so  hard  and  dry  in  summer  that  teanu 
could  drive  across,  and  which  project  has  been  amended  from  time  to 
time  since  that  date,  as  the  demands  of  commerce  called  for  au  iDcreased 
depth  of  water,  provides  for  parallel  piers  200  feet  apart,  running  oat 
from  each  side  of  the  enti*ance  to  a  depth  of  16  feet  in  the  lake. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  there  was  only*  a  balance  on  band 
of  $5,368.01 ;  too  small  to  begin  the  extensive  work  required. 

By  act  of  August  2, 1882,  the  sum  of  $10,000  was  appropriated  for 
this  harbor. 

A  contract  was  executed  October  6, 1882,  with  G.  T.  Dennis,  of  Buf- 
falo, K  Y.,  for  the  extension  of  the  west  pier  160  feet,  more  or  less,  and 
repair  of  80  feet,  more  or  less,  of  superstructure  of  the  west  pier,  which 
had  settled. 

Work  under  this  contract  was  begun  April  10, 1883,  as  required,  and 
was  in  progress  at  the  close  of  the  fiscal  year.  The  contractor  has  com- 
pleted the  construction  of  the  four  cribs  required  for  the  extension,  and 
had  commenced  the  excavation  for  foundation.  The  progress  made  was 
very  poor  and  very  unsatisfactory,  and  an  extension  of  the  time  for  com- 
pletion will  doubtless  be  asked  for.  A  contract  for  iron  for  said  exten- 
sion and  repairs  was  executed  October  9, 1882,  with  James  Bamett^  of 
Gleveland,  Ohio,  and  completed  and  closed  April  5, 1883. 

Amount  expended  during  the  fiscal  year  has  been  $1,772.24,  of  which 
amount  $880.73  was  expended  for  iron  under  contract  of  October  9, 
1882. 

During  the  season  it  is  proposed  to  complete  the  contract  of  October 
6f  1882,  and  make  some  necessary  repairs  to  the  east  pier. 

At  the  end  of  the  fiscal  year  there  was  a  good  channel  200  feet  wide, 
with  a  least  depth  of  16  feet  at  low  water,  from  the  lake  up  into  the 
river. 

The  present  project  provides  for  the  extension  of  both  piers,  for  repairs, 
and  for  dredging,  so  as  to  obtain  and  maintain  a  good  channel  16  feet 
deep  from  lake  to  docks  near  mouth  of  river.  The  estimated  cost  iB 
$93,000,  of  which  sum  $33,000  has  been  appropriated. 

This  harbor  is  now  the  lake  terminus  of  the  Painesville  and  Youngs- 
town  Bailroad. 

The  trade  in  coal  and  iron  is  increasing. 

Thirty  thousand  dollars  can  be  expended  during  the  period  ending 
June  30,  1885,  in  furtherance  of  the  revised  project  of  1882. 

Up  to  the  present  time  the  sum  of  $227,670.49  has  been  appropriated, 
of  which  sum  $214,074.72  has  been  expended. 
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APPENDIX   EK.  1915 

Fairport  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio. 

There  is  a  fixed  white  light  of  the  third  order  on  shore,  and  a  beacon  on  the  east 
"pier. 

The  amount  of  revenue  collected  during  eleyen  months  ending  May  31,  1883,  waa 
•72.85. 

The  value  of  the  imports  was  $400,411,  and  of  the  exports  $1,800,  dnring  the  year 
ending  December  31,  1882. 

Seventy-one  vessels,  with  an  aggregate  tonnage  of  55,546  tons,  entered,  and  sixty- 
one  vessels,  with  an  aggregate  tonnage  of  30,503  tons,  cleared  during  the  year  ending 
X>ecember  31,  1882. 

The  largest  cargo  that  entered  was  1,500  gross  tons  of  iron  ore,  the  vessel  drawing 
14  feet  10  inches. 

Money  statement 

Jaly  1,  1882,  amount  available $5,368  01 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

15  368  01 
Jaly  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 .* 1,772  24 

July  1, 1883,  amount  available '. 13,595  77 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    30, 000  OO 


Abstract  ofpropoBals  for  iron  for  oonatruoting  160  linear  feet,  more  or  less,  of  the  west  pior^ 
and  leveling  up  the  superetruoture  upon  80  linear  feet,  more  or  lese,  of  pier  at  Fairpori 
Harbor,  Ohio,  received  and  opened  by  Maj,  John  Jf.  Wileon,  Corpeof  Engineere,  at  United 
States  Engineer  office,  Cleveland,  Ohio,  at  11  o^clock  a.  m.,  Thursday,  S^tember  21, 1882^ 
under  advertisement  of  August  21, 18HS{. 


Materials. 

1.  James  Bar. 
nett,  Clere* 
land,  Ohio.* 

2.  William   P. 

Stanton  Cleye- 

land,  Ohio. 

3.  Frank  Wil- 
son.    Cleve- 
land,  Ohia 

4.  Andrew  La- 
oonr,  Cleve- 
land. Ohio. 

Per  lb.    Total 

Per  lb. 

Total 

Per  lb. 

Total. 

Per  lb. 

Total 

Bolts,  MTOW  and  washer,  128 
(2,200  pound*),  more  or  leas 

Drift-bolta.  3,500  (27,000  ponnda), 
moreorless     

Boat  spike,  1,200  ponnda,  more  or 
leas 

1004       $8800 
02.85  760  50 
08  75     46  00 

10  03.88 
03.28 
03.68 

$78  86 

872  10 

48  56 

$0  08.09 
02.89 

08.74 

$87  78 

780  30 

44  M 

$0  03.86 
02.98 
03.80 

$84  70 
804  60 
48  20 

Total 

002  60 

905  62 



012  96 

932  50 

*  Contract  awarded  sabjeot  to  approval  of  the  Chief  of  Bngineers. 
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1916     BEPOBT   OF  THE   CHIEF   OF   ENQINEEB8,    U.   8.   ABMT. 

Ahitraot  of  propo$al$  far  ctm$trueHng  IGO  linear  feetf  morw  or  Z«w,  of  the  weti  pitr,  A 
leveling  up  ike  Buperstrueture  npon  80  linear  fei,  more  or  leee^^pier  at  Fkurpori  EMtr. 
OhiOf  received  and  opened  by  Maj,  John  M.  Wileony  Corpe  of  Engimeere^  at  Umiied  Siatoi 
Engineer  oficoy  CUveland,  Ohio,  at  11  e^elook  a.  m.,  Tknreday,  September  21,  Id^  madm 
advertieement  of  Augnet  21, 1882. 


Ifeterials. 


1.  C.Schntz, 

Clo^elftnd, 

Ohio. 


2.  AloDxoF. 

McK«nzie. 

Aahtabnlj^ 

Ohio. 


X.  C.T.1 


7Jh.  Y.' 


Hemlock  timber,  155.004  feet»  B.  H.,  more  or  lees : 

Perl.OOO  feet,  B.  M ' 

Total I 

White-pise  timber  aod  pUnk,  108,748  feet,  B.  If.,  more  or  | 
less: 

Per  1.000  feet,  B.M 

Total 

Oak  timber,  6,420  feet,  B.  M.,  more  or  less: 

Per  1,000  feet»  B.  M 

ToUl 

Treenails,  272,  more  or  less : 

Per  100 

Total 

Stone  for  filling  and  fonndatlon,  700  cords,  more  or  less : 

Per  oord 

Total  

Dredging  1,000  onbio  yards,  more  or  less : 

Per  cnbio  yard 

Totol 


124  00  ; 

8,74170  . 


86  00 
8.914  75 

40  00  I 
216  80  I 

500  I 

13  60  I 

9S0  I 
6,650  00  I 

900  00  ; 


$86  M 
4.053  50 


36  50 
8,009  12 


8^50  19 


48  00 
260  16 


600 
16  32 


99  91 

8.26  39 


809 
^600  00 


2M 


■ 


899 


S9 
599  99 


Total  amoont  of  bid . 


15.436  85!        14,529  10; 

I ' 


13, 178  « 


*  Contract  awarded  snl^ect  to  approval  of  the  Chief  of  Engineers. 

Absiraot  of  eontracte  for  improving  harbor  at  Fairport,  Ohio,  in  force  during  fieoalfear 

ending  June  30,  1883. 


Materials. 


Names  and  addresses  of  oontraoton  and  date  of  contfacia. 


Edirin  H.French, 
Fnlton,  N.  Y. 
(April  10, 1882).* 


C.  T.  Dennis,  Bnf- 
Mo,  N.Y.(Oei. 
6,1882). 


J»mes 
CleTeiaad,  Ohis 
(Oct.  9.  18B). 


Hemlock  timber,  per  1,000  feet,  B.  H 

White-pine  timber  and  plank,  per  1,000 

feet,  B.H 

Oak  timber,  per  1,000  feet,  B.H 

Tree  nails,  per  hnndred 

Stone  for  nlling  and  foundation,  per  cord 

of  128  cubic  feet 

Screw  and  washer  bolts,  per  poand 

Drift  bolts,  per  poand 

Boat  spike  (with  large  heads),  per  pound. 

Sand,  &c.,  per  cubic  yard  in  scows 

Sand,  &c.,  per  cubic  yard  in  position 


$23  09 

80  00 

40  00 

500 

800 


90  27 


99  91 

285 

61 


*  Contract  completed  and  dosed  June  19, 1882,  unintentionally  omitted  to  be  reported  me  dosed  dH^ 
Ing  fiscal  3'ear  ending  June  80, 1882. 
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APPENDIX    LL. 


IMPROVEMENT  OF  THE  HARBORS  ON  LAKE  ERIE  AT  ASHTABULA  AND 
CONNEAUT,  OHIO;  ERIE,  PENNSYLVANIA;  AND  DUNKIRK,  NEW  YORK. 


RBPOBT  OF  CAPTAIN  MILTON  B,  ADAMS,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1883,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  AshtabulA  Harbor,  Ohio.  I  3.  Erie  Harbor,  Pennsylvania. 

2.  Conneant  Harbor,  Ohio.  I  4.  Dunkirk  Harbor,  New  York. 


United  States  Engineer  Office, 

Erie^  Pa.,  July  7,  1883. 
GEifERAL:  I  have  the  honor  to  tranBmit  herewith  my  annual  reports 
on  the  harbors  under  my  char^i^e  for  the  fiscal  year  ending  June  30, 1883. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers,  U.S.A. 


LLi. 

IMPROVEMENT  OF  ASHTABULA  HARBOR.  OHIO. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1826,  at  which  time  there  was  only  a  depth  of  2  feet  of  water  on  the 
bar;  this  project  has  been  modified  from  time  to  time  in  order  to  meet 
the  demands  of  commerce  and  increased  draught  of  vessels  navigating 
the  lakes ;  it  provided  piers  running  out  into  the  lake  to  12  feet  in  depth, 
whereas  the  present  design  is  to  carry  them  out  to  16  feet  in  depth.  At 
shore  the  piers  are  160  feet  apart,  but  they  approach  each  other  going 
away  from  shore,  and  are  only  100  feet  apart  900  feet  off  shore,  then  the 
west  one  flares  to  the  westward  in  the  next  200  feet,  and  at  1,100  feet  off 
shore  the  piers  are  160  feet  apart  again,  after  which  the  west  pier  is  pro- 
longed parallel  to  the  east  pier.  Before  operations  were  commenced 
rock  was  encountered  at  7  to  9  feet  under  the  water  surface,  extending 
across  the  channel  in  the  form  of  a  wide  reef,  which  has  required  blast- 
ing and  dredging  for  its  removal  in  order  to  secure  the  present  depth 
of  16  feet. 
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tnis  portion  oi  tne  west  lace  oi  tne  cnanDei.  xne  removal  oi  tnis  old 
and  dilapidated  pier  cannot  well  be  undertaken,  however,  until  the28B 
feet  of  tbe  west  pier  now  being  constructed  has  been  completed,  secur- 
ing the  connection  of  the  pier  with  the  shore,  and  some  kind  of  revet- 
ment 820  feet  further  shoreward  has  been  effected ;  nor,  indeed,  until 
the  removal  of  the  rock  reef  along  this  front  can  aU  be  accom{>lished; 
since,  otherwise,  vessels  on  entering  the  harbor  woald  constantly  be 
liable  to  encounter  a  dangerous  obstruction  in  the  form  of  a  rock  reef 
jutting  out  50  to  70  feet  into  the  channel,  but  which  is  now  bordered  h^ 
the  old  pier,  and  thus,  even  in  its  dilapidated  condition,  subserves  tliii 
good  purpose  of  fending  vessels  from  the  reef. 

Both  piers  should  be  extended  from  time  to  time  if  this  should  be 
found  necessary  in  order  to  keep  their  outer  ends  resting  at  the  16-foot 
curve  in  the  lake;  500  feet  of  the  east  pier  should  be  renewed,  and  400 
feet  of  the  same  pier  should  receive  a  new  superstructure — ^being  the  900 
feet  adjacent  to  the  shore. 

The  estimated  cost  of  the  foregoing  is  as  follows : 

Coudtrncting  800  linear  feet  of  revetment,  west  side,  at  $15  per  foot |1S,000 

Removing  1,100  feet  of  the  old  weet  pier,  at  $5  per  foot 5,500 

Dredging  20,000  cabic  yards  of  sand,  west  side,  at  25  ceots  per  yard 5,^ 

Blasting  and  dredging  11,000  cnbic  yards  of  rock,  west  side,  at  $2  per  yard  .  22,000 

Removing  500  feet  of  old  east  pier,  at  $5  per  foot 2,500 

Rebuilding  500  feet  of  east  pier,  at  $30  per  foot l^^OW 

Rebuilding  400  feet  of  superstructure,  east  pier,  at  $10  per  foot 4, 009 

Piolonging  the  east  pier  250  feet,  at  $70  per  foot 17,ai()0 

Contingencies 8,316 

ToUl 91,800 

The  entire  amount,  $91,800,  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1885,  for  the  objects  as  stated. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  amount  of  funds  available  for  this  harbor,  after  deducting  tbe 
cost  of  constructing  280  feet  of  the  west  pier,  under  contract  and  now 
in  progress,  is  only  about  $8,000,  a  sum  too  small  with  which  to  under- 
take any  of  the  before-enumerated  pieces  of  work,  which  could  he  prop- 
erly separated,  unless  it  would  be  the  repairing  of  400  feet  of  the  east 
pier ;  but  this  not  being  as  important  as  some  of  the  others,  besides  the 
possibility  of  dredging  being  required  at  any  time  during  the  season  of 
navigation,  has  prevented  any  other  work  than  that  under  contract  from 
being  commenced.  The  construction  of  280  feet  of  new  pier,  under  con- 
tract dated  October  5, 1882,  was  commenced  April  2, 1883,  and  has  be«i 
progressing  satisfactorily ;  the  seven  cribs  required  in  the  work  are  com- 
pleted, and  the  foundation  has  been  prepared,  about  ready  to  receive 
them.  The  iron  for  the  work  has  all  been  ftirnished  in  accordance  with 
the  contract  for  iron  and  the  contract  closed.  Soundings  at  the  month 
of  the  harbor  were  made  April  10, 1883,  and  showed  there  was  a  bar  of 
limited  area  (50  by  100  feet)  formed  300  feet  outside  the  piers,  probably 
due  to  some  submerged  drift  brought  there  during  the  unusual  fresheia 
in  the  early  spring,  on  which  there  was  a  least  depth  of  13.5  feet  j  there 
was  a  depth  of  16  to  17  feet  of  water  on  all  sides  of  this  bar,  however, 
and  dredging  operations  were  not,  therefore,  at  once  undertaken  for  its 
removal;  consequently  the  authorities  of  the  Pennsylvania  Bailroad 
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^o^ir-  pare,  uunug  loe  preseui;  seasou  ii  is  propoHea  lo  complete  lue 
280  feet  of  new  west  pier  and  to  wake  some  slight  repairs  to  the  deck- 
in  i^r  of  the  piers,  placing  them  in  fair  condition  to  resist  the  winter 
gables. 

The  total  amount  appropriated  for  this  harbor  up  to  the  present  time 
is  *349,901.21,  of  which  sum  $328,731.78  have  been  expended.  Attached 
to  tliis  report  is  a  detailed  statement  of  expenditures. 

The  commerce  of  Ashtabula  and  the  importance  of  the  harbor  are 
xa^pidly  increasing;  both  the  Lake  iShore  and  Pennsylvania  Bailroad 
eompanies  continue  to  make  extensive  imi^rovements  and  enlargements 
to  tlieir  wharves  at  the  harbor  to  accommodate  their  increased  lake 
trade  in  coal,  iron,  lumber,  &c. 

Aslitabnla  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
•white  light  of  the  fifth  order,  raised  by  flashes,  on  the  west  pier.  Fort  Porter,  N.  Y., 
120  miles  distant,  is  the  nearest  work  of  defense 

The  amount  of  revenue  collected  during  the  year  ending  December  31,  1882,  was 
^,.^>3:;^  ;  the  value  of  imports  was  $5,944,349 ;  the  value  of  exports  was  $660,350.  There 
^were  five  hundred  and  ninety-eight  vessels,  aggregate  tonnage  435,491  tons,  entered, 
and  six  hundred  and  seven  vessels,  aggregate  tonnage  440,372  tons,  cleared,  daring 
the  year. 

Money  statement 

July  1, 1882,  amount  available $3,161  43 

Amonut  appropriated  by  act  passed  August  2,  1882 20, 000  00 

23, 161  43 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 1,992  00 

July  1,  1883,  amount  available 21,169  43 

Amount  (estimated)  required  for  completion  of  existing  project 91, 800  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1885.    91, 800  00 
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Commercial  stetistica. 


Date.     AmonBt. 


Act 


approved-  i  c^toma  >>*«J«1  « 

"^*P**  cleared.     ^^ 


1826  I  $12. 000  00  I  May  20, 1828  | 

1828  2, 403  50    Kay  19, 1828 

1829  I      6. 940  25  I  ICar.   3, 1829 

1831  I  7. 015  00  '  ICar.   2. 1831  ' 

1832  i  3, 800  00  i  July    3, 1832 

1833  '  8, 400  00  I  Mar.   2, 1833 

1834  1  5,000  00  I  Jane  28, 1834' 

1885        7. 501  00  !  Mar.   8. 18S5 
I 

1837  8. 000  00  !  Mar.  3, 1837 

1838  I      8, 000  00    April  3, 1838  ; 


1844        5,000  00    June  11. 1844  { 


Draught. 


FteL 
3-3 

4 
4 

4 

? 

9 
9 
9 

8 


Howezpeaded. 


1852 
1853 

18M 

1867 
1868 
1869 
1870 

1871 
1872 

1873 
1874 
1875 
1876 

1877 
1878 
1879 
1880 
1881 
1882 


10.000  00  I  Aug.  80.1852  j. 
42  64  I  Mar.  3,1853  1. 

24.708  82  '  Jiuie23.1866 


54,000  00 


15.000  00 
15,000  00 

16,000  00 

35.000  00 

25.000  00 

5.000  00 


12,000  00 
9,000  00 
20.000  00 
20.000  00 
20,000  00 


Mar.    2,1867 


Mar.  3.1871 
Jane  10, 1872 

Mar.  3,1873 
Jane  22, 1874 
Mar.  3,1875 
Aug.  14, 1876 


June  18, 1878 
Mar.  8,1879 
Jane  14, 1880 
Mar.  8,1881 
Aug.   2,1882 


$94  S3 

224  00 


100  49 
2  00 


561  60 

404  85 
749  05 
811  60 
743  20 
6, 474  34 
6, 


151         13.2 


114  '      13,508 


85 
50 

67 
271 
482 
568 

583 

028 

588 

794 

1.087 


8,788 
3,992 

6.128 

57. 817 

143,081 

284,714 

312,295 
866,683 
886.868 
476.942 
845,707 


7* 

? 
9 
10 

12 

13 

14 
9 
12 
14 

}? 

13* 
15 


Pier 

in  1827. 
Pier  constractioB. 
PierextenaionaaddredgBf. 

dredi^ing  oontiniied  ii  ISi 
Pier  extenakm  loid  dred|b^ 
Bock  eoccaTalxm. 

Bock  exearatioB  and  dndf 
ing. 

Bock  excaratioo  aadpitra- 
tenaion  oontinaed  ia  VBk 

Bock  exeavatuwL  pitreiter 
aion,  and  repairs. 

Bock  excavation,  pierextn- 
sion,  and  repairs.  W«i 
aospended  ontil  IdM. 

Pier  repeira.  In  1845  mm 
repairs  of  pien  were  Mfe 
and  fence  constnetii 
Work  waa  theo  soqwiied 
until  1852. 

Examination  made. 

Pier  repairs.  Wort  sai- 
pendeo  until  1861 

Survey  and  estimste  far  r- 

pairs  made- 
Pier  repairs. 

Pier  extenaion. 

Dredging. 

Dredgiing  and  rock  exetn^ 
tion. 

Bock  excaratioB. 

Bock  excatmtaoB  and  dra4g 
ing. 
Do. 

Dredging. 

Pier  extenaioD  and  dredcnf . 

Dredging  and  rock  exac- 
tion. 

Pier  repairs. 

Pier  repairs  and  dredn^ 

Pier  extenaion  and  dre^pf- 

Pier  extension  and  rwui 

Pier  extenaion  aoddndxiil- 


Total  amount  appropriated 

Total  amount  expended 

Total  amount  available 

Amount  under  contract 

Amount  available  for  dredging  and 


IMPROVEME 

The  project  for  the  im 
and  the  bar  at  the  mot 
of  water,  when  the  orig 
tions  were  carried  on  dn 
to  1838,  inclusive,  which 
apart,  ronning  out  from 
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x^orougn  tiie  uiir  auu  iulu  vjoiiueauL  v^recK — tue  iiciruur  vi  v^uuijeHur. 

Works  of  improvement  have  progressed  with  more  or  less  of  interrup- 
tions and  suspensions,  no  work  having  been  done  from  1832  to  1836; 
from  1839  to  1844;  from  1845  to  1852;  from  1852  to  186G,  and  none  last 
y€5ar  or  this.  The  best  channel  depth  ever  obtained  at  the  entrance 
was  only  11  feet,  the  more  usual  depth  being  from  8  to  9  feet,  and  the 
commerce  of  the  port  has  always  been  trifling;  we  may  therefore  say 
the  hopes  entertained  for  this  harbor,  when  its  improvement  was  under- 
taken, have  never  been  realized. 

It  has  been  recommended  that  improvements  should  be  made  at  this 
harbor  as  follows : 

Renewing  800  feet  of  old  e^st  pier,  at  $30  per  foot ^,  OOO 

RebnildiDg  790  feet  of  superstructure,  west  pier,  at  $10  per  foot 7, 900 

ContiDgencies  10  per  cent 3, 190 

Total 35,090 

I  have  nothing  to  add  to  this  recommendation;  indeed,  it  seems  to 
me  that  nnless  the  facilities  for  transportation  by  land  to  and  from  this 
harl>or  should  be  materially  augmented,  any  outlay  for  the  improvement 
of  the  harbor  is  injudicious;  considerable  sums  have  been  expended 
during  the  last  fifty  years  in  preserving  the  harbor  and  its  improve- 
ments without  drawing  private  or  incorporate  enterprise  in  its  direc- 
tion ;  therefore  the  harbor  must  be  regarded  as  of  questionable  advan- 
tage as  a  commercial  ontlet  to  and  from  the  lake.     Doubtless  a  good 
harbor  could  be  made  at  Conneaut,  t.  e.,  one  affording  water  16  feet  deep, 
or  deeper,  with  room  enough  inside,  by  dredging,  for  wharves,  docks,  &c., 
without  involving  a  greater  outlay  than  the  improvement  of  other  harbors 
along  the  lake  has  done;  but  such  an  admission  only  goes  to  show 
that  at  other  harbors,  with  greater  obstacles  to  overcome,  the  demand 
for  a  good  harbor  has  produced  one.     I  am  informed  that  the  con- 
stnictiou  of  a  raihoad  is  contemplated,  reaching  from  the  coal  fields, 
south  and  east  of  this  harbor,  to  Conneaut,  as  an  outlet ;  of  course 
if  this  was  done  a  great  impetus  would   thereby  be   given  to  the 
commerce  of  the  port,  and  this  may  justify  further  expenditures  for  the 
improvement  of  the  harbor. 

There  have  been  no  operations  carried  on  at  Conneaut  Harbor  dur- 
ing the  fiscal  year  ending  June  30,  1883,  and  none  are  contemplated 
this  season,  as  there  are  no  funds  available. 

During  a  strong  northeast  gale  on  the  21st  of  May  last,  about  120 
feet  of  the  old  east  pier  were  carried  away,  down  to  6  feet  below  water 
level,  leaving  a  gap  110  feet  wide  in  the  east  pier,  between  a  portion  of 
the  old  pier  farther  out  and  the  outer  end  of  the  new  pile  protection 
constructed  in  1881,  the  pile  work  having  overlapped  the  old  pier  some  10 
feet  before  this ;  the  estimate  herewith  submitted  need  not  be  increased 
on  this  account,  however,  for  the  old  pier  carried  away  is  a  portion  of  the 
same  that  is  estimated  at  $5  per  foot  for  its  removal. 

The  unusually  high  freshets  of  the  early  spring  seem  to  have  had  a 
good  effect  by  its  scouring  the  channel  out  at  this  harbor,  for  sound- 
ings made  there  on  the  13th  of  June  showed  a  least  depth  into  the  har- 
bor of  10  feet. 

The  total  appropriations  for  this  harbor,  up  to  the  close  of  the  present 
fiscal  year,  is  $112,629.39,  of  which   amount  $112,576.21   have  been 
expended.    At  the  end  of  this  report  is  a  detailed  statement  of  expendi- 
tures. 
The  estimated  cost  of  completing  the  existing  project  is  (35,090, 
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CoDDeant  is  in  the  collection  district  of  Cnyaho^,  Ohio  ;  there  is  a  fixed  whir*  liz^' 
of  the  sixth  order  at  the  end  of  the  west  pier,  rort  Port^",  N-  Y.,  106  miles  discant 
is  the  nearest  work  of  defense. 

The  amount  of  revenue  collected  during  the  year  ending  December  31,  I'rr*.  wj 
$n6.20;  the  value  of  the  imports  was  915,4*J0,  and  the  value  of  the  exports  was  ^* 
There,  were  eighty-four  vessels,  with  an  aggregate  tonnage  of  l,iC5  tons,  enterevLai 
ninety  ve^tHels,  with  an  aggregate  tonnage  of  1,755  tons,  cleared,  during  the  year. 

Money  statement 

July  1,  1'^''2,  amonnt  available $231 

Jnly  1,  lb*^:{,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  lh&2   178 

July  I,  1883,  amount  available 53 

Amount  (estimated)  required  for  completion  of  existing  project S-St*?*-* 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 1885.     35, 090 


Statement  in   detail  of  annual  appropnationtj  ezpendituret,  CMstoms   ODllected^  entramf 
and  of  clearance*^  with  their  tonnage,  for  Canneaut  Harbor,  Ohio. 


Commercial  stati^tica. 


Dat«i.  I   Amoant. 


Act 
approved — 


Customs     K°^-»' 
receipU.     ^,^^^ 


Draught ' 


How  expended. 


1829       $7. 500  00  I  Mar.    2, 1829 


1830 
1831 
1832 


183A 

1837  i 
1839 


I860 

1867 
18»)8 
1845li 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 


fl.  135  «5 
6.  370  00 
7.800  00 


2,500  00 
5,  000  00 
8,  000  00 


Apr.  23.1830,. 
Mar.  2,18.{li. 
July    3,1832  i. 


1844  I      5,000  00 


1852  j     10,  000  00 


Jnly  2, 1836 
Mar.  3. 1837  ! 
Apr.    3,1838, 

June  11, 1844  ; 


I 


Ang.  30, 1852 


20, 513  74  ;  June  23. 1866  i 
10, 000  00  '  Mar.   2, 1867 


8  910  00     Apr.  10, 1869 
6, 000  00    July  11, 1870 


400  00  I  Mar.  3, 1873 
1,500  00  ,  June  22, 1874 
1, 000  00     Mar.    3, 1875 


T 


6,000  00  I  June  14, 1880 


$33  25 
18  00 


40  00 


54  20 


12  25 
57  40 
51  75 
55  25 
32  25 
119  95 
06  20 


I 


I 


44  I        3,836 
'60  7,984 


28 
24 
12 
14 
10 
87 
174 


1,118 
3,195 
1.670 
1,669 
1,297 
1,571 
1.614 
1^838 
3,217 
2,810 


9  ; 

10  I 

11  ' 


Feet,     i 

1-2  I  Sarvey,   dam,    axid  p 
I      cooAtmctioii. 
6  '  Pier  extensiotn. 
8  I  Do. 

8  I  Pier  extenaioii ;  1833  p 
I       exteoaion    cootiaat 
and  dredgiag. 
Drednng. 

,  Dredging   and    pier 
pairs. 
Examination,     eatima 
and  pier  repairs.    1 
pier  repairs  contins 
No  work  done  this  y« 
Pier    repairs  *w 
made  in    1 853-54,  t 
there  waa  '♦  lo  feet' 
1855l 
8|  Examination   and  es 
I      mates. 
Pier  n-paira. 

Do. 

Pier  extenmon. 

Pier  repairs. 

Pier  extenaion. 

Pier  repaixB. 

Do. 

Do. 

Da 


8 

8 

8 

8 

10* 
10 

7 


Surrey  and  estimate. 

Pile  reretment. 
Do. 


Total  amount  appropriated $112,61 

Total  arooaot  expended 112;  57i 

Total  amount  ayailable 53 
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IMPROVEMENT  OF  ERIE  HARBOR.  PENNSYLVANIA. 

The  harbor  of  Erie  is  formed  by  the  peninsula  of  Presque  Isle,  which 
a;linost  entirely  incloses  an  arm,  of  fine  anchorage,  with  a  sheltered  oat- 
let  and  offing  to  the  eastward.  The  area  inclosed,  the  bay  of  Presque 
Isle,  measures  some  4^  miles  in  length  by  1^  miles  in  width,  of  which 
perfectly  landlocked  area  about  2  miles  by  IJ  miles  affords  water  18  feet 
or  more  in  depth. 

This  fine  harbor  attracted  the  attention  of  the  Government  for  its 
improvement  and  preservation  as  early  as  1819,  when  a  survey  of  the 
harbor  was  made;  the  original  plan  having  the  improvement  of  the 
liarbor  in  view,  was  not  adopted,  however,  until  1823,  and  the  improve- 
ment as  originally  planned,  with  some  minor  modifications  to  adapt  the 
channel  to  the  increased  draught  of  vessels,  &c.,  constitutes  the  present 
entrance. 

When  operations  were  commenced,  in  1823,  the  channel  was  narrow 
and  tortuous,  with  a  depth  of  only  6  feet.  The  plan  of  improvement  then 
adopted  consisted  of  two  breakwaters  running  out — the  one  from  the 
main  shore,  the  other  from  the  eastern  end  of  the  peninsula — in  a  direc- 
tion nearly  at  right  angles  with  the  axis  of  the  channel ;  and  when  the 
extremities  of  these  breakwaters  were,  as  originally  planned,  200  feet 
apart,  but  now  350  feet  apart,  their  direction  was  changed  so  that  they 
were  nearly  parallel  with  the  axis  of  the  channel,  and  thereafter  were 
prolonged  as  more  substantial  structures,  being  the  piers  on  either  side 
of  the  channel. 

The  present  entrance  to  the  harbor  is  350  feet  wide,  and  the  design 
is  nov^  to  extend  the  piers  so  as  to  cause  their  outer  ends  to  be  at  tSe 
general  line  of  the  16.foot  curve  in  the  lake,  and  to  maintain  a  channel 
depth  through  the  bars,  inside  and  outside  the  piers,  of  not  less  than 
16  feet.  • 

Besides  the  operations  necessary  for  the  improvement  and  preserva- 
tion of  the  eastern  entrance  to  the  harbor,  a  design  was  formed,  after  the 
breaching  of  the  peninsula  at  its  western  end  in  1832-'33,  for  an  entrance 
there,  and  extensive  operations  were  carried  on  during  some  years  with 
that  object  iu  view;  but  nature  seemed  opposed  to  this  design,  consid- 
erable quantities  of  sand  were  carried  into  the  bay  while  the  opening 
(breach)  continued,  thus  shoaling  its  western  portion  and  somewhat 
contracting  its  area  of  anchorage.    When  work  was  suspended  between 
1857  and  1864,  the  breach  (and  artificial  opening  as  far  as  completed) 
was  closed  from  natural  causes,  and  such  a  design  at  that  part  of  the 
bay  has  not  been  since  thought  of.    Indeed,  most  minds  seem  to  be  all 
too  a])prehensive  now  of  danger  to  the  harbor  from  a  breach  occurring 
at  some  part  of  the  peninsula,  and  the  Board  of  Engineers,  which  as- 
sembled at  Erie  June  14,  1882,  with  its  report  as  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1882,  page  2420,  has,  I 
trust,  made  a  satisfactory  disposition  of  this  matter;  work  in  future  will 
be  directed  to  the  closing  of  an  actual  breach  when  one  occurs,  in  ac- 
cordance with  the  decision  of  the  Board.    The  channel  at  the  east  end 
of  the  bay — the  entramce  to  the  harbor — has  been  maintained  16  feet 
deep  and  300  feet  wide  during  the  past  year. 
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under  contract  aated  February  *J6,  i»»2i:,  with  J.  lioais  Ijidd, uie 
work  of  rebuiling  385  feet  of  the  north  pier  superstructure  and  redeck- 
ing  90  feet  progressed  satisfactorDy  to  completion  on  the  3d  of  AagosL 

1882,  when  the  contract  was  closed,  and  involved  an  expenditure  sub- 
sequent to  June  30, 1882,  by  Maj.  John  M.  Wilson,  Corps  of  Engineers, 
amounting  to  $5,984.26. 

Dredging  from  the  channel  of  the  outer  and  inner  bars,  under  con- 
tract dated  July  1, 1882,  progressed  satisfactorily  to  completion  August 
31,  1882,  when  18,000  cubic  yards  of  sand  had  been  removed,  as  per 
contract,  and  the  contract  was  closed.  This  involved  an  expenditure 
on  the  part  of  Maj.  John  M.  Wilson,  amounting  to  $4,247.34,  and  on  my 
part,  being  the  cost  ot  advertising  the  work,  amounting  to  $5. 

The  work  of  constructing  a  pile-protection  at  the  neck  of  the  penin- 
sula, in  progress  when  the  Board  of  Engineers  met  here  May  14,  18^ 
and  which  had  received  the  approval  of  the  Chief  of  Engineers,  pro- 
gressed satisfactorily,  and  was  completed  on  the  5th  of  September, 
18'^2,  which  involved  an  expenditure  by  Maj.  John  M.  Wilson,  Corps 
of  Engineers,  subsequent  to  June  30, 1882,  amounting  to  $2,424.03. 

It  was  deemed  necessary  to  add  more  riprap  stone  to  the  outer  eod 
of  the  north  pier  to  secure  it  against  further  settlement,  and  under 
authority  of  the  Chief  of  Engineers  37.48  cords  of  stone  were  purchased 
and  placed  there  December  9,  1882,  at  a  cost  of  $5.50  per  cord,  amoant- 
ing  to  $206.14. 

The  construction  of  a  catch-sand  jetty  at  the  east  end  of  the  p»enin- 
sula,  under  contract  dated  October  5, 1882,  commenced  by  April  10. 

1883,  and  to  date  one  hundred  and  ninety-three  piles  have  been  driven, 
completing  the  driving  of  piles  on  249  feet  of  the  jetty. 

The  miscellaneous  expenses  of  the  office,  such  as  clerk  hire,  office 
rent,  coal,  stationery,  &c.,  have  amounted  to  $J  ,856.04  during  the  year, 
$556.82  by  Maj.  John  M.  Wilson,  Corps  of  Engineers,  and  $1,299.22  by 
myself. 

PBOPOSED   OPEEATIONS. 

The  amount  required  to  complete  the  existing  project,  t.  e.,  to  extend 
both  piers  to  16  feet  depth  of  water  in  the  lake,  cannot  well  be  definitelj 
stated,  owing  to  the  continual  accumulation  of  sand  on  the  outer  bar, 
which  makes  it  highly  probable  that  considerable  extensions,  some 
1,000  feet  to  the  north  pier  and  1,650  feet  to  the  south  pier,  will  be  re- 
quired to  reach  the  16foot  curve  in  the  lake  by  the  close  of  another 
season.  The  16  foot  curve  has  moved  200  feet  away  from  the  ends  of 
the  piers  during  the  past  year,  and,  indeed,  unless  the  hopes  euter- 
taiued  for  the  catch-sand  jetty  now  being  constructed  are  realized,  and 
the  sand  should  be  prevented  from  accumulating  as  it  now  does,  either 
large  amounts  of  sand  will  require  removal  or  else  indefinite  extensioDS 
of  the  piers  must  be  made  in  order  to  maintain  a  depth  of  16  feet  through 
the  outer  bar.  There  are  required  at  present  2,050  feet  of  pier  exten- 
sions, 700  feet  to  the  north  pier  and  1,350  feet  to  the  south  pier,  in  order 
to  reach  the  place  where  the  16-foot  curve  crosses  the  channel,  which, 
at  a  cost  of  $65  per  foot,  will  amount  to  $133,250,  the  sum  required  to 
complete  the  existing  project  at  the  present  time. 

The  Board  of  Engineers  assembled  here  June  14, 1882,  recommended 
$10,000  of  the  amount  available  for  Erie  Harbor  to  be  set  apart  to  pro- 
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!Pier  construction  and  repairs,  dredging,  and  dike  construction,  if 
needed,  will  comprise  the  operations  of  another  season. 

There  could  be  profitably  expended  during  the  fiscal  year  ending  June 
30,  1885,  $133,250,  in  extending  the  piers  and  maintaining  the  present 
chaunel  width  and  depth  through  the  outer  and  inner  bars. 

The  total  amount  appropriated  for  this  harbor  up  to  the  close  of  the 
present  fiscal  year  is  $681,367.23,  and  $660,090.70  have  been  expended, 
Nearly  one-third  of  this,  however,  was  expended  at  the  western  end  of 
the  bay. 

A.t  the  end  of  this  report  is  a  detailed  statement  of  expenditures. 

Erie  Harbor  is  in  the  collection  district  of  Erie,  Pa.  It  is  lighted  with  a  coast  light 
on  tlie  north  shore  of  the  peninsula,  fonrth  order,  flashing;  red  and  white;  a  fixed  red, 
of  the  sixth  order,  on  the  outer  end  of  the  north  pier;  and  two  sixth-order  fixed  white 
li^htR  niarkine^the  rangt^  of  the  channels  within  the  bay.  There  is  a  fog-bell  on  the 
outer  end  of  tlie  north  pier.  Fort  Porter,  N.  Y.,  90  miles  distant,  is  the  nearest  work 
of  defense.  The  entire  commerce  of  the  lower  lakes  is  more  or  less  interested  in  the 
improvement  of  this  harbor. 

The  amount  of  revenue  collected  during  the  year  ending  December  31,  1682,  was 
$18,243.08;  the  value  of  imports  was  |1,525,  and  the  value  of  exports  was  |2,508. 
There  were  nine  hundred  and  twenty-two  vessels  entered,  with  an  aggregate  tonnage 
of  777,957  tons,  and  nine  hundred  and  nineteen  vessels  cleared,  with  an  aggregate  ton- 
nage of  732,393  touH. 

Money  statement. 

July  1,  1882,  amount  available $15,997  13 

Anaonnt  appropriated  by  act  passed  August  2, 1882 20, 000  00 

35,997  13 
Jul3'  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1882 14,720  60 

July  1,  1883,  amount  available 21,276  53 

Amount  (estimated)  required  for  completion  of  existing  project 133, 250  00 

Amonu  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  133, 250  00 


Ahatract  of  contracts  in  force  during  the  fiscal  year  ending  June  30,  1883. 


Materials. 


White-oak  timber,  per  M  feet  B.  M 

"Wliite-pine  timber,  per  M  feet  B.  M 

Piles,  per  linear  foot  driven  and  cut  oflf.  .- 
Stone  for  filling,  per  cord  of  128  cubic  feet. 

Screw  and  washer  bolts,  per  pound 

Dredginfc  sand,  &c.,  per  cubic  yard,  in 

SCOWM 

Ship  and  boat  spikes,  with  large  beads,' 

per  pound 


Names  and  addresses  of  contractors  and  date  of  contract. 


T    T.^.,:.   T  «„„       T    T««:-    T„««      Alonzo  F.  MoKen- 
j.  LfOnis   Livnn,     J.  Lionis    Liynn,       _.„    a»i.+™u-i« 

Erie.  P.,..*"eb.    I    Erie,  P.,.* inly    \    gg^o'J^bS'S; 


ruary  23,  1882. 


1,  1882. 


$30  00 
36  00    . 


10  00 


4i 


$0  22i 


1882. 


$49  00 


31 

"i'k 


*  Contracts  completed  and  closed  August  3  and  August  31,  1882,  respectively. 
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Date. 

Amount. 

appi 

1823 

$150  00 

Mar. 

1824 

20,000  00 

May 

1825 

1826 

7,000  00 

Mar. 

1827 

2.000  00 

Mar. 

1828 

6.223  18 

May 

1820 

7,  390  25 

Mar. 

1830 

18:il 

iKri 

1833 
1834 

1,  700  00 
4,  500  00 
0,  0(K)  00 
23,045  UO 

...  ., 
Mar. 
July 
Mar. 
June 

1835 
lhJ6 

5,000  00 
15, 122  80 

Mar. 
July 

1837 

16,000  00 

Mar. 

1838 

80,000  00 

Apr. 

1839 

1843 

1844 

40,000  00 

June 

1845 

1846 

1852 
1853 

30,000  00 

Auk 

1854 

1855 

1866 

1864 
1865 

16,000  00 

June 

1866 
1867 

36,961  00 
25,  000  00 

June 
Mar. 

1868 
1869 
1870 
1871 
1872 

40,000  00 
22.275  00 
20,000  00 
39,  000  00 
15, 000  00 

July 
Apr. 
July 
Mar. 
June 

1873 

1874 

20,000  00 

June 

1875 
1876 

80,000  00 
40,000  00 

Mar. 
Aug. 
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I>ate. 


Amoant. 


Act 
approved— 


1877 


1878 
1879 
1880 


Commercial  statistics. 


Customs 
receipts. 


Entered 

and 
cleared. 


$37,  843  51  I      $1, 450 


$2.5,  000  00  '  June  18, 1878 
25,  000  00  Mar.  3, 1879 
25,  000  00    June  14, 1880 


1881  20, 000  00  ;  Mar.    3, 1881 

1882  I     20, 000  00     Aug.   2, 1882 


17,  085  46 
9, 162  85 
4,  910  19 


25,  756  00 
18,  243  08 


Tonnage. 


848, 472 


1,747  1,324,745 
1,941  1,478,320 
2,024    1,565,183 


1,813 
1,841 


1, 441, 000 
1,510,350 


Draught. 


15 
16 


16 
16 


I 


I 


I 


How  expended. 


Piers  and  dredging  east 
end,  protecting  penin* 
sula  west  end. 
Do. 

Dredging  east  end. 

Piers  and  dredging  east 
end,  and  several  snags 
removed. 

Piers  east  end,  protecting 
peninsula  west  end. 

Piers  and  dredging  east 
end,  protecting  penin- 
sula west  end. 


Total  amount  appropriated $681,367  28 

Total  amount  expended 660,090  70 

Total  amount  avaiUble 21,276  53 

Amount  Bet  apart  nud  under  contruct  for  the  protection  of  peninsula. 18,23158 

Amount  available  for  incidental  expenses 8, 044  9& 

Note— Of  the  amount  available,  $22,13t. 35,  there  were  $10,000  sot  apart  for  the  protection  of  the 
peninsula,  by  the  Board  of  Engineers,  which  met  here  June  13,  1882,  and  there  is  under  contract  for 
constructing  a  catch-sand  jettj-  this  season  $8,231.58,  leaving  a  balance  of  $3,902.79,  which  will  only 
meet  the  lunning  expenses  of  the  harbor  this  year,  leaving  nothing  for  dredging  and  repairs  of  piers. 


L  L4« 


IMPROVEMENT  OF  DUNKIRK  HARBOR,  NEW  YORK. 

The  original  improvement  of  this  harbor  was  commenced  in  1827, 
when  the  first  appropriation  was  made.    The  original  design  was  much 
the  same  as  that  of  the  existing  improvement,  which  comprises  the  for- 
mation of  an  artificial  harbor  in  front  of  the  city  by  means  of  a  break- 
water running  nearly  parallel  with  the  shore,  and  a  shore-arm  or  pier 
to  the  westward,  with  an  opening  between  the  pier  and  the  breakwater. 
By  1832  the  sum  of  $28,489.84  had  been  expended  on  the  original  plan, 
and  the  breakwater  was  then  2,564  feet  long  and  the  pier  1,400  feet  long. 
Yarious  improvements  and  repairs  were  made  from  time  to  time;  by 
1838  there  had  been  completed,  at  a  cost  of  $88,446,  2,125  feet  of  break- 
water and  300  feet  of  detached  breakwater.    These  structures  were 
doubtless  rather  ephemeral  in  character,  as  shown  both  by  their  cost 
and  the  fact  that  in  1848  the  breakwater  was  demolished.    Between 
1848  and  1870  some  portions  of  the  work  were  renewed  and  others  re- 
paired, but  in  1870  a  Board  of  Engineers  took  into  consideration  the 
question  of  the  radical  improvement  of  this  harbor.    The  Board  recom- 
mended a  plan  which  provided  a  breakwater  2,860  feet  long,  one  part  of 
which  was  to  be  nearly  parallel  with  the  shore,  2,300  feet  in  length ;  the 
other  part  to  be  nearly  parallel  to  the  a^^is  of  the  channel  entrance,  560 
feet  long,  and  terminating  at  the  position  of  the  dumb  beacon.    Of  the 
2,200-foot  section  there  have  been  completed  1,341  feet;  none  of  the  560- 
foot  section  has  yet  been  built. 
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1928     REPOBT   OF   THE   CHIEF   OF   ENGINEERS,    U.    8.   ABMT. 

In  consideratioQ  of  the  exposed  condition  of  the  entrance  from  botli 
wind  and  waves  between  points  west,  northwest,  and  aronud  to  north- 
east, the  narrowness  of  the  channel,  and  the  jntting  banks  of  sabnierged 
rock  on  either  side  of  it,  I  would  recommend,  in  fntnre  operations  at 
this  harbor,  that  the  560'foot  sectioD  should  be  constructed  in  order  to 
ameliorate  the  condition  of  this  somewhat  dangerous  entrance. 

The  benefits  to  this  harbor,  or,  more  properly,  to  the  commerce  of  the 
harbor,  have  never  been  fully  realized.  The  class  of  vessels  engaged 
in  the  lake  commerce  is  much  larger,  with  increased  draught,  since  the 
improvement  of  this  harbor  was  last  planned,  and  while  the  accommo- 
dations it  offered  no  doubt  sufficed  for  such  vessels  as  were  on  the  lakes 
a  few  years  ago,  they  are  inadequate  to  the  wants  of  the  larger  class 
of  vessels  of  the  present  day;  besides,  unfortunately  for  its  improve- 
ment, it  cannot  be  made  to  accommodate  the  larger  vessels  except  at 
an  enormous  expense,  since  any  depth  more  than  12.5  feet  thronghoat 
the  entire  inclosed  area  of  the  harbor  must  be  gained  by  excavating 
its  solid  rock  bed.  Indeed,  I  may  add  that  persons  who  were  most 
sanguine  tor  the  lake  commerce  of  Dunkirk  a  few  years  ago  are  now 
compelled  to  very  much  modify,  if  not  abandon,  their  expectations. 
The  contract  dated  September  22, 1880,  for  the  extension  of  the  break- 
water  150  feet,  with  Ueorge  W.  White,  was  completed  aud  closed  Aagost 
7, 1883,  and  involved  an  expenditure  by  Maj.  Walter  McFarland,  Ck>rps 
of  Engineers,  amounting  to  $3,580.08.  Since  the  harbor  was  tamed 
over  to  my  charge  there  has  occurred  an  expenditure  amounting  to 
$31.73,  incidental  to  the  transfer,  being  for  express  and  freight  charges 
on  property  shipped  to  me  at  Erie,  Pa.,  and  for  traveling  expenses. 

There  being  no  money  available,  no  work  is  contemplated  tbis  year. 

The  breakwater  might,  with  benefit  to  the  harbor,  be  extended  560 
feet  to  the  westward  and  300  feet  to  the  eastward,  a  total  of  860  feet ; 
and  would  then  be  659  feet  shorter  than  its  originally  estimated  length. 
The  cost  of  such  extension,  at  $70  per  linear  foot,  would  amount  to 
$60,900,  which  entire  amount  could  be  profitably  expended  in  the  fiscal 
year  ending  June  30, 1885.         ' 

The  total  appropriated  for  this  harbor  has  amounted  to  $449,079.38, 
of  which  sum  $449,025.29  have  been  expended.  There  is  at  the  end  of 
this  report  a  statement  in  detail  of  the  expenditures. 

Dunkirk  Harbor,  New  York,  is  in  the  collection  district  of  Daukirk.  It  is  lighted  by 
a  third-order  lake-coast  light,  fixed  white,  varied  by  white  flashes,  and  a  sixth-order 
fixed  white  beacon  light,  west  side  of  the  channel  entrance.  The  dnmb  beacon  which 
was  on  the  east  side  of  the  entrance  has  been  carried  away. 

Fort  Porter,  40  miles  to  the  eantward,  is  the  nearest  work  of  defense. 

Tlie  amount  of  revenue  collected  during  the  year  ending  December  3,  1382,  was 
$48  46;  the  value  of  the  imports  was  $710.^;  there  were  no  exports.  The  number  of 
entrances  and  clearances  is  not  known. 

Money  statement 

July  1,  1882,  amount  available $3,^)65  90 

July  1,  1S<S3,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 3,611  ^1 

July  1,  1883,  amount  available 54  09 

Amount  (e«*timated)  required  for  completion  of  existing  project GO,  200  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  ld!$5.     60, 200  00 
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Statement  in  detail  of  annual  appropriaHonB,  expendiUres,  custanie  collecMiy  entrance  and 
clearances,  with  their  tonnage,  for  Dunkirk  Harbor,  Xew  York. 


Commercial  statisUoe. 

Bate. 

A.moaiit.  1   approred— 

1 
1 

Customs 
reoeipts. 

Entered 

and 
cleared. 

Tonnage. 

How  expended. 

1827 

$3.  000  00  .  Mar.  3, 1827* 

■ 

1838 

0,  000  00     May  19, 1828 
9.  812  75    Mar.  8,  1829 

1.  342  75    Apr.  23, 1830 
7, 102  50  1  Mar.  2,  1831 

10,  200  H    July  8,  1832 
4.  000  00    Jane  28, 1834 

10,  988  43    Mar.  8.  1835 

11.  OOO  00    Jaly  2,  1836 
15.  000  00    Mar.  3,  1837 
10.  060  00    Apr.  3,  1838 

1829 

« 

1830 

1831 

Estimate  made. 
Do. 

1832 

::::::::::: 

1834 

1835 

...... ..... 

1888 

Breakwater  extended. 

1837 

Do. 

1888 



Detached    breakwater  constructed 

1842 

300  feet  long. 
Estimate  for  repairs  made. 
Do. 

1844 

6.  000  09  June  ii,  18441 

1848 



Breakwater  reported  demolished. 

1852 

30.  000  00 

Aug.  30, 1852 

1866 

250  feet  breakwater  constructed. 

1887 
1868 

100,000  00 

Mar.  i  1867 

$i,657  87 

••"679* 

452,925 

Pier  construction. 

1889 
1870 
1871 

2,000  00 

26,000  00 

25,000  00 

25.000  00 

'     48, 132  05 
'     85.000  00 

•     35.000  00 

1     18.00000 

April  10, 1869 

July  11, 1870. 

March  8, 1871 

Jane  10, 1872 

March  3, 1873 
June  22. 1874 

March  3, 1875 

Aug.  14, 1876 

5.28173 
6, 619  00 

281 
191 

68,856 
41,824 

Pier  repairs,  breakwater  construc- 
tion. 
Pier  repairs,  breakwater  construe- 

Pier  repairs,  breakwater  construo- 

Pier  repairs,  breakwater  construc- 
tion, dredging  and  survey. 
Breakwater  extension  and  dredging. 

and  rock  excavation. 

oavatioB. 
Do. 
Pier  repairs  and  rook  excavation. 
Breakwater  extfoisioiL 

1872 

1873 
1874 

1875 

1876 
1877 
1878 
1879 

1880 
1881 
1882 

2.770  00 

1, 670  70 
136  85 

183  00 

540  00 

266  48 

221  98 

8  35 

38  54 
107  10 

93 

105 
84 

222 

120 
107 
118 
107 

110 
80 

15,876 

14,530 
29,130 

20,514 

2,316 
21,181 
28,196 
25,261 

25.876 
16,840 
13,618 

' 

[      2.500  00  iMwroh  3.  lOTO 
10, 000  00  j  Jane  14, 1880 

Breakwater  extension,  pier  repairs, 
and  removal  of  wreck. 

^y^\v.^v.c'.'.. '.'.'.'.'...['. 

858  70  j           118 

Breakwater  extensioPr 

! 

Total  amount  appropriated 1449,079  88 

Total  amount  expended 449,025  29 

Total  amount  available 54  09 

*  Between  1826  and  1832  the  work  done  consisted  in  the  preloncation  of  the  pier  and  breakwater, 
during  which  period  $28,489. 84  were  expended,  and  at  which  time  tiie  pier  was  1,400  feet  long,  and  the 
breakwater  was  2,564  feet  long. 

tTbe  pier  was  1,950  feet  long,  the  breakwater '2. 125  feet  long,  and  the  detached  breakwater  800  foot 
long,  and  was  all  completed  by  1838  at  a  cost  of  $88,446. 

NoTB.— The  entrance  to  the  harbor  Is  through  a  depression  In  a  solid  rook  reef  which  extends  the 
entire  length  of  the  harbor,  and  no  change  in  the  depth  was  effected  until  the  blasting  and  excavating 
was  done  in  1877,  which  increased  the  depth  about  2  feet,  making  it  about  12  feet  deep ;  most  of  the 
expenditores  made  were  for  the  purpose  of  affording  increased  securitv  without  enlarging  or  deepen- 
ing the  harbor,  which  could  only  be  done  at  a  great  expense,  owing  to  fte  having  a  rock  bed. 
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IMPROVEMENT  OF  THE  HARBOR  OF  BUFFALO,  ON  LAKE  ERIE.  AND  OF 
HARBORS  ON  LAKES  ONTARIO  AND  CHAMPLAIN,  AND  THE  RIVERS 
NIAGARA  AND  SAINT  LAWRENCE—IMPROVEMENT  OF  OTTER  CREEK, 
VERMONT,  AND  GRASS  AND  TICONDEROGA!  RIVERS,  NEW  YORK. 


MJSPORT  OF  LIEVTENANT-COLONEL  HENRY  M.  ROBERT,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1883,   WITH   OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Buffalo  Harbor,  New  York. 

2.  Niagara  River,  New  York. 

3.  Wilsou  Harbor,  New  York. 

4.  Olcott  Harbor,  New  York. 

5.  Oak  Orchard  Harbor,  New  York. 

6.  Charlotte  Harbor,  New  York. 

7.  PnUneyville  Harbor,  New  York. 

8.  Great  Sodus  Harbor,  New  York. 

9.  Little  Sodus  Harbor,  New  York. 
10.  Oswego  Harbor,  New  York. 


I  11.  Sackett's  Harbor,  New  York. 

12.  Ogdensburg  Harbor,  New  York. 

13.  Waddington  Harbor,  New  York. 

14.  Grass  River,  New  York. 

15.  Plattsburg  Harbor,  New  York. 

16.  Swanton  Harbor,  Vermont. 

17.  Burlington  Harbor,  Vermont. 

18.  Otter  Creek,  Vermont. 

19.  Ticonderoga  River,  New  York. 


United  States  Engineer  Office, 

Oswegoj  N.  Y.,  August  25, 1883. 
Sir  :  I  have  the  honor  to  transmit  herewith  the  annual  report  for 
the  fiscal  3'ear  ending  June  30, 1883,  of  the  river  and  harbor  works  and 
water-level  observations  in  charge  of  Maj.  Walter  McFarland  until 
April  30,  1883,  since  which  time  they  have  been  in  my  charge. 
Ver}'  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut,  Col  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


M  M  I. 


improvement  of  buffalo  harbor,  new  YORK. 

During  the  past  fiscal  year  the  extension  of  the  breakwater  has  been 
carried  on  by  contract,  and  the  lepair  of  the  piers  and  breakwater  by 
hired  labor. 

Under  a  contract  with  Messrs.  Hingston  &  Woods,  dated  May  27, 
1881,  five  substructures,  each  50  feet  long  and  38  feet  wide,  were  sunk, 
and,  with  the  four  substructures  placed  in  1881-^82  under  the  same  con- 
tract, were  covered  with  eight  courses  of  superstructure,  thereby  com- 
pleting the  above  contract  in  Kovember,  1882,  and  giving  the  break- 
water a  length  of  4,89 1  linear  feet.  These  crib  substructures  were  placed 
upon  a  foundation  formed  by  excavating  a  trench  to  solid  material  and 
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wiacro  was  du  leei  ai  tne  Dotcom,  wita  natural  slopes,  xne  top  ox  i^t 
foundation  was  brought  to  28  feet  below  ordinary  lake  level  or  zeo  cf 
the  engineer  water  gauge.  This  trench,  with  its  artificial  foandadom 
extends  about  100  feet  beyond  the  end  of  the  present  extension  of  tibe 
breakwater,  and  probably  to  the  limit  of  foundation  which  will  be  r^ 
quired  to  be  placed  in  excavation.  This  limit  has  been  determined  by 
an  examination  along  the  line  of  proposed  extension,  and  was  reaehed 
within  50  feet  of  the  limit  anticipated  by  the  Board  of  engineers  ii 
1874. 

In  1878-79  the  work  reached  the  point  where  22  feet  of  mud  was  en- 
countered. Since  then  the  solid  substructure  has  been  steadily  rising, 
until,  at  a  point  100  feet  in  advance  of  the  present  exteosioo,  a  bar  of 
gravel  and  bowlder  appears,  overlying  hard-pan  or  bed  rock«  This 
formation  continues  as  far  as  borings  were  taken  in  1882,  viz,  1,500  fiset 
beyond  the  end  of  the  present  extension. 

The  cost  of  the  breakwater,  as  estimated  by  the  Board  of  Kngineers 
in  1874,  was  $260  per  linear  foot. 

The  c>ost  since  1879  has  been  as  follows :  Under  Clark's  contract,  in 
1878,  owing  to  the  decline  in  wages  and  material,  the  cost  was  about 
$160  per  linear  foot.  Under  Colton's  contract,  in  1870-^80,  as  the  depth 
of  mud  which  had  to  be  excavated  for  foundation  was  much  greater 
than  in  previous  years,  the  price  rose  to  $184  per  linear  foot.  Under 
Bailey's  two  contracts,  in  1879-'80  and  1880-%1,  the  price  was  about 
$206  per  linear  foot.  Under  Kingston  &  Woods'  contract,  1881-'82, 
the  price  was  about  $160  per  linear  foot.  These  prices  include  all  ex- 
penses of  every  kind,  the  net  cost  of  the  contract  price  being  from  6 
per  cent,  to  10  per  cent,  less,  dependent  upon  the  amount  of  work  done 
during  the  fiscal  year. 

On  November  8,  1882,  bids  were  opened  for  the  further  extension  of 
the  breakwater  southward  for  1,000  linear  feet.  Andrew  J.  Packard 
was  the  lowest  bidder  on  iron,  and  with  the  approval  of  the  Chief  of 
Engineers,  the  contract  was  awarded  him  under  date  of  December  1^ 
1882.    The  iron  contracted  for  has  been  delivered. 

Daniel  E.  Bailey  was  the  lowest  bidder  on  work  and  material  oUief 
than  iron,  but  the  officer  in  charge  recommended  that  the  bid  be  rejected, 
because  the  prices  bid  were  too  high.  The  recommendation  was  ap- 
proved by  the  Chief  of  Engineers,  and  new  proposals  for  work  and 
material  other  than  iron  were  invited,  under  date  of  December  15, 1882, 
for  700  linear  feet  of  extension.  Daniel  E.  Bailey  was  a^ain  the  lowest 
bidder,  but  his  prices  in  the  second  bid  differed  from  those  of  the  first 
in  only  one  item,  viz,  that  of  white  pine,  and  in  that  the  price  was  re- 
duced in  the  second  bid  only  $1  per  1,000  feet,  board  measure,  making 
an  aggregate  reduction  of  $590  Irom  the  prices  named  in  the  first  pro- 
posal. 

For  the  same  reason  as  in  the  first  case  the  officer  in  charge  recom- 
mended the  rejection  of  Mr.  Bailey's  second  bid,  and  the  postponement 
of  readvertising  the  work  to  the  summer  of  1883.  These  recommenda- 
tions were  approved  by  the  Chief  of  Engineers  and  concurred  in  by  th6 
honorable  the  Secretary'  of  War. 

During  the  past  fiscal  year,  by  hired  labor,  repairs  have  been  made  of 
the  breakwater  and  the  south  or  light-house  pier. 

On  the  breakwater  the  repairs  have  consisted  in  fitting  a  triangular 
crib  into  the  angle  between  the  side  of  the  breakwater  and  the  end  of  tlie 
crib  partially  displaced  in  1873,  in  refilling  pockets  with  stone,  in  replac- 


i 


Digiti 


zed  by  Google 


APPENDIX   MM.  1933 

in^  broken  and  decayed  deck  joiBts  and  planks,  and  temporarily  strength- 
ening 100  linear  feet  of  the  breakwater  injured  by  the  fall  storms. 

The  repairs  to  the  south  pier  were  commenced  in  April,  1883,  and 
were  in  progress  at  the  end  of  the  fiscal  year,  consisting  in  the  entire 
renewal  of  the  superstructure  for  a  distance  of  335  linear  feet  and 
replacing  the  decayed  snubbing  posts. 

The  fender- piles  originally  placed  along  the  channel  side  of  the  stone 
work  of  the  south  pier  are  decayed  and  require  renewal.  In  the  pile 
or  catch-sand  pier  the  stone  filling  ha«  settled  considerably,  and  a  num- 
ber of  deck  plank  require  renewal.  The  superstructure  over  the  north- 
em  1,000  feet  of  the  breakwater  was  built  between  1870  and  1872,  and 
consequently  is  from  eleven  to  thirteen  years  old,  and  shows  indications 
of  considerable  decay.  In  the  Annual  Eeport  for  1882  is  the  following 
statement: 

For  the  first  2,924  feet  tbe  breakwater  has  a  width  of  34  feet;  from  that  point  to 
the  end  of  the  part  now  under  contract  it  is  38  feet  wide,  and  for  the  next  1,000  feet 
it  is  proposed  to  give  it  a  width  ofliG  feet.  In  heavy  ^ales  from  the  westward,  when 
the  breakwater  is  most  required  as  a  protection  for  shipping,  the  Lake  rises  to  5  or  6 
feet  above  ordinary  low  water,  leaving  only  2  or  3  feet  of  the  breakwater,  as  at  pres- 
ent constructed,  above  water-level  over  which  the  waves  break.  Although  this 
height  of  water  does  not  last  long  at  a  time,  it  is  sufficient  to  create  a  heavy  sea 
on  the  inside  of  the  breakwater,  while  the  soft  mud  of  the  hot  torn  is  not  of  a  suffi- 
ciently consistent  quality  to  prevent  vessels  dragging  their  anchors. 

In  rebnilding  the  superstructure  of  the  breakwater,  now  that  there  is  no  settlement 
of  the  sabstructure,  it  would  be  well  to  modify  the  plan  by  building  the  superstructure 
for  two-thirds  of  its  width  on  the  land  side  to  a  height  of  only  5  or  6  feet  above  the 
water-level,  and  the  outer  third,  on  the  lake  side,  to  a  height  of  12  feet  above  that 
level,  as  has  been  done  with  good  effect  in  the  east  breakwater  at  Oswego,  N.  Y.  The 
lower  platform  would  then  be  high  enough  for  all  ordinary  weather,  while  the  upper 
one  wonld  shut  out  the  sea,  except  in  such  a  storm  as  that  of  lb44,  which,  as  stated 
by  the  Board  of  Engineers  convened  in  1845,  raised  the  level  of  thf»  lake  at  Buffalo  10 
feet.  This  method  would  not  increase  the  cost  of  construction,  and  the  stability,  where 
a  firm  foundation  exists,  as  in  this  case,  would  not  be  affected.^  To  rebuild  the  super- 
structure in  this  way  would  cost  about  $60  per  linear  foot. 

It  is  at  once  proposed  to  make  a  careful  examination  of  the  northerly 
1,000  feet  of  the  breakwater,  and  to  commence  such  repairs  as  seem 
immediately  necessary.  The  nnusually  high  stage  of  the  lake  daring 
the  present  season  wonld  add  greatly  to  the  cost  of  a  thorough  and 
systematic  plan  of  repair  in  accordance  with  the  plan  ultimately  pro- 
posed, if  carried  on  this  year,  and  therefore  it  should  be  deferred  until 
next  season  as  far  as  can  be  done  with  safety. 

The  appropriations  since  1874  have  averaged  about  $85,000  a  year. 

With  the  completion  of  the  last  contract  the  necessity  for  artificial 
foundation  no  longer  exists,  and  with  larger  appropriations  the  pier- 
extension  could  be  carried  on  if  necessary  at  more  than  one  point  and 
under  more  than  one  contract. 

The  following  statement  shows  the  length  of  the  work  as  projected 
by  the  Board  of  Engineers  of  1874,  and  the  amounts  completed  and 
yet  to  be  built: 

vr«*«  K*wk<^v  i  I    Soath  pile    I 

Buffalo  breakwater.  IILfJ?  Shore-ann.        or  catch-     '       Total. 

'       ^^^^'       •  I    sand  pier,    i 

FeH.  FeeL  FwL         ,         FmI, 

Proposed  by  Board  of  EDgineers,  1874  7, 600  3, 100  1, 000  11, 700 

Completed  June  30, 1883 4,891    870  5,761 

Tobebnilt 9,709'  3,100'  130  5,939 

A  continuation  of  the  breakwater  extension  and  repairs  is  the  work 
contemplated  during  the  fiscal  year  ending  June  30, 1885. 
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AmouDt  appropriated  by  act  passed  AngiMt  2,  ld82 —  l:S,iff#ilj 

Jaly  1, 1<^83,  amoant  expi^nded  during  fiscal  year,  exclusiTC  of  j 

outstanding  liabiliticH  July  1,  1882 $57,461  86 

July  1,  1883,  outstanding  liabilities 10,(J66  10  ' 

67,3«7jr| 

Jaly  1,  188:J.  amount  avaiUble 121.396  9^ 

Amount  (eHtimated)  required  for  completion  of  existing  project 1, 330,000  4i 

▲mount  that  can  h*i  profitably  expended  in  fiscal  year  ending  Jane  30,  18d&.  90u.  OuO  n 


Abstract  of  proponaU  for  ezteiuion  of  Buffalo  breahcater,  Sew  Tork^  reenved  amd  ^pad 
at  tkt  United  Statf  Engineer  office,  Oswego,  X.  F.,  at  II  o^elock  a.  m.,  Xorembtr  p,  lass. 
under  advertisement  of  October  ti,  1882. 

[ApproxlinAte  qii«nUtiM.1 

I  •    .      •    .-      i    r      '  o        t    ~o  A  i      H  '.    o       ' 


Wo. 


Names  and  addresses 
of  bidders. 


j.*i  ■  52      -S     -2^    ■     |o  ^ 


i :  n 


!^ 


,„    **.   «j> 


I 


'Pr.if.  iV.lf.  iV.if.  Fr.yd.     P»  (ft. 
Frank  Wilson.  Cleve-  !  '  ,  < 

liind,  Ohio    

Andn^w  J.  Packard, 

Buttalo.  N.Y..    . 
pBMcal  P.  Pratt    and 

E4iwsrd    P.    BeaU. 

Buffalo,  N.  Y 

Fowler  &  Sons,  Buf- 

fi»lo.  N.  Y 

Dsuiel  K.  Bailey,  Buf- 
falo. N.  Y 

Davi«l  W.  McConnell, 

Buffalo.  N.  Y     .... 
Edward  J.  Hinfcston, 

Buffalo,  K.Y 22 


V- 


I      ^ 


I      "^ 


Hi 


TslaL 


Per  W,        Per  W. 
$0  03.79    :$0  02.00    '|0  03. 19 
474  I      02.07);      03w4 


$20 
21  , 


$30 
32 


$40 
40 


I 


03.50 
03.7 


I 


02.9 
02.8 


03.50 
03.50 


$150 ; 

160  I 
100  { 


1 


[ 

P^wd. 

•  $«,774TI 

i    9.WB 

i 
!  laiasa 

10.1S« 

$3   121,5«« 

I         3   128.C»M 

5   135,451 « 


*  Accepted. 


t  Ejected. 


Abstract  of  proposals  ft>r  extension  of  Buffalo  breakwater.  New  York,  receitred  and  opesd    i 
at  the  Vnited  States  Eugineer  office,  Oswego,  X,  F.,  at  11  o'clock  a.  m,,  December  lb,  lasfi. 
under  advertisement  of  November  22,  18c<2. 

[Approximate  quantities.] 


So. 


Names  and  addresses  of  bidders. 


Pi* 
-I 

s 


0o 


I     H  t     fe 


1  '  BUI  ward  J.  Hingston,  Buffalo.  N.  Y 

2  I  (;eorK<*  KelloKK.  Fulton.  N.  Y 

8  I  WillU  S.  NelKon.  Fulton.  N.  Y 

4  David  W,  Mc(^onn«*ll.  Buffalo.  N.  Y  .... 

5  !  Daniel  B.  Bailey,  Buff<Alo.  N.  Y 


I  P*r  If  . !  Per  M. 
$22  00  I  $85  00 

25  00  I  35  00 
•  22  00   32  00 

20  00  29  60 
S  20  00  '  2900 


' 

It 

g   0 

o 

g 

II 

e 

Tool 

\( 
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The  folio win^r  statement  of  the  commerce  of  the  port  of  Buffalo.  N.  Y.,  for  the  fis- 
c^skl  year  ending  June  30,  1883,  is,  through  the  courtesy  of  the  collector  of  customs, 
furnished  from  the  records  of  the  custom-house: 

K.eveTiuefrom  customs |968,468  47 

'Value  of  imports $5,106,302  00 

"Value  of  exports $470,969  00 

"Number  of  vessels  cleared 3, 043 

Their  tonnajje 2,016,600 

^Number  of  vessels  entered 3,0^ 

rrheir  tonnage 2,005,930 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not 

enter  or  clear 200 

Chief  articles  of  commerce:  Lumber,  grain,  coal,  and  general  merchandise. 


MM  2. 

IMPROVEMENT  OF  NIAGARA  RIVER  AT  TONAWANDA,  NEW  YORK. 

No  work  has  been  done  during  the  past  fiscal  year,  and  available 
funds  wUl  be  held  for  such  application  as  may  be  necessary  to  the  fur- 
ther improvement  of  the  channel  by  removing  obstructions  which  may 
form  in  them  from  time  to  time. 

The  Senate  bills  2373,  2374,  and  2375,  Forty-seventh  Congress,  author- 
ized the  construction  of  bridges  across  the  Niagara  River  as  follows : 

One  at  a  point  between  Niagara  Falls  and  Mountain  Eidge,  above 
Xiewiston,  N.  Y.,  to  the  Niagara  Bridge  Company ;  one  at  Lewiston,  N. 
Y.,  to  the  Lewiston  and  Ontario  Bridge  Company ;  and  one  at  Tona- 
wanda,  N.  Y.,  to  the  Niagara  Grand  Island  Bridge  Company. 

These  bills  were  referred  to  Maj.  Walter  McFarland,  Corps  of  Engi- 
neers, for  consideration  and  remark  by  the  Chief  of  Engineers,  and  re- 
turned with  the  indorsement  that — 

The  two  lower  bridges  wiU  not  afifect  the  shipping  interests  of  the  river,  and  the 
upper  one,  though  interfering  somewhat  with  the  passage  of  lumber  rafts  to  Tona- 
wanda,  will  not,  or  should  not,  be  more  of  an  obstruction  than  the  International  Bridge 
at  Black  Rock. 

The  material  dredged  by  the  city  of  Buffalo  from  the  river  was  for- 
merly dumped  on  the  Horseshoe  Shoal  in  front  of  the  citv.  The  pres- 
ent season  the  city  required  the  dredged  material  to  be  dumped  in  the 
NiagaraRiverbelowthecity  water-works  crib.  The Tonawanda Lumber- 
men's Association  protested  against  this  action  to  the  Secretary  of  War, 
claiming  that  the  dredged  material  was  being  deposited  where  it  was 
shoaling  the  up-stream  channel.  The  city  of  Buffalo,  upon  the  request 
of  the  United  States  district  attorney,  changed  back  to  their  old  dump- 
ing-ground. 

The  correspondence  upon  the  subject,  including  a  report  by  Assistant 
Engineer  Maurice  Kingsley,  is  appeuded  hereto,  as  it  may  be  of  service 
in  the  future  in  case  the  objectionable  practice  is  ever  resumed. 

No  appropriation  is  asked  for  further  improvement,  the  work  con- 
templated having  been  completed. 

Money  statement. 

AmoaDt  appropriated  by  act  passed  Aagust  2,  1882 |1,500  00 

July  1, 1883,  amount  available 1,500  00 
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PROTEST  OF  TONA. WANDA  LUMBEBMSM'S  ASSOCIATION. 

TONAWANDA,  N.  Y.,  Jnne  14,  1^83. 

Dear  Sir  :  At  a  meeting  of  the  Tonawanda  Lumbermen  a  Aaaociation,  held  tliis 
day,  it  was  resolved  that  a  protest  be  sent  the  Secretary  of  War  protesting  agiiut 
the  action  of  the  city  of  Buffalo  in  dumping  the  dredging  from  Buffalo  Hartx»r  into 
Niagara  River  directly  into  the  channel  to  this  port. 

The  alleged  reason  for  the  city's  dumping  below  the  water- works  crib  i*,  tkal 
dumping  iu>ove  on  the  shoais  renders  the  water  impnre  for  city  use.  It  is  the  almoei 
universal  testimony  of  practical  men  that  all  the  debris  from  the  old  dumpiDg-croirnds 
and  Bnffalo  Creek  hugs  the  Bird  Island  Pier  and  does  not  extend  out  int-o  the  nver 
to  within  300  feet  of  the  crib.  Material  dumped  below  the  water-works  crib  ia  more 
likely  to  be  detrimental  to  the  channel  belo^  than  if  dumped  on  the  old  donipiiig- 
gronnd  on  the  Horseshoe  Reef  Shoals. 

The  dredging  t«  ntm  being  dumped  in  an  eddy  that  all  vessels  going  op  the  rivs 
take  advantage  of,  and  dumping  in  it  will  in  all  probabllitv  shoal  it  materially. 

We  represent  an  important  interest  now  endangered  by  this  official  order  trim  the 
city  of  Buffalo,  to  dump  60,000  cubic  yards  of  solid  material  directly  in  the  channel 
of  Niagara  River,  through  which  move  vessels  annually  transporting  500,000,000  feet 
of  lumber. 

Alarmed  at  this  ill-advised  action  by  the  city  of  Buffalo,  we  do  earnestly  protest,  and 
ask  from  you  such  prompt  attention  and  orders,  even  by  telegraph  to  the  United  States 
engineer  in  charge,  as  its  importance  demands. 
With  great  respect,  yours, 

James  R.  Smith, 
President  Tonawanda  Lvmbermtn^s  Amiodaiwn, 

Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 

[First  indorsament.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  19,  1883. 
Respectfully  referred  to  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers,  for  re- 
port.   To  be  returned. 

John  G.  Parke, 
Acting  Chief  of  ISngineers. 
[Second  indorsement] 

United  States  Engineer  Office, 

OsioegOf  N.  F.,  June  28,  1883. 
Respectfully  returned  to  the  Chief  of  Engineers. 

The  result  of  my  investigation  of  this  subject  is  to  confirm  the  statements  made 
in  this  pi*otest  of  the  Tonawanda  Lumbermen's  Association.  I  understand  that  the 
material  dredged,  both  by  the  State  and  by  private  parties,  is  still  being  dumped  on 
the  old  dumpmg-gronnd  at  the  shoals,  where  the  ciuxent  carries  it  away;  and  it 
seems  to  me  that  the  new  practice  of  dumping  in  an  eddy  where  the  material  will  be 
apt  to  remain  and  obstruct  the  up-stream  channel,  is  a  positive  injury  to  navigation, 
and  should  be  prohibited. 

As  the  writer  of  the  protest  desires  immediate  action,  I  return  this  paper,  with  my 
opinion  as  above,  intending  hereafter  to  forward  to  the  Chief  of  Engineers  a  fuller 
report  upon  the  subject. 

Henrt  M.  Robert, 

Lieut.  CoU  of  JSngimeers, 


LETTER  OF  HON.  MARTIN  I.  T0WN8END,  UNITED  STATES  DISTRICT  ATTORNEY,  TO  THE 
MAYOR  OF  THE   CITY  OF   BUFFALO. 

Buffalo,  N.  Y.,  July  18,  188S. 

Sir  :  I  have  been  directed  by  the  honorables  the  Secretary  of  War  and  the  Attorney- 
General  of  the  United  States  to  take  such  steps  as  may  be  found  necessary  to  prevent 
the  injury  now  being  done  to  the  navigation  of  the  American  channel  of  the  Niagara 
River  below  the  city  of  Buffalo  and  between  the  city  of  Buffalo  and  Tonawanda.  lliis 
injury  is  being  done  by  the  depositing  of  the  material  dredged  by  certain  parties  un- 
der contract  with  the  city  of  Bnffalo  up  at  a  point  opposite  some  portion  of  the  city 
near  what  is  known  as  the  water- works  crib  and  at  points  where  the  water  is  nearly 
still  or  the  current  tending  towards  the  easterly  shore  of  the  river.  In  both  case«  the 
niateriai  dumped  is  placeu  in  a  condition  to  render  the  water  more  shallow  in  theveiy 
channel  where  the  navigation  on  the  American  side  is  all  compelled  to  pass. 

You  know  that  the  Government  has  expended  and  is  still  expending  to  improTe 
navigation  large  amounts  of  money  both  at  Buff'alo  and  Tonawanda,  and  is  extremely 
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tliorities  of  Buffalo  withont  any  reeort  by  me  to  civil  or  criminal  prosecutions  a^^ainst 
the  men  engaged  in  the  work,  and  for  that  reason  I  respectfully  request  the  attention 
of  yourself  and  the  authorities  of  your  city  to  the  matter  referred  to. 

I  came  from  my  own  home  at  Troy  for  the  purpose  of  seeing  you  personally  in  regard 
lio  this  matter,  and  after  having  been  accorded  a  pleasant  interview  with  you,  I  have 
now  concluded  to  place  my  request  in  writing,  as  it  will  be  impracticable  for  me  to 
address  the  other  authorities  of  the  city  personally. 
I  am,  very  respectfully,  yours, 

Martin  I.  Townsend, 

United  States  Attorney. 
Hon.  John  B.  Manning, 

Mayor  of  Buffalo, 


ACTION  BY  THE    CITY  AUTHORITIES    OF    BUFFALO,   NEW  YORK,   ON    THE    LETTER  MP 
HON.   MARTIN  I.  TOWNSEND,  UNITED  STATES  ATTORNEY. 

Alderman  Rupp,  from  the  committee  on  wharves,  harbors,  and  ferries,  reported  in 
favor  of  the  adoption  of  the  following  resolution: 

*'  That  Kingston  &,  Woods  be,  and  they  are  hereby,  authorized  to  hereafter  dump  all 
dredged  matter  on  the  old  dumping-ground,  ot  Horseshoe  Reef,  in  accordance  with 
their  proposition  of  March  22, 1883,  viz,  at  a  reduction  of  10  cents  per  cubic  yard  for 
each  and  every  cubic  yard  deposited  on  said  Horseshoe  Reef;  and  the  engineer  is 
hereby  authorized  to  make  such  modifications  in  the  present  contract." 

Adopted. 

RXPORT  OF  MR.  MAURICE  KINOSLEY,  ASSISTANT  ENGINEER,  ON  THE  PROTEST  OF  THE 
TONA WANDA  LUMBERMEN'S  ASSOCIATION  AGAINST  THE  DUMPING  OF  MATERIAL  DC 
THE  NIAGARA  RIVER. 

Buffalo,  N.  Y.,  July  24,  1883. 

Colonel:  I  respectfully  submit  herewith  a  detailed  report  upon  the  protest,  dated 
June  14,  1883,  from  the  Tonawanda  Lumbermen's  Association  against  the  city  of  Buf- 
falo dumping  dredged  material  in  the  Niagara  River.  I  have  delayed  forwarding  it 
in  hopes  of  oeing  able  to  get  further  data ;  bnt  as  the  district  attorney  has  already 
taken  steps  in  the  matter,  I  did  not  deem  it  advisable  to  delay  longer. 

The  dumping-ground  used  hitherto  at  Buffalo  has  been  at  a  point  on  the  Horseshoe 
Reef  Shoals  about  one-half  a  mile  north  of  the  north  end  of  the  Buffalo  breakwater 
(see  sketch).  These  shoals  have  an  area  of  about  3  square  miles,  a  depth  of  water 
over  them  of  from  18  to  3  feet,  and  a  current  at  the  south  or  harbor  side  of  about  2 
miles  per  hour,  increasing  at  the  north  or  river  side  to  about  5  miles  per  hour.  In  winter 
and  spring  they  are  swept  by  ice. 

The  city  of  Buffalo  obtains  its  water-supply  from  the  Niagara  River,  about  half-way 
between  these  shoals  and  the  International  Railroad  Bridge  at  Black  Rock.  A  supply- 
pipe  is  laid  under  the  Erie  Canal  to  an  inlet  crib  550  j^et  out  in  the  river ;  besides 
this  there  is  a  valve-inlet  in  the  pipe  where  it  crosses  the  pier  which  protects  the  Erie 
Canal,  and  which  can  be  nsed  in  case  of  damage  to  the  other. 

The  crib  was  ori^nally  located  with  the  double  view  of  giving  a  good  channel  be- 
tween it  and  the  pier  for  vessels,  and  assuring  a  pure  water-supply  by  being  outside 
the  run  of  dirt  and  refuse  coming  down  the  river  irom  freshets  In  Buffalo  Creek. 

During  last  winter,  for  some  days  in  succession,  the  city  water  was  very  dirty,  and 
one  of  the  aldermen  found  that  the  inlet-valve  on  the  pier  had  been  open.  The  mat- 
ter was  brought  np  in  the  common  council,  but  the  water  commissioners  denied  that 
the  valve  had  been  tampered  with.  There  ensued  a  long  argument,  in  which  the 
testimony  of  experts  was  brought  forward  to  prove  that  the  dirty  water  supplied  by 
the  city  must  have  come  through  the  valve,  as  that  it  was  their  opinion  the  dirty 
water  from  the  creek  never  approached  nearer  to  the  crib  than  300  feet.  The  matter 
ran  on  for  several  weeks,  and  was  finally  tabled. 

This  spring,  however,  the  city,  in  making  its  annual  dredging  contracts,  put  in  the 

Sroviso  that  the  scows  should  be  dumped  below  the  Water  Works  Crib  in  the  Niagara 
liver,  and  not  on  the  old  dumping-ground,  alleging  that  the  refuse  dumped  there 
would  sully  the  water  of  the  river  at  the  inlet  cnb.  But  there  was  another  clause  in 
the  contract  that,  if  it  was  found  advisable  to  change  back  to  the  old  dumping-ground 
at  any  time,  the  contractor  was  to  do  it,  a  deduction  of  10  cents  per  cubic  yard  being 
made  from  the  existing  price  on  acconnt  of  the  shorter  distance  which  the  scows 
would  have  to  be  towed. 

The  estimated  amount  of  city  dredging  this  year  is  60,000  onbio  yards  of  material^ 
the  majority  of  which  is  very  soft  mud,  sawdust,  and  dirt  of  all  kinds  which  settles 


Digiti 


zed  by  Google 


1938      REPORT   OF   THE   CHIEF    OF   ENGINEERS,    U.    S.    ARMY. 

in  and  around  the  slipB  and  in  the  stiller  portions  of  the  creek.  There  is  also  a  litUa 
gravel  being  dredged,  but  I  am  informed  that  this  is  dumped  on  the  old  dmnpinz- 
ground  only.  Unless  a  man  was  set  to  watch  each  scow-load  it  would  be  imposaibld 
to  verify  this. 

At  the  same  time  the  State  is  doing  some  dredging,  estimated  at  about  20,000  cubte 
yards,  and  dredging  is  being  done  by  private  parties  to  the  amount  of  20,000  cubic 
yards  (estimated). 

Curiously  enough,  the  city  allows  the  State  and  private  dredging  to  be  all  dumped 
on  the  old  dumping-ground  still ;  while  probably  all  their  own  dredging  they  require 
to  be  dumped  below  the  Water  Works  Crib. 

The  material  is  of  a  similar  quality  in  all  three  cases,  and  it  is  hard  to  believe  that 
material  dredged  by  the  State  and  private  parties  would  be  less  detrimental  to  the 
water-supply  of  the  city  than  that  dredged  by  the  city  itself. 

Since  this  matter  came  up  last  winter  I  have  watched  closely  the  run  of  water  £roiii 
Buffalo  Creek  (clearly  distinguishable  from  the  Niagara  River  water  in  time  of  fresh- 
ets) and  the  run  of  ice  from  off  the  shoals  around  the  old  dumping-ground,  and  I  am 
of  the  opinion  that  the  dirty  water  from  Buffalo  Creek  never  gets  to  within  dDO  feet 
of  the  Water  Works  Crib,  and  that  from  the  run  of  the  ice  most  of  the  dehris  caixied 
down  by  ice  from  the  old  dumping-ground  comes  inside  the  crib,  the  balance  being  so 
small  a  quantity  that  it  would  be  absolutely  unappreciable  in  the  enormoas  amoont 
of  water  which  passes  the  crib  daily.  The  estimated  current  at  the  crib  itself  ia  7 
miles  per  hour,  the  cross-section  of  the  river  being  about  1,400  by  1.5  feet. 

The  eastern  end  of  Lake  Erie  is  very  shallow,  and  every  southwesterly  storm  (which 
is  the  prevailing  and  heaviest)  brings  a  large  amount  of  sand  and  silt  with  it.  I  de- 
layed this  report  in  order  to  get  a  few  samples  of  this  water  and  calculate  the  solid 
material  in  a  cubic  foot  of  water,  but  there  has  been  no  heavy  storm  Lately. 

The  amount  of  sediment  in  the  Mississippi  at  New  Orleans  is  estimated  at  one  part 
of  solid  material  to  one  thousand  three  hundred  and  sixty  of  water.  Asaumin|F  the 
amount  in  a  heavy  storm  of  Lake  Erie  to  be  one-fifth  of  this  for  the  Niagara  River, 
which  I  consider  a  fair  estimate,  we  have  one  part  solid  material  in  six  thousaDd 
eight  hundred  of  water. 

The  current  of  the  river  across  past  the  Water  Works  Crib  may  be  estimated  at  5 
miles  per  hour,  though  at  the  crib  itself  and  in  towards  the  east  bank  it  is  estimated 
at  7  miles ;  the  cross-section  of  the  river  may  be  taken  at  1,400  by  15  feet^  which  would 
give  about  70,000  cubic  yards  of  solid  material  passing  down  the  river  in  twenty-four 
nonrs  during  a  storm,  or  seven-tenths  of  the  whole  amount  of  material  dredged  this 
year  at  Buffalo. 

As  with  the  dredged  material,  a  large  portion  of  this  must  be  disintegrated  in  its 
passage  down  the  river;  another  portion  goes  over  the  falls,  and, judging  fiom  the 
trend  of  the  currents,  I  should  judge  that  from  one-third  to  one-half  of  that  which 
passes  the  crib  goes  down  the  western  or  Canadian  channel  of  the  river,  and  never 
touches  Tonawanda  or  the  channel  above  it,  as  far  as  the  head  of  Strawberry  Island, 
1  mile  below  the  International  Railroad  Bridge  at  Black  Rock. 

It  would,  therefore,  seem  to  matter  little  whether  the  material  was  dumped  on  the 
old  ground  or  in  mid-channel  of  the  Niagara  River  below  the  Water  Works  Crib;  but 
in  order  to  take  advantage  of  the  slack-water  close  along  the  pier,  in  towing  up  the 
river  again,  after  the  scows  have  been  dumped^  the  tug  men  dump  well  over  on  the 
American  side  close  to  the  pier,  and  sometimes  m  the  slack-water  itself.  The  current 
in  this  slack-water  varies  nom  nothing  to  2  miles  per  hour,  and  runs  from  SO  to  50 
feet  out  into  the  stream,  while  outside  of  it  the  current  runs  from  5  to  7  miles  per  hour. 

All  the  vessels  coming  up  from  below  take  advantage  of  this  eddy ;  indeed  it  is  a 
•question  if  a  tow  could  get  up  without  it. 

And  while  it  would  be  at  present  impossible  to  tell  if  this  part  of  the  channel  is 
shoaling,  there  can  be  little  doubt  but  what  there  will  be  a  marked  shoaling  in  a  &w 
years,  especially  if  they  are  allowed  to  dump  any  gravel  there. 

In  order  to  Insure  dumping  in  mid-channel  it  would  be  necessary  to  have  an  in- 
«pector  always  on  hand  there,  which,  even  if  effective,  would  be  expensive  to  the  Gov- 
ernment. 

Seeing,  then,  no  reason  why  the  city  should  not  dump  on  the  old  ground,  and  that 
the  chances  are  that  the  eddy  along  the  pier  will  be  filled  up  if  the  oitv  are  idlowed 
to  dump  there,  I  respectfully  indorse  the  protest  of  the  Lumbermen's  Association  of 
Tonawanda,  and  should  advise  that  steps  be  taken  to  force  the  city  back  upon  the 
old  dumping-grounds  on  Horseshoe  Reef.  This  can  be  done  without  either  detriment 
to  the  city  or  contractor,  on  account  of  the  special  clause  in  the  oontract. 

The  name  of  the  firm  doing  the  dredging  for  the  city  is  Hingston  &  Woods,  of  Buf- 
falo. 

Very  respectfully,  your  obedient  servant, 

Maubioe  Kikgsubt. 

A»9i9kmt  Jftiyiiisy. 

Lieut.  CoL  Hbnrt  M.  Robert, 

Corp9  of  Engineen,  U.  8,  A, 
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Colonel:  Ad  examination,  made  yesterday  by  a  diver  in  the  employ  of  the  city  of 
Buffalo  of  the  inlet  of  the  Water  Works  Crib  in  the  Niagara  River,  throngh  which 
"the  city  obtains  its  water-supply,  showed  that  there  was  a  considerable  deposit  of 
gravel  and  stones  in  the  mouth  of  the  tunnel.  On  the  sketch  accompanying  my  re- 
port of  July  24  it  will  be  seen  that  in  1875  the  18-foot  curve  extended  far  out  from 
the  sliore  to  the  crib,  with  deeper  water  above  and  below  it. 

There  must  be  more  or  less  of  an  eddy  above  and  below  this  bar,  and  a  tendency  to 
shoal  on  it  and  round  it.  I  think  this  fact  strengthens  the  argument  against  dump- 
ing at  or  near  this  point,  and  would  respectfully  suggest  it  be  noticed  in  your  report 
to  the  Chief  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

Maurice  Kingsley, 

A8si8tani  Engineer. 
Lieut.  Col.  Henry  M.  Robert, 

Corps  of  Engineer B,  U,  S,  A, 


commercial  statistics. 

The  following  statement  of  the  commerce  of  the  port  of  Tonawauda,  N.  Y.,  for  the 
fiscal  year  ending  June  30,  1883,  is,  through  the  courtesy  of  the  collector  of  customs, 
famii^ed  from  the  records  of  the  custom-house : 

Revenue  from  customs $40,327  00 

Value  of  imports $527,599  00 

Value  of  e]|ports $32,000  00 

Number  of  vessels  cleared 939 

Their  tonnage 337,894 

Number  of  vessels  entered 940 

Their  tonnage 337,940 

Chief  article  of  commerce,  lumber. 


M  M3. 
IMPROVEMENT  OF  WILSON  HARBOR,  NEW  YORK. 

During  the  past  fiscal  year,  under  a  contract  with  Andrew  J.  Packard, 
dated  December  13, 1882,  the  iron  required  for  240  linear  feet  of  pier 
extension  was  delivered.  Under  a  contract  with  William  J.  Harris, 
dated  December  20, 1882,  three  cribs,  or  90  linear  feet  of  pier  work, 
were  placed  in  the  extension  of  the  west  pier. 

An  examination  made  early  in  the  present  season  developed  the  fact 
that  two  bars  had  formed  across  the  channel^  apo;i  which  there  was 
only  7^  feet  of  water  at  low  water.  An  arrangement  was  made  with 
Messrs.  Lee  and  Dunbar,  by  the  hire  of  dredge,  to  reopen  a  channel  70 
feet  wide  along  the  west  pier.  This  work  was  completed  by  the  re- 
moval of  3,473  cubic  yards. 

The  operations  during  the  present  season  will  be  the  completion  of 
the  present  contract  for  pier-extension,  under  which  five  cribs  remain 
to  be  placed,  and  the  superstructure  over  240  linear  feet  of  crib  sub- 
structure is  still  to  be  built.  Such  minor  repairs  by  hired  labor  will 
be  made  as  are  demanded  for  the  preservation  of  the  work. 

Continuation  of  pier-extension,  dredging,  and  repair  is  the  work  con- 
templated during  the  fiscal  year  ending  June  30, 1885. 
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Jnly  1,  1883,  amount  available 7,945  01 

Amoant  resti mated)  reauired  for  completion  of  existing  project 50, 000  fit 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     30, 000  00 


Abstract  of  proposals  for  extension  of  piers  at  Wilson  Harbor,  New  York,  receivod  ami 
opened  tU  the  United  States  Engineer  office,  Ostcego,  N,  Y.,  at  11  c^cloek,  Navtmbm"  6, 
1882,  under  advertisement  of  October  3,  1882. 

(Approximate  quantities.] 


*  Aeoepted.  t  Inoladed  in  bid  for  iron,  whioh  ahoold  be  eeparsto. 


OOMMKRCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  Wilson,  N.  Y.,  for  the  ftaea 
year  ending  Jane  30,  1883.  is,  through  the  courtesy  of  the  collector  of  cnstoma,  fw- 
nished  from  the  records  or  the  custom-house : 

Revenue  from  customs $1, 569  U 

Value  of  imports |13, 177  m 

Number  of  vessels  cleared 26 

Their  tonnage 2,409 

Number  of  vessels  entered n 

Their  tonnage 2, 71S 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 

or  clear 10 

Chief  articles  of  eommeroe :  Lumber  and  shingles. 


M  M4. 

IMPROVEMENT  OF  OLCOTT  HARBOR,  NEW  TORE. 

No  expenditures  were  made  in  the  fiscal  year  ending  June  30,  ISSl^ 
as  no  funds  were  available. 

The  piers  have  been  carried  to  about  the  9-foot  curve  in  the  lake,  and 
the  present  depth  of  water  in  the  channel  is  aboat  7^  feet.    The  sap6»> 
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ana  sysieinaiic  repair. 

To  carry  into  effect  the  original  project  will  probably  require  all  of 
the  unappropriated  balance  of  the  original  estimate,  leaving  the  cost  of 
necessary  repairs  to  be  provided  for  by  an  additional  estimate. 

A  continuation  of  pier  extension  and  maintenance  and  dredging  is  the 
work  contemplated  during  the  fiscal  year  ending  June  30, 1885. 

Money  statement 

Axnount  (estimated)  required  for  completion  of  existing  projeot $30, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .    30, 000  00 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  Olcott,  N.  Y.,  for  the  fiscal 
year  ending  June  30,  ItiS^i,  is,  through  the  courtesy  of  the  collector  of  customs,  for- 
niahed  from  the  records  of  the  custom-house : 

Revenue  from  customs ' $163  60 

Value  of  imports $51  00 

y alne  of  exports $2, 530  00 

Number  of  vessels  cleared 35 

Their  tonnage  5, 949 

Kumber  of  vessels  entered ^ 

Their  tonnage 5, 945 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 

or  clear 35 

Chief  articles  of  commerce :  Fruit  and  grain. 


M  M  5. 

IMPROVEMENT  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

The  work  designed  to  be  done  ander  the  last  appropriation  is  limited 
to  repairs. 

During  the  past  fiscal  year  no  work  has  been  done  on  account  of  the 
continued  high  water  rendering  repairs  nearly  impossible.  The  super- 
structure of  the  west  pier,  though  old,  is  in  fair  condition,  that  of  the 
east  pier  is  decayed  and  has  settled  in  places,  and  much  of  the  stone 
has  been  washed  out.  These  repairs  will  not  be  undertaken  until  next 
season,  and  will  probably  quite  absorb  available  funds. 

Pier  extension  and  dredging  is  the  work  proposed  during  the  fiscal 
year  ending  June  30,  1885. 

A  railroad  has  been  lately  projected  between  Batavia  and  Oak  Orch- 
ard, with  direct  communication  with  the  Pennsylvania  coal  fields,  and 
opening  a  coal  trade  with  Canadian  ports,  the  return  vessels  carrying 
lumber  and  barley.  This  would  make  Oak  Orchard  a  harbor  of  con- 
siderable importance.  The  general  commerce  of  the  lake  would  also  be 
benefited,  since  Oak  Orchard  is  the  only  harbor  between  the  mouth  of 
Niagara  Eiver  and  Charlotte,  a  distance  of  80  miles,  suitable  for  a  har- 
bor of  refuge. 

The  original  project  for  the  improvement  of  this  harbor  recognized 
its  position  as  of  value  in  this  latter  connection. 

A  continuation  of  pier  extension  and  maintenance,  with  such  dredg- 
ing as  may  be  necessary,  is  the  work  contemplated  during  the  fiscal 
year  ending  June  30, 1885. 
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Amount  appropriated  by  act  passed  August  2,  18^2 $3,  OTO  OO 

July  1,  188:),  amount  available 3,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 97,  (KK)  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1885 .  40,  COO  00 


COMMKRCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  Oak  Orchard,  N.  Y,,  for  tb# 
fiaoal  year  ending  June  30,  1883,  is,  through  the  courtesy  of  the  collector  of  customs 
furnished  from  the  records  of  the  custom-nouse : 

Reyenuc  from  customs $2,  G07  00 

Value  of  imports ^1,520  00 

Number  of  vessels  cleared 21 

Their  tonnage 1,508 

Number  of  vessels  entered 21 

Their  tonnage 1,508 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 
or  clear 5& 

Chief  articles  of  commerce:  Lumber,  shingles,  lath,  posts,  coal,  and  grain. 


M  M6. 

IMPROVEMENT  OF  CHARLOTTE  HARBOR,  NEW  YORK. 

During  the  pant  fiscal  year,  under  a  contract  with  Andr«^w  J.  Pack- 
ard, dated  December  13, 1882,  all  the  iron  required  for  600  linear  feet 
of  pier  extension  was  delivered.  January  23, 1883,  a  contract  was  made 
with  J.  W.  Dennis  for  workmanship  and  all  material,  except  iron,  re- 
quired for  twenty  cribs,  or  600  linear  feet  of  extension.  At  the  close 
of  the  fiscal  year  four  crib  substructures  had  been  placed  in  the  extension 
of  the  west  pier  under  this  contract. 

The  operations  during  the  present  season  will  be  the  completion  of  the 
existing  contract  for  pier  extension,  under  whi«h  sixteen  cribs  will  be 
placed  and  superstructure  built  over  600  linear  feet  of  substructure- 
Continuation  of  pier  extension,  dredging,  and  repairs  is  the  work 
contemplated  during  the  fiscal  year  ending  June  30, 1885. 

About  1,300  linear  feet  of  the  superstructure  of  the  east  pier  is  in  a 
very  decayed  condition,  and  absolutely  requires  to  be  rebuilt  within 
two  years,  at  an  estimated  cost  of  $20,000. 

The  superstructure  over  the  west  pier,  although  in  better  condition 
than  the  east,  will  require  to  be  rebuilt  in  three  years,  at  an  estimated 
cost  of  $25,000.  These  extensive  repairs  are  in  addition  to  the  amount 
required  for  the  completion  of  the  existing  project. 

Charlotte  Harbor  is  the  port  of  entry  for  the  city  of  Bochest^er,  the 
fifth  city  in  population  in  the  State  of  New  York,  and  its  facilities 
should  be  increased  by  extending  the  piers  to  the  15-foot  curve  in  the 
lake,  and  by  deepening  the  channel  between  the  piers  to  15  feet,  so  as 
to  admit  vessels  drawing  14  feet,  the  largest  that  will  be  able  to  pass 
through  the  Welland  Canal  when  completed.  The  urgent  requirements 
of  repairs  and  the  commercial  importance  of  this  harbor  seem  to  war- 
rant sufficient  appropriatious  to  rapidly  push  this  work  to  completioa. 
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APPENDIX    MM.  1943 

Money  statement, 

July  1,  ld82,  amount  available $680  68 

Amount  api>ropriated  by  act  passed  August  2, 1882 35, 000  00 

35,680  68 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1882 3,628  86 

July  1,  1S83,  amount  available 32,05182 

Amount  (estimated)  required  for  completion  of  existing  project 119, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  80, 000  00 


Abstract  of  proposals  for  extension  of  pUrs  at  Charlotte  Harbor,  New  Yorky  received  and 
opened  at  the  United  States  Engineer  office,  Oswego,  N,  F.,  at  11  o*clock  a,  m.,  November 
8,  1882,  under  advertisement  of  October  4, 18c2. 

[Approximate  qnantltlM.] 


»o. 


l^'aniOBand  Mldreases  < 

of  bidders.  I 


s'^ 

'^- 

PQ^ 

1-2-1 

M% 

III 

ii 

'  ss 

\^ 

Pascal  P.Prattand  Ed 

ward  P.  Beale,  Baf- 

falo,  N.  Y 

Andrew  J.   Packard, 

Bnflklo.  N.Y 

Fowler  Sl  Sons,  Baifalo, 

N.  Y  

Frank  Wilson,  Cleve- 

land,  Ohio 

William  J.  Harris,  East 

Avon,  N.Y 

George  Kellogg,  Fnl- 

ton.N.  Y 

J.  W.  Dennis,  BoiGilo, 

N.  Y  

David  W.  McConnell, 

Buffalo,  N.Y 


\PerM.  PerM. 


5S 


PerM. 


$25  00  $30  00 

22  00  I  30  00 

I 
22  00     28  60 

22  20  '  31  00 

I 


$50  00 
60  00 
50  00 
00  00 


I 


Psryd.   Peryd. 


$1  50 
1  75 
1  70 
178 


$0  50 
50 
56 


fl 


Per  lb. 

$0.03.05 
03.025 
03.9 
08.00 


PerW. 


I 


Total. 


PerW,  j 

i 


$0.08      $0.03.60 


02.79 

03 

02.89 


08.625 
03.7 
8.30 


$1,786  20 

1,648  87 

1, 760  80 

1,706  48 

28.046  00 

32,206  00 

81.825  60 

32,896  80 


*  Accepted. 


1 1njected ;  no  bid  for  dredging. 


X  Timber,  daty  free. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  Charlotte,  N.  Y.,  for  the 
fiscal  year  ending  June  30,  1883,  is,  through  the  courtesy  of  the  collector  of  customs, 
furnished  from  the  records  of  the  custom-house : 

Hevenue  from  customs $115,888 

Value  of  imports $710,960 

Value  of  exports .T $304,486 

Knmber  of  ressels  cleared 578 

Their  tonnage 114,437 

Number  of  vessels  entered 549 

Their  tonnage 108,758 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter  or 
clear 125 

Chief  articles  of  commerce :  Barley,  pease,  lumber,  live  stock,  shingles,  lath,  iron 
ore,  and  coal. 
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IMPROVEMEMT  OF  FULTNEYVILLE  HARBOR,  NEW  YORK. 

Daring  the  past  fiscal  year,  ander  a  contract  with  Andrew  J.  Packaid, 
dated  December  13, 1882,  the  iron  required  for  60  linear  feet  of  pier  ex- 
tension was  deliverod. 

A  contract  with  William  J.  Harris  was  entered  into  on  December  20, 
1882,  for  workmanship  and  material,  except  iron,  required  for  the  oon- 
stmction  of  00  linear  feet  of  pier  extension. 

Operations  daring  the  present  season  will  consist  in  placing^  two  erib 
sabstractares  and  bailding  snperstractares  over  the  same  ander  the 
above-mentioned  contract 

The  appropriation  of  $4,000,  made  by  act  of  Angast  2, 1882,  completed 
the  amount  of  the  estimate  for  the  project  ander  which  work  has  been 
done. 

As  no  comprehensive  sarvey  has  been  made  since  1873,  it  is  proposed 
to  make  one  daring  the  present  season  and  sabmit  the  results  and  oon- 
olasions  in  a  later  report. 

Money  statement 

Amount  appropriated  by  act  passed  Aa^Bt  2,  1882 $4«000  €0 

Jalj  1,  1883,  amoant  expendcid  during  nscal  year 451  41 

July  1,  188:{,  amount  available 3,548  5^9 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.       2, 000  00 


Abstract  of  proposals  for  extenaion  of  west  pier  at  Pultneyville  Harbor ,  Xew  York^  \ 
and  opened  at  the  United  States  Engineer  office,  OswegOj  K.  F.,  at  11  o'clock  a.  m^  Wedmm- 
day,  Xovemher  8,  1882,  under  advertisement  of  October  5,  1882. 


[Approximate  quantities.] 


Kol 


Names 

and  addresses 

of  bidders. 


William  J.  Harris. 
East  Avon,  N.  T. 

David  W.  McCon- 
nelI.Baflralo,N.T. 

Andrew  J.  Pack- 
ard, Baffalo.N.T. 

Edward  P.  Seals 
&  Pascal  P.  Pratt, 
Boflfalo,  N.T 


5?S 

11 


P«r  if. 

$25  00 
24  00 


PerM. 

$30  00 

32  00 


S«  !  IS. 


\i 


Drift-bolts.     ' 


it 


PerM, 

$50  00 

50  00 


1^ 

OQ 


Perpd. 

$1.50 

1.80 


S3 

u 

S 


S  m 


8» 


Per  lb.  I  Per  lb. 


a 

o 

Pi 


II  I  i 

Is- ;  !• 


Psrib.i  Psrlb.1 


$0  03|   $0.02A  '$0  01»A 


04 


03|  I 


034 


$0  831 


04i 


ToteL 


2.  ISO  at 
2a  IS 

30S25 


•  Timber,  duty  free. 


t  Accepted. 
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The  following  statement  of  the  commerce  of  the  port  of  Pultneyville,  N.  Y.,  for  the 
flflcal  year  ending  June  30,  1883,  is,  through  the  courtesy  of  the  collector  of  customs, 
Airnished  from  the  records  of  the  custom-house : 

Sevenae  from  customs 1 $518  00 

Value  of  imports $4,523  00 

Vamber  of  vessels  cleared 14 

Their  tonnage 813 

Namber  of  vessels  entered 15 

Their  tonnage 830 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter  or 

clear 20 

Chief  articles  of  commerce:  Lumber,  salt,  shingles,  fruit,  and  grain. 


M  M8. 

IMPROVEMENT  OF  GREAT  SODUS  HARBOR,  NEW  YORK. 

During  the  past  fiscal  year,  under  a  contract  with  Andrew  J.  Pack- 
ard, dated  December  13,  1883,  all  the  iron  required  for  the  construction 
of  450  linear  feet  of  pier  extension  was  delivered.  Under  a  contract 
with  George  Kellogg  &  Co.,  dated  December  15,  1882,  for  the  building 
and  placing  of  eleven  cribs  and  superstructure  or  330  linear  feet  of  pier 
extension,  the  foundations  for  the  cribs  have  been  prepared  and  the 
construction  of  the  cribs  are  well  in  progress.  Under  an  agreement 
made  with  George  Kellogg  &  Co.,  for  the  excavation  of  one  cut  through 
the  channel  to  a  depth  of  14  feet  at  low  water,  1,245  cubic  yards  have 
been  removed,  at  a  cost  of  20  cents  per  cubic  yard. 

The  operations  during  the  present  season  will  be  the  completion  of 
the  contract  for  pier  extension,  under  which  eleven  cribs  are  to  be  placed 
and  superstructure  built  over  330  linear  feet  of  substructure  and  the 
removal  of  about  2,750  cubic  yards  of  sand  from  the  channel.  The 
dredging  which  has  been  done  in  the  past  has  been  confined  to  the  west 
half  of  the  space  between  the  piers,  and  since  the  depth  between  the 
piers  outside  of  this  dredged  channel  is  very  shallow  it  is  diflBcult  to 
maintain  the  requisite  depth  in  the  channel. 

This  harbor  is  of  more  than  local  importance,  and  possesses  great  nat- 
m*al  advantages,  with  a  bay  about  4  miles  long  and  3  miles  wide,  entirely 
protected  by  natural  and  artificial  barriers  from  the  storms  of  the  lake. 
The  harbor  was  used  during  the  war  of  1812  as  one  of  the  bases  of 
supplies  for  the  army  operating  on  the  INTiaerara  frontier,  and  was  con- 
sidered by  the  Board  of  Engineers  which  examined  the  lake  harbors  in 
1829  as  of  the  first  importance  from  a  military  and  commercial  standpoint. 
Continuation  of  pier  extension  and  repairs  and  dredging  are  the  oper- 
ations contemplated  during  the  fiscal  year  ending  June  30, 1885. 

Money  statement. 

Amonnt  appropriated  by  act  passed  Angnst  2,  1882 |25, 000  00 

Jnly  1,  18»3,  amount  expended  during  fiscal  year $2, 374  83 

July  1, 1883,  outstanding  liabilities 1,072  63 

3,447  46 

Jnly  1, 1883,  am©unt  available 2I,.'v52  54 

Amoant  (estimated)  required  for  completion  of  existing  project 75, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.     40, 000  00 
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November  8,  1882,  under  advertisement  of  October  6,  1882. 

[Approxixuftte  qaantitie*.] 


No. 


tl 
2 
3 

:4 

J« 

8 

9 
10 


Names  and  addieBSM 
of  bidders. 


George  Kellogg  Sc  Co.,  i 

Fnltoii,  N.  yT 

J.  W.  Deonis,  BiUSalo,  ; 

N.T 

David  W.  McConneU,  I 

Buffalo.N.Y « 

Thonias  Hnnter,  Ster- 

linK,  N.Y ' 

William  J.  Harris,  i 

East  Avon,  N.Y \ 

John  Kelly,  Brooklyn,  j 

N.Y..... ...1 

Andrew  J.  Packard,  ' 

Buffiilq,N.Y 

Pascal    P.   Pratt  and 

Edward   P.   BeaU, 

Buffalo.  N.  Y 


^^ 
5  ♦* 

* 

PerM. 

$22  00 

23  00 

25  00 

26  25 
28  00 
23  47 


Fowler  &  Sons,  Bufiklo,  I 
N.  Y  ' 


Frank  Wilson,  Cleve- 
land, Ohio 


51' 


^1 


Psr  Jf  .  Per  M. 

$30  00  ,  $60  00 
81  00  I  60  00 

31  00  i  50  00 

I 

86  00  ■  50  00 
28  00  50  00 
20  85  <    40  00 


P.  yd. 

$1  30 

1  40 

|l«S 
I  1  85 
I  130 
i  1  10 


P.  yd. 
$0  50 

!      50 
50 


If 
s 


Perl 


s. 


Total 


P<rrfl».  I  Perl 


fMi»« 

'  M,3n« 

' 1 21,W» 

I  I 
j ; 18^41151 

I ' 17.J4g« 

1 1 16^28S» 

$0  03{  $0  02A  t  ^  03i :  i,iai N 


03Aj      03A  I 

04    I      03       J 

I 


03A  !.»» 
C3i  1,213  39 
03i      1,2»« 


•  Timber,  dnty  free. 


t  Accepted. 


\  Bejected ;  no  bid  for  dredging. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  Sodas  Point  CGre&t  Sodos), 
New  York,  for  the  fiscal  year  eodinc  Jane  30, 1883,  is,  throngh  the  coart'esy  of  the  col- 
lector of  customs,  furnished  from  the  records  of  the  castom-hoase : 

Bevenne  from  castoma $20,97141 

Valae  of  imports $110,637  n 

Value  of  exports $76,015  00 

Number  of  vessels  cleared ^ 

Their  tonnage 11,1M 

Number  of  vessels  entered ^ 

Their  tonnage lit  446 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 

or  clear 40 

Chief  articles  of  commerce:  Iron  ore  and  malt. 


M  Mg. 

IMPROVEMENT  OF  LITTLE  SODUS  HARBOR,  NEW  YORK. 

During  the  last  fiscal  year,  under  a  contract  with  Andrew  J.  Pack- 
ard, dated  December  13, 1882,  all  the  iron  required  for  the  construction 
of  000  linear  feet  of  pier  extension  was  delivered. 

Under  a  contract  with  Messrs.  Kelly  &  Bannerman,  dated  Decem- 
ber 13,  1882,  for  the  placing  of  seventeen  cribs  and  superstructure,  or 
610  linear  feet  of  pier  extension,  five  cribs  were  placed  in  the  ext^nsioB 
of  the  west  pier. 
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COMHBBCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  Fair  Haven  (Little  8od«K 
V.  Y.,  for  the  fiscal  year  ending  June  30, 1883,  is,  through  the  courtesy  of  the  coUectoc, 
of  customs,  furnished  from  the  records  of  the  custom-house. 

Revenue  from  customs fSS,657  64 

Value  of  imports f25O,O00  M 

Value  of  exports  »«6.911(» 

Knmber  of  vessels  cleared 211 

Their  tonnage 34,575 

Number  of  vessels  entered 234 

Their  tonnage 38,666 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 

or  clear W 

Chief  articles  of  commerce :  Iron  ore,  malt,  and  coal. 


M  M  lo. 

IMPROVEMENT  OF  OSWEGO  HARBOR,  NEW  YORK. 

Daring  the  past  fiscal  year  operations  have  been  confined  to  the 
repairs  and  maintenance  of  the  breakwater,  Government  wharf,  and 
engineer  property.  The  saperstracture  over  500  linear  feet  of  the  west 
breakwater  was  repaired  by  refilling  the  work  with  stone  and  replacing 
broken  or  decayed  deck  joists,  ties,  and  plank.  The  stone  filling  ha  nog 
been  displaced  from  the  east  end  of  the  east  breakwater,  the  work  was 
repaired  by  sheathing  the  interior  with  vertical  plank,  fitting  a  brash 
mattress  inside  of  the  crib,  and  refilling  with  stone.  The  wharf  at  the 
old  pier  reservation  was  rebuilt  for  90  linear  feet,  and  refilled  with  atone. 
A  new  boat  shed  was  bailt  and  the  boats  thoroaghly  repaired. 

During  the  gale  of  December  6-8, 1882,  the  west  breakwater  ws» 
breached  for  a  distance  of  about  50  feet,  removing  the  decking,  stone, 
and  the  harbor  side  of  the  breakwater  to  a  depth  of  5  feet  below  lake 
surface.  This  breach  was  repaired  between  the  10th  and  21st  of  De- 
cember, 1882. 

Proposals  were  received  on  November  8, 1882,  for  material  and  work- 
manship required  for  the  extension  of  the  east  breakwater  280  feet, 
and  the  construction  of  one  or  more  spurs,  each  150  feet  in  length,  to 
the  west  breakwater. 

Frank  Wilson  wa«  the  lowest  bidder  on  the  iron,  and  the  oontraet 
therefor  was  entered  into  December  21, 1882,  and  the  iron  delivered  U> 
the  United  States.  George  Kellogg  and  Orville  J.  Jennings  were  the 
lowest  bidders  on  work  and  material  other  than  iron,  but  their  bid  be- 
ing considered  too  high  was  rejected  upon  the  recommendation  of  the 
officer  in  charge,  and  with  the  approval  of  the  Chief  of  Engineers. 

The  work  was  readvertised,  with  a  reduction  of  the  breakwater  ex- 
tension previously  proposed  to  175  linear  feet,  and  the  constmctton  ot 
one  spur  150  feet  in  length  to  the  west  breakwater.  Proposals  were 
again  received  on  Decent  ber  15, 1882^  and  George  Kellogg  was  the 
lowest  bidder.  The  prices  bid  being  higher  than  those  in  the  previons 
proposal,  which  had  been  rejected,  the  officer  in  charge  recommended 
the  rejection  of  George  Kellogg's  second  bid  and  the  postponement  of 
readvertising  the  work  to  the  summer  of  1883.  These  recommendatioiis 
were  approved  by  the  Chief  of  Engineers  and  concurred  in  by  the 
honorable  the  Secretary  of  War. 

During  May,  1883,  about  5,000  cubic  yards  of  sand  and  gravel  were 
dredged  from  the  inner  harbor,  in  the  formation  of  a  cat  along  the  old 
breakwater,  500  feet  long  45  feet  wide  and  from  12  to  14  feet  deep  at 
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low  water.  This  work  was  done  under  the  direction  of  this  offioe,  bat 
without  any  charge  to  the  United  States,  the  material  being  used  to 
fQl  a  new  wharf  built  by  private  parties. 

The  most  frequent  injury  to  the  breakwater  from  gales  has  occurred 
near  the  western  end  of  the  lake-arm  of  the  west  breakwater.  The 
superstructure  over  this  part  of  the  work  is  from  nine  to  ten  years  old, 
and  from  \t»  age,  combined  with  the  fact  that  this  part  of  the  break- 
water is  subjected  to  the  heaviest  seas,  it  will  require  in  the  ues^r  future 
a  thorough  and  systematic  repair.  A  careful  examination  of  this  part 
of  the  work  leads  to  the  belief  that  with  the  partial  repairs  which  will 
be  made  this  season  the  more  complete  repair  may  be  postponed. 

In  the  annual  report  upon  this  harbor  for  1882,  occuro  this  statement 
in  relation  to  rebuilding  the  superstructure: 

The  snperstrnctare  of  th«  old  part  of  the  west  breakwater,  which  has  become  so 
decayed  ae  to  be  in  danger  of  breaking  away  during  violent  gales,  needs  renewing. 
In  rebnilding  it,  I  think  it  would  be  well  to  adopt  the  method  of  construction  that  has 
been  applied  in  the  east  breakwater,  that  is,  to  raise  the  outer  third  of  it  to  a  height 
of  12  feet  above  the  water  level,  and  to  lower  the  inner  part  until  it  is  but  2  feet 
above  extreme  hi^h  water  in  the  lake.  No  more  material  would  be  required  in  oon- 
strncting  it  in  this  way  than  in  the  way  in  which  it  was  originally  built,  and  as  the 
sabstrnctare  has  ceased  to  settle,  having  apparently  reached  a  hard  substratum,  the 
stability  of  the  work  will  not  be  endangered  by  the  change. 

Injury  to  the  breakwater  from  storms,  begins  with  the  breaking  or 
removal  of  the  deck ;  this  is  followed  by  the  removal  of  the  stone  fill- 
ing, and  this  in  turn  by  the  forcing  off  of  the  timbers  of  the  harbor 
face  and  the  cross  ties,  leaving  the  lake  front  of  the  breakwater  still 
standing.  The  integrity  of  the  whole  structure  depends  upon  the  un- 
broken decking,  and  there  seems  no  better  method  of  preserving  the 
decking  from  injury  than  by  constructing  a  high  parai>et  on  the  break- 
water. 

The  heavy  cross-sea  which  exists  at  the  entrance  between  the  east 
and  west  breakwaters  is  a  source  of  difficulty  and  danger  to  vessels 
entering  the  harbor.  The  officer  lately  in  charge  proposes  to  partially 
remedy  this  by  the  construction  of  two  spurs  from  the  west  break- 
water, 150  feet  long  each,  the  first  one  being  1,000  feet  west  of  the  east- 
ern entrance  and  the  second  one  2,000  feet  still  further  west.  These 
spurs  are  to  have  sloping  sides,  and  to  be  built  to  a  height  of  12  feet 
above  the  mean  lake  level,  at  an  estimated  cost  of  $30,000  each.  Their 
construction  forms  a  part  of  the  work  to  be  readvertised  during  the 
present  season.  A  full  discussion  of  this  subject  is  given  iu  the  paper 
appended  to  this  report. 

During  the  year  the  Delaware,  Lackawanna  and  Western  Railroad 
Oompany,  or  other  parties,  have  constructed  in  the  new  harbor  formed 
by  the  west  breakwater  a  pier  carrying  a  coal  trestle.  The  pier  and 
trestle  is  about  1,000  feet  in  length,  extending  to  within  407  feet  of  the 
west  breakwater,  and  located  with  its  outer  end  in  about  17J  feet  of 
water  at  the  lowest  stage  of  the  lake.  The  right  to  so  occupy  the  harbor 
is  questioned  by  the  United  States,  and  the  subject  has  been  placed  in 
the  hands  of  the  United  States  district  attorney  and  is  understood  t« 
be  under  adjudication  by  the  courts. 

During  the  present  season  repairs  to  the  east  and  west  breakwaters 
will  be  continued  by  hired  labor,  and  new  proposals  received  for  the 
extension  of  the  east  pier  and  construction  of  spurs  to  the  west  pier. 

The  work  contemplated  during  the  fiscal  year  ending  June  30, 1885, 
IB  the  continuation  of  the  east  breakwater  extension,  the  construction 
of  spurs  along  the  outer  face  of  the  west  breakwater,  and  the  repairs  W 
the  Government  piers  and  to  the  breakwater. 
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Money  statement. 

Jnly  1,  1882,  amouDt  available $96  58 

Amount  appropriated  by  act  passed  Angnst  2,  I88S 80,  OIK)  80 

80,€86S 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1882 15,225  tl 

July  1,  1883,  amount  available 64,661  S7 

Amount  (estimated)  required  for  completion  of  existing  project 150, 682  06 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 18^.   150, 000  QO 


Abstract  of  propotaU  for  ejctemsion  of  the  Onoego  breahcaterj  Oswego  ffofboTj  New  Tort, 
received  and  opened  at  the  United  States  Engineer  Office^  OswegOy  N,  Y.,  at  11  &€Ud 
a,  m.,  Wednesday,  November  8,  1882,  under  advertisement  of  October  9,  1882. 

[Approximate  qaantitiea.] 


No. 


I  ^  . 

Names  ^«m 

and  addresses  of    ,  "^  S 

bidders.  '  ^S 

<  as 

'  w 


(George  Kellogg, 
Orville  J.  Jen- 
nings, Fulton, 
N.Y 

J.  W.  Dennis, 
BaffWo,  N.Y.... 

David  W.  Mc- 
Connell,  Bafiklo, 
N.Y 

Willis  &  Kelson, 
Porter  W.Hyde, 
Fulton^.  Y 

Frank  Wilson, 
Cleveland.  Ohio. 

Andrew  J.  Pack- 
ard, BuflUo,  N.Y. 

Fowler  Sc  Sons, 
BnflWo.  N.Y.... 

Pascal  P.  Pratt, 
BuflWo,  N.  Y.... 


'P«r  if. 


If 


Pr.Jf. 


$22  00  ;    $32 


22  00 


22  20 


30  00 


So     ^c 


PrM.P.yd. 
i 
$60  $1  25 
60     1  35 

60     1  50 

40  I  1  30 


o  c 


I  "2 


5l 


P.  yd. 

$0  75 
1  00  I 

78 

1  25 


P,ydJP«r. ».     Pr.lb. 


I 


$0  3.96 
3.75 
8.00 
8.80 


$0  2.84 

2.M 
8.20 


-1 


Pr.lb. 


T»taL 


3.35 
3L75 
8.75 
3.90 


.$«C9f6M 
.    70.0011 

.    71,8Mai 

.{  7%48SiB 
2,aS7M 

X9Hm 

3,984  16 


*  Timber,  duty  ttee. 


t  Rejected. 


t  Accepted. 


Abstract  of  proposals  for  extension  of  the  Oswego  breakwater^  Oswego  Harbor,  New  Terk^ 
received  and  opened  at  the  United  States  Engineer  office,  Oswego,  N  Y.,  ol.ll  e^clock  a.  a., 
Friday,  December  15, 1882,  under  advertisement  of  Novewtber  23, 1882. 


[Approximate  qna]itities.J 
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i 
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1 

1 

5"« 

it 

11 
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H 
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TiM. 

« 
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* 

ec 

Q 

tl     QeOTge  KeUoffc  Fulton.  N.  T 

$24 

9M 

«H 

$125 

M  ,  an  «at 

•^ 

*  Timber,  dutyfree. 


tB^)eoted. 
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COMMBBCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  Oswego,  N.  Y.,  for  the  fiscal 
year  ending  June  30,  1883,  is,  through  the  courtesy  of  the  collector  of  customs,  fur- 
nished from  the  records  of  the  custom-house. 

Kevenue  from  customs f  786. 423  31 

Value  of  imports $8,313,713  00 

Value  of  exports $1,10*2,244  00 

Number  of  vessels  cleared 2, 361 

Their  tonnage 447,226 

Kamber  of  vessels  entered 2, 371 

Tbeir  tonnage 451,293 

Probable  number  of  arrivals  and  departures  of  veesels  which  do  not 

enter  or  clear - 300 

Chief  articles  of  commerce:  Lumber,  grain,  and  coal. 


LETTER    OF     MAJOR    WALTER    M'FARLAND,    CORPS    OP     ENGINEERS, 
RECOMMENDING  THE  CONSTRUCTION  OF  SPURS  TO  THE  WEST  BREAK- 


UNITED  States  Engineer  Office, 

Oswego^  N.  T.,  April  19,  1883. 
General  :  I  have  the  honor  to  send  you  by  express  to  day  a  roll 
containing  two  sheets  of  drawings  indicating  the  method  which  I  have 
to  recommend  for  preventing  the  accumulated  wave  which  forms  against 
the  west  breakwater  at  Oswego  from  rolling  across  the  mouth  of  the 
liarbor,  endangering  vessels  seeking  to  enter  it  by  subjecting  them  to 
the  action  of  a  heavy  beam  sea  at  a  critical  moment. 

The  subject  has  been  referred  to  in  my  letter  to  you  of  February  18. 
1882,  in  relation  to  the  lighting  of  the  harbor,  and  in  my  last  annual 
report.  I  inclose  herewith  a  copy  of  detailed  specifications  for  the  con- 
struction of  the  work  proposed  and  a  statement  of  the  reasons  for  my 
recommendations. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 

Major  of  Engineers. 
Brig.  Gen,  H.  G.  Wright, 

Chief  of  Engineers^  U.  8,  A. 


STATEMENT    OF    THE    REASONS    FOR  ADDING    SPURS    TO   THE  WEST    BREAKWATER  AT 
OSWEOO,  NEW  YORK,  AND  A  DESCRIPTION  OF  THEIR  CONSTRUCTION. 

1.  The  west  breakwater  at  the  harbor  of  Oswego  consists  of  a  shore  arm  about  900  feet 
long  running  northerly,  and  a  lake  arm  about  4,900  feet  lon^  running  from  the  outer 
extremity  of  the  shore  arm  about  north  60  degrees  east,  terminated  at  its  eastern  end 
by  a  wing  running  shoreward  about  250  feet. 

The  entrance  to  the  harbor,  350  feet  wide,  lies  between  the  eastern  end  of  the  west 
lyveakwater,  and  the  western  end  of  the  east  breakwater,  which  is  in  course  of  con- 
struction. 

2.  The  prevailing  storms  on  Lake  Ontario  come  from  the  westward,  the  gales  at  times 
being  very  severe,  producing  very  heavy  seas. 

3.  These  seas,  striking  the  west  breakwater  at  a  low  angle,  are  partly  deflected  and 
voU  along  it,  and  bein^  reinforced  by  succeeding  waves  they  increase  in  height  as  they 
proceed  until  they  either  break  and  fall  over  the  breakwater,  or  roll  across  the  en- 
trance to  the  harbor,  subjecting  vessels  that  attempt  to  enter  the  harbor  at  such  times 
to  the  danger  of  encountering  a  beam  sea  at  a  very  critical  moment. 

The  following  extracts  from  a  letter  sent  to  the  Chief  of  Engineers  from  this  office 
under  date  of  Februarv  18,  1882,  in  relation  to  the  lighting  of  &e  harbor,  exhibit  the 
danger  which  results  from  this  condition  of  things. 
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MXTRACTS. 

"  No  fault  is  to  be  fonnd  with  the  present  i^stem  of  lighting,  so  fkr  as  the  < 
condition  of  the  weather  is  concerned ;  the  difficolty  occors  during  the  season  of  i 
active  operations  in  the  fall,  when  heavy  gales  from  the  westward  aceompaoiad  wilk 
storms  of  ra  n  and  snow  prevail,  which,  with  the  reaction  from  the  long  breakwater 
render  it  exceedingly  difficnlt  for  vessels  to  make  the  entrance  to  the  harbor,  aad  to 
miss  it  means  destruction  of  vessel  and  cargo,  and  almost  certain  loss  of  life. 

^*  The  difficolty  resulting  from  the  reaction  from  the  west  breakwater,  nearly  a 
mile  long,  is  one  that  exists  at  no  other  harbor  on  the  lakes,  for  everywhere  else  the 
entrance  is  formed  by  piers  that  extend  iuto  the  lake  several  hundred  yards,  and  ves- 
sels entering  have  only  the  natural  action  of  the  sea  to  contend  with ;  while  at  Oiawega 
the  seas  coming  from  the  westward  and  striking  the  breakwater  at  a  low  angle  an 
partly  reflected  and  partly  roll  along  it,  accumulating  as  they  go,  so  ihat  -veeseis  on 
reaching  the  entrance  have  not  only  the  ordinary  wave  to  encounter,  but  what  is  far 
more  dangerous,  the  accumulated  wave,  which  I  have  myself  seen,  repeatedly,  pas 
in  solid  volumes  over  the  tops  of  the  snubbing  posts  on  the  east  breakwater,  15  fiosl 
above  the  water  level. 

*'It  requires  no  argument  to  show  how  delicate  and  dangerous  a  matter  it  is  to 
bring  a  vessel  in  through  such  a  beam  sea  as  this  in  broad  daylight  with  all  the  help 
that  a  well  marked  shore  line  can  five;  and  what  it  is  to  attempt  the  same  thing  at 
night,  when  the  whole  outline  of  both  breakwaters  has  disappeared  from  view  and 
but  one  end  of  one  of  them  is  faintly  marked  by  a  light  often  obscured  by  rain,  sleety 
or  spray,  may  be  easily  imagined. 

"It  is  idle  to  talk  of  sailing  by  ranges  in  such  circumstances.  In  order  to  avoil 
being  swept  by  the  trend  of  the  sea  against  the  lee  breakwater  the  vessel  mast  hag  ths 
one  to  windward  (usually  the  west  breakwater)  as  closely  as  possible,  and  in  viewol 
the  impossibility  of  CHtimatiug  distances  correctly  in  the  dark,  there  is  bat  one  way 
to  make  this  a  safe  thing  to  attempt,  and  that  is  by  markiog  both  sides  of  the  ea* 
trance  distinctly. 

"It  is  the  common  testimony  of  the  vessel  masters  sailing  to  this  port  that  during 
these  heavy  gales  the  breakwater  cannot  be  seen  at  all  even  daring  daylight,  as  it 
is  completely  covered  by  broken  water,  and  the  reaction  from  the  breakwater  extends 
this  broken  water  troni  one-fourth  to  one-half  a  mile  into  the  lake. 

"A  vessel  entering  this  broken  water  begins  to  tumble  about,  steers  badly,  and  be- 
comes to  some  extent  unmanageable,  the  effect  increasing  as  she  neais  the  entranee^ 
and  yet  she  must  manage  to  stand  close  to  the  windward  side  of  the  channel  or  ma 
the  risk  of  being  destroyed  against  the  opposite  breakwater.  •  •  «  iiie  harbor 
has  always  been  a  troublesome  one  to  enter  in  very  bad  weather,  as  it  is  on  the  opea 
coast  near  the  eastern  end  of  the  lake,  and  is  exposed  to  the  full  sweep  of  the  asa 
eoming  from  the  other  end  160  miles  to  the  westward.  The  prevailing  winds  and  tiw 
most  serious  gales  are  from  southwest  to  northwest.  The  brealurater  runs  abool 
northeast  to  east.  " 

"  There  have  been  wrecks  here  from  the  earliest  days,  as  vessels  misdng  the  ^itraaes 
would  go  ashore  on  the  rocks  under  Fort  Ontario.  There  are  records  of  six  or  Bevea 
being  cast  ashore  there  in  one  night.  The  number  of  wrecks  has  decreased  ainoe  tha 
formation  of  an  artificial  harbor.^ 

The  scheme  which  I  propose  as  offering  a  partial  remedy  against  the  strong  cross- 
eurrent  and  beam  sea  which  are  encountered  at  the  entrance  of  the  harbor  in  very  bad 
weather,  consists  of  the  construction  of  two  or  more  spurs  running  liUteward  fix>m  tba 
west  breakwater  and  at  right  angles  to  it.     *     *    ^ 

The  first  spur  is  placed  well  to  the  westward  of  the  entrance,  because  it  shoold  ba 
out  of  the  way  of  vessels  approaching  the  entrance  from  the  westward.  They  ars 
often  compelled  to  hug  the  breakwater  rather  closely  near  its  eastern  end  in  making 
the  harbor,  and  therefore  the  spur  should  not  be  very  near  the  entrance. 

At  the  plune  time  it  is  near  enough  to  prevent  much  wave  accumulation  from  the 
westward  at  the  entrance,  and  it  breaks  the  current  along  the  breakwater. 

To  break  this  current  elsewhere,  thus  preventing  too  great  a  shove  of  the  sea  against 
the  first  spur,  other  spurs  should  be  put  in  to  the  westward. 

The  general  direction  of  these  spurs  should  be  perpendicular  to  the  line  of  the 
breakwater,  because  the  storms  sometimes  come  from  the  north  and  northeast. 

The  length  of  these  spurs  is  put  at  150  feet  each,  which  may  be  increased  if  found 
necessary. 

The  cross-section  proposed  for  these  spurs  is  trapezoidal  to  give  greater  stability  for 
the  same  cost,  and  to  reduce  the  shock  to  the  structure  from  the  strung  current  and 
the  broken  wave  by  permitting  the  water  to  rush  np  and  pass  over  the  top  instead  of 
delivering  its  entire  blow  against  a  vertical  wall. 

The  slope  of  the  sides  is  secured  by  setting  each  12-inch  side  timber  6  inches  back  oa 
the  timber  below  it.    The  exposed  eomers  will  be  worn  down  by  the  action  of  the 
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rater  and  ice,  and  tliiB  and  the  neoeeeity  of  arranging  for  secnre  bolting  requires 
iliat  tlieae  Tv^alls  should  be  made  doable. 

Oak.  is  introduced  where  the  action  of  the  ice  would  be  most  severe. 

Clamping^  pieces  are  used,  running  up  and  down  the  cross- walls,  in  order  to  hold  the 
horizontal  courses  iftore  firmly  together,  and  to  resist  the  tearing  action  of  the  waves 
as  tbey  roll  np  the  outer  slopes. 

To  enable  gravity  to  act  much  as  possible  in  resisting  the  movement  of  the  water 
over  tbeee  spurs,  and  also  to  make  tne  spurs  themselves  as  conspicuous  as  possible, 
their  tops  are  raised  to  a  heisht  of  12  feet  above  the  water-level,  and  their  outer  ex- 
tremities are  to  be  terminated  with  solid  cones,  painted  white,  and  running  up  to  the 
heig^bt  ^wbich  the  side  slopes  of  the  spurs  themselves  would  give,  namely,  about  17 
feet,  ^wbicb  would  make  the  apex  of  each  about  29  feet  above  tne  water-leveL  I  con- 
sider this  a  necessary  safeguard  to  prevent  coasting  vessels  from  running  into  the 
spurs.      *     •    • 

Kespectfnlly  submitted. 

Walter  McFarlakd, 

Major  of  Engineers. 


M  M  zi. 

IMPROVEMENT  OF  SACKETT'S  HARBOR,  NEW  YORK. 

During  the  past  fiscal  year,  under  a  contract  with  William  J.  Daly, 
dated  May  5, 1883,  8,510  cubic  yards  of  sand,  mud,  and  gravel  were 
removed  £rom  the  harbor.  The  dredging  developed  the  existence  of 
limestone  rock  in  the  southern  part  of  the  harbor,  at  a  depth  of  about 
12  feet  below  water,  and  1  or  2  feet  less  at  the  angle  near  the  Bailroad 
Dei)ot. 

Daring  the  present  season  dredging  under  the  existing  contract  will 
be  completed  by  the  removal  of  about  15,000  cubic  yards  additional  to 
the  work  done  prior  to  June  30, 1883. 

A  crib  about  20  feet  square  will  be  placed  on  the  shoal  which  extends 
southerly  into  the  harbor  from  the  east  end  of  Ship  House  Point,  for 
the  purpose  of  defining  the  shore  and  the  entrance,  and  also  to  furnish 
facilities  for  mooring  vessels  while  lying  in  the  harbor. 

It  is  desired  by  those  interested  in  the  harbor  that  it  should  ulti- 
mately be  deepened  so  as  to  admit  the  largest  vessels  that  will  be  able 
to  pass  the  Welland  Oanal ;  that  is,  vessels  drawing  14  feet  of  water. 
Should  this  be  required,  the  present  estimates  for  this  harbor  would 
require  to  be  modified,  on  account  of  the  increased  quantities  of  mate- 
rial to  be  removed,  and  also  to  provide  for  the  excavation  of  a  large 
quantity  of  rock.  This  rock  in  place  prevented  the  dredging  this  season 
from  reaching  12  feet  depth  in  a  portion  of  the  harbor.  With  the  com- 
pletion of  the  dredging  of  the  present  contract  the  harbor  will  have  a 
depth  of  12  feet  at  low  water  extending  over  nearly  the  whole  required 
area  of  the  harbor,  and  it  seems  that  the  present  project  for  its  improve- 
ment has  been  completed  so  far  as  can  be  done  without  blasting  rock  in 
place. 
V.  No  farther  appropriation  is  asked  for  this  harbor. 

Money  aUitement. 

AmoaDt  appropriated  by  act  passed  AnffOBt  2,  1882 |7,000  00 

July  1, 1883,  amoant  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1882 $447  18 

July  1, 1883,  outstanding  liabilities 1,702  00 

2, 149  18 

July  1,1883, amount  available 4,860  82 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

6455— B  83 ^123 
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Ab§ira€i  of  pmoMUfcr  in^mfving  ekannel  ol  Saektttet  JE[mrb<fr,  N,  F.,  roetkeed  am 

at  the  Vnited  States  Engineer  ofiee,  Oewego,  N.  T.,  at  11  el'eUfek  a.  m.,  4pril  SS^laBS, 
under  advertieement  of  March  12, 18B3. 

[Approxiamte  quantttias.] 


Ko. 

Kline  and  addreM  of  bidder. 

I>radging. 

TolaL 

Quantity. 

Bttte. 

1* 

William  Jamea  Daly,  Ogdenabnrg.K.T 

OubUpmrdg. 
14.000 

''•Vib 

|S,M« 

*  Accepted. 


COMMKRCIAL  STATISTICS. 

The  following  etatement  of  the  oommeroe  of  the  port  of  Saoketf  a  Harbor,  K.  T.,  ftr 
the  fiscal  year  ending  Jane  30,  1883,  ia,  throagh  the  coorteey  of  the  ooUector  of  caa- 
toniB,  famished  fh>in  the  records  of  the  costOM-hoase : 

Revennefrom  oostoms 93,430SS 

Taloe  of  imports $21^S4I6  i» 

Value  of  exports <9,300  m 

Number  of  vessels  cleared 177 

Their  tonnage 5,009 

Number  of  vessels  entered 178 

Their  tonnage 5,068 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 
or  dear 125 

Chief  artieles  of  oommeroe:  Grain,  ooal,  fish,  cedar  posts,  hop-poles,  Inmber,  and 
hay. 


MM  12. 

IMPROVEMENT  OF  OODENSBURO  HARBOR,  NEW  TORE. 

Daring  the  past  fiscal  year,  nnder  a  contract  with  Franklin  Lee^ 
dated  December  13, 1882,  9,648  cubic  yards  of  material  irere  removed 
from  the  channel  between  the  lower  end  of  the  city  front  and  deep 
water  in  the  Saint  Lawrence  Biver,  giving  a  channel  150  feet  in  width 
and  15  feet  depth  at  low  water. 

Operations  during  the  present  season  will  consist  in  deepening  the 
channel  along  the  S^int  Lawrence  front  of  the  city. 

Continuation  of  dredging  is  the  work  contemplated  daring  tiie  fiscal 
year  ending  June  30, 1^. 

M(me!f  statement* 

Amount  appropriated  by  act  passed  August  2,  1883 $10,000  00 

July  1,  19Q  amount  expended  during  &cal  year,  exclusive  of 

outstanding  liabilities  July  1,1882 $4ffr  95 

July  1, 1883,  outstanding  iiabiUties 2,182  56 

1 2,590  51 

July  1, 1883,  amount avaOable 7,409  49 

Amount  (estimated )  required  for  completion  of  existing  project 66,000  00 

Amount  tnat  can  be  profitably  expended  i n  fiscal  year  ending  June  30, 1885 .    40,000  00 
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^^mtraci  of  propaahfor  improving  at  Ogden9hurg  Harbor,  New  YorTe^  received  and  opened 
w^t  the  United  States  Engineer  office,  (hwegOy  JST,  F.,  at  11  o^clock  a.  m.,  Wedneeday,  No- 
vember 8,  1862,  under  advertisement  of  October  2,  1882. 


M-o- 

KunM  and  addnaaes  of  bidden. 

Dredging. 

TotaL 

Quantity. 

Bate. 

*1 

Franklin  Lea,  Buffalo,  K.  T 

Oubteyardt. 

so;  000 
50,000 

P€rcu.yd. 
27 

111,000 
1^000 
18,600 

2 
8 

John  Hannan.  Ogdenabnrff,  N.  Y 

George  Kelloggand OrviUe  J.  Jennings,  Fulton,  N.  T 

*Acoepted. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  Ogdensbnrg,  N.  Y.,  for  the 
fis^sal  vear  ending  June  30,  1883,  is,  through  the  coartesy  of  the  collector  of  oastoma, 
furnished  from  the  records  of  the  custom-house: 

RoTenne  from  customs |159,990  30 

Valne  of  imports $1,357,008  00 

Vaalue  of  exports    #675,042  00 

Number  of  vessels  cleared 1,341 

Tlieir  tonnage 293,088 

Number  of  vessels  entered 1,475 

Tbeir  tonnage 325,436 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not 

enter  or  clear 12,000 

Chief  articles  of  commerce:  Lumber  grain,  and  merchandise. 


MM  13. 


IMPROVEMENT  OF  WADDINGTON  HARBOE,  NEW  YORK. 

No  work  has  been  done  at  this  harbor  during  the  past  fiscal  year. 
ISo  funds  were  available  at  the  commencement  of  the  year,  and  none 
have  been  appropriated  since.  As  stated  in  the  last  Annual  Keport,  the 
oriKiual  project  has  been  completed,  and  there  seems  to  be  no  good 
reason  for  attempting  further  work  at  this  harbor. 

The  work  already  done  has  secured  a  channel  of  navigable  width  and 
11  feet  depth  at  low  water,  through  the  bar  at  the  head  of  Little  Biver, 
and  the  channel  below  the  dam  has  been  considerably  improved. 

Ko  appropriation  is  asked  for. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  Waddington,  N.  Y.,  for  the 
fiiwal  vear  ending  June  :K),  188!),  is,  through  the  courtesy  of  the  o<Mleeior  of  customs^ 
furnished  from  the  records  of  the  custom-house: 

Revenue  from  customs $15,121  61 

Value  of  imports |73,962  OO 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 
or  clear 1,500 

Chief  articles  of  commerce:  Live  stock  and  lumber. 
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During  the  past  fiscal  year  proposals  were  received  for  the  remoTBi 
of  aboat  2,000  cubic  yards  of  material  at  the  "  Rapids.''  There  being 
but  a  single  bid  at  $6  per  cubic  yard,  it  wa«  recommended  by  the  officer 
in  charge,  and  approved  by  the  Chief  of  Engineers,  that  the  bid  be  re- 
jected, for  the  reason  that  only  about  one  quarter  of  the  required  work 
could  be  accomplished  by  entering  into  a  contract  iix>on  this  bid,  and 
that  the  work  be  deferred  until  a  further  appropriation  is  made  for  it 

If  further  appropriation  is  made  the  work  contemplated  daring  the 
fiscal  year  ending  June  30, 1885,  is  dredging. 

Money  statement 

Amount  appropriated  by  act  passed  Aag:nBt  2,  1882 $3,000  09 

Jnly  1, 1883,  amount  expended  during  fiscal  year ..  St  10 

July  1,  1883.  amount  available « 2,948  69 

Amount  (estimated)  reaulred  for  completion  of  existing  project 9,00000 

Amount  that  can  be  pron tably  expended  in  fiscal  year  ending  June  30, 1835 .       9, 000  01 


MM  15. 

IMPROVEMENT  OF  PLATTSBURGH  HARBOR,  NEW  YORK. 

The  last  appropriation  made  for  this  harbor  was  for  $1,000  hv  act  of 
June  14, 1880. 

During  the  past  fiscal  year  a  survey  was  made  of  the  harbor  in  tht 
vicinity  of  the  city  front  and  breakwater.  Complaint  having'  been  made 
of  the  formation  of  a  shoal  in  front  of  the  city  wharves,  and  the  beM 
having  been  expressed  that  its  formation  was  due  to  thedepositof  saw- 
dust brought  down  the  Sarana<)  Eiver,  an  examination  was  made  Aa- 
gust  10,  1882,  by  Assistant  Engineer  William  P.  Judson,  which  is  ap- 
pended hereto. 

A  survey  made  in  l!^ovember,  1882,  shows  that  the  8-foot  curve  at  lo¥ 
water  extends  about  200  feet  east  and  500  feet  south  of  the  wharf  of  the 
Plattsburgh  Dock  Company,  and  also  that  the  depth  of  8  feet  at  low 
water  is  carried  to  within  50  feet  of  the  front  of  the  wharf. 

The  breakwater  is  in  good  repair,  and  the  only  expenditare  required 
in  the  near  future  for  maintaining  the  harbor  in  condition  for  tiie  re- 
quirements of  commerce  will  be  a  small  amount  for  dredging,  and  this 
is  the  work  contemplated  during  the  fiscal  year  ending  June  30, 1^. 

Money  statement 

Jnly  1,  1882,  amount  available $l»G29G0 

July  1,  188^),  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1882 2^05 

Jnly  1,  1883,  amount  available 1,403  95 

Amount  (estimated)  for  completion  of  existing  project 12,00000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.      5, 000  00 


RKPORT  OF  MR.  WILLIAM  P.  JUDSON,  ASSISTANT  ENOINESR. 

OSWKGO,  N.  T.  August  18, 1882. 

Major  :  I  have  the  honor  to  report  as  follows  regarding  the  present  condition  of 
Plattsburgh  Harbor  from  an  examination  of  it,  and  of  the  lower  6  miles  of  the  Sanuue 
Biver,  which  I  made  on  the  10th  instant. 

The  harbor,  which  is  wholly  artificial,  consists  of  a  breakwater  which  shelters  tluee 
wharves  which  project  into  Lake  Cbamplaln  from  the  south  side  or  the  river's  mooth. 
This  breakwater  is  detached  from  the  shore  and  is  generally  parallel  to  the  wharf- 
front,  whioh  it  shelters  from  the  east  and  southeast.    The  line  of  heaviest  sea  is  frov 


Digiti 


zed  by  Google 


1958     BEPORT  OF  THE   CHIEF  OF  EKGINEER8,   U.   8.  ASHY. 

MM  z6. 

IBCPBOYEMENT  OF  SWANTON  HAEBOB,  VEBMONT. 

During  the  past  fiscal  year  the  work  of  extending  the  breakwater 
under  the  appropriation  of  $4,500,  made  by  the  act  of  August  2, 1882, 
was  advertised,  but  there  being  no  bids  received,  it  was  recommended 
by  the  officer  in  charge,  and  approved  by  the  Department,  that  tiie  work 
be  done  by  hired  labor  and  purchase  of  material  in  open  market 
Under  this  anthority  the  filling  with  stone  of  the  crib  sunk  during  18S1 
was  completed,  and  work  was  in  progress  upon  the  building  of  an  ad- 
ditional crib,  to  be  placed  in  extension  of  the  breakwater,  and  the  con- 
struction of  78  linear  feet  of  superstructure  over  the  crib  sunk  in  1S8I. 

During  the  present  season  it  is  proposed  to  complete  and  place  one 
crib  substructure  50  feet  in  length  in  extension  of  the  breakwater  and 
complete  the  superstructure  over  78  linear  feet  of  breakwater. 

When  the  site  of  the  breakwater  was  selected  it  was  supposed  thai 
the  docks  and  wharves  would  be  located  in  its  vicinity.  But  in  1877  xke 
docks  were  located  about  three-fourths  of  a  mile  north  of  the  breakwals 
then  in  process  of  construction,  thus  rendering  doubtful  the  protectioi 
which  the  breakwater  was  proposed  to  furnish.  The  Saint  Johnsbuq 
and  Lake  Ghamplain  Kailroad  Company  have  recently  brought  their 
line  to  this  harbor^  and  are  considering  the  site  of  docks  and  wharves 
for  the  same. 

In  view  of  the  inadequate  protection  afforded  to  the  present  docks  and 
wharves,  and  the  uncertainty  of  the  location  of  the  new  ones,  it  is  ad- 
visable to  defer  further  extension  of  the  breakwater  until  the  action  of 
the  railroad  company  shall  have  given  indications  of  requirements  for 
further  breakwater  extension. 

Money  statement 

July  1,  1B82,  a  moant  available $1,9(9  0$ 

Amoant  appropriated  by  aot  paased  Aagast  3,  1882 4,506  00 

6,409  06 
July  1. 1883,  amount  expended  during  ftsoal  year,  ezclasive  of  outstanding 
liabilitiea  July  1,  1882 1,764  M 

July  1,  1883,  amount  avalUble 4,644  SB 

Amount  (estimated)  required  for  completion  of  existing  project 170, 000  00 


COMMERCIAL   STATISTICS. 

The  following  statement  of  tbe  commerce  of  the  port  of  S wanton,  Vt.,  for  the  fiscal 
year  ending  June  30,  1883,  is,  through  the  courtesy  of  the  coUector  of  customs,  for- 
nishad  from  the  records  of  the  custom-house : 

Revenue  from  customs |lt^^  ^ 

Value  of  imports $10,537  00 

K  amber  of  vessels  cleared 13 

Their  tonnage 474 

Number  of  vessels  entered 13 

Their  tonnage 474 

Chief  articles  of  commerce :  Iron  and  coal. 
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MM  17. 

IMPROVEMENT  OF  BUBLINGTON  HAEBOB,  VERMONT. 

I>urin^  the  past  fiscal  year  one  crib  substmctare,  50  feet  in  length,  was 
bnilt  and  placed  in  the  northerly  extension  of  the  breakwater.  Under 
a  COD  tract  with  Dellabach  and  Mnrphy,  dated  May  13, 1882,  a  part  of 
the  stone  required  for  crib  filling  was  Airnished,  bat  failing  to  complete 
their  contract  the  balance  was  purchased  in  open  market.  Under  an 
advertisement  for  proposals  dated  November  14, 1882,  for  the  extension 
of  tlie  breakwater,  no  bids  were  received,  and  upon  the  recommendation 
of  the  officer  in  charge,  and  with  the  approval  of  the  Chief  of  Engineers, 
the  work  of  building  and  placing  one  crib  50  feet  in  length  and  build- 
ing saperstructure  over  10J»  linear  feet  of  breakwater  was  undertaken 
by  hired  labor  and  purchase  of  material  in  open  market.  At  the  close 
of  tbe  fiscal  year  the  crib  was  ready  for  sinking  and  the  timber  and  iron 
on  hand  for  the  proposed  superstructure.  During  the  present  season 
the  foregoiug  work  will  be  completed. 

A  survey  of  the  harbor  was  made  in  November  and  December,  1882. 
and  the  results  of  the  survey  seem  to  indicate  that  the  wharves  ana 
shipping  would  be  better  protected  by  an  extension  of  the  breakwater 
southward  and  iDcliuing  toward  the  shore. 

The  superstructure  of  about  1,000  linear  feet  of  the  breakwater  imme- 
diately south  of  the  light-keeper's  house  is  very  much  decayed,  and  will 
require  repairing  at  an  early  date. 

Continuation  of  the  breakwater  with  necessary  repairs  is  the  work 
contemplated  during  fiscal  year  ending  June  30, 1885. 

Money  statement 

July  I,  1882,  amount  available $2,803  26 

Amount  appropriated  by  act  passed  Aaguat  2, 1882 12,000  00 

14,803  26 
July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1882 8,661  76 

July  1,  1883,  amount  available 6,141  61 

Amount  (estimated)  reouired  for  completion  of  existing  project 228, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1886.    60, 000  00 


COMMKBCIAL  6TATI8TICB. 

The  following  statement  of  the  commerce  of  the  port  of  Burlington,  Vt.,  for  the 
fiscal  year  ending  June  30, 1883,  is,  through  the  courtesy  of  the  collector  of  customs, 
furnished  from  the  records  of  the  custom-house : 

Revenue  from  customs $207,487 

Value  of  imports $1,347,149 

Number  of  vessels  cleared 540 

Theirtonnage 81,000 

Niunber  of  vessels  entered 540 

Theirtonnage 81,000 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 

or  clear.. .i 1,600 

Chief  articles  of  commerce :  Lumber,  coal,  salt,  iron. 
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During  the  pajst  fiscal  year,  nnder  a  contract  with  L.  Whitney,  dated 
September  10,  ^^h  10,791  cubic  yards  were  dredged  trom  Vergennes 
Basin,  BuUbrook,  Smith's,  and  Gage's  bends.  Under  the  project  for 
the  expenditure  of  the  appropriation  of  August  2, 1882,  proposals  were 
invited  for  work  at  Bullbrook  Bend.  Ko  bids  were  received,  and  with 
the  approval  of  the  Chief  of  Engineers  the  work  at  this  point  is  to  be 
done  by  hired  labor.  The  dredging  done  during  the  season  of  1881 
and  1882  developed  the  existence  of  rock  at  several  points  reqoinng 
increased  depth.  The  original  project  did  not  provide  for  any  rock  re- 
moval. A  detailed  examination  wUl  be  made  during  the  present  season 
to  fully  develop  the  extent  of  the  obstmctiug  ledges,  and  the  results  of 
such  examination  will  determine  the  work,  if  any,  to  be  done  this  sea- 
son. 

The  deepening  and  widening  of  the  channel  is  the  work  contemplated 
dunng  the  fiscal  year  ending  June  30, 1885. 

Money  statement 

July  1,  1882,  amonnt  available ♦5,780  34 

Amount  appropriated  by  act  passed  August  2,  1882 2, 000  Ifr 

7, 780  31 
July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  ontstandinff 
liabilities  July  1, 1882. 3,744  37 

July  1, 1883,  amount  available 4,035  97 

Amount  (estimated)  required  for  completion  of  existing  project 39, 74B  40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885 .     20. 000  00 


MMzg. 

IMPROVEMENT  OF  TICONDEROGA  RIVER,  KEW  YORK. 

During  the  past  fiscal  year,  14,981  cubic  yards  were  removed  nnder 
an  agreement  with  Lather  Whitney,  at  the  rate  of  20  cents  per  cabic 
yard. 

An  examination  made  in  July,  1883,  showed  that  the  channel  bad 
fairly  maintained  a  depth  of  6  feet  at  low  water.  The  high  stage  of 
lAke  Champlain  daring  the  season  has  rendere<l  the  present  depth  of 
channel  in  Ticonderoga  Biver  deep  enough  for  the  demands  of  this 
season,  and  parties  most  interested  in  the  improvement  preferred  that 
the  small  unexpended  balance  be  held  in  reserve  to  do  such  dredging 
as  might  be  necessary  early  next  season.  The  improvement  proposed 
by  the  present  project  is  to  meet  the  requirements  of  a  commerce  based 
upon  the  transportation  annually  of  about  8,000  cords  of  wood  and 
2,000  tons  of  coal.  Continuation' of  dredging  is  contemplated  during 
the  fiscal  year  ending  June  30, 1885. 

Money  statement. 

Amount  appropriated  by  act  passed  August  2,  1882 |5,000  00 

July  1, 1883,  amount  expended  during  nscal  year 3,485  80 

July  1,  1883,  amount  available 1,514  20 

Amount  (estimated)  required  for  completion  of  existing  project 32, 516  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1885.  10, 000  OO 
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Alexandria,  Mo.,  improvement  of  Mississippi  River  at. 
Allegheny  River,  Pa, ,  improvement  of 

Alpena  Harbor,  Mich.,  improvement  of 

Altamaha  River,  Ga.,  improvement  of 
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Ashtabula  Harbor,  Ohio,  improvement  of 

Atchison,  Kans.,  improvement  of  Missoori  River  at ... 
Au  Sable  River  and  Harbor,  Mich.,  improvement  of. .. 

B. 

Balti  more,  defenses  of 

Baltimore  Harbor,  improvement  of  entrance  to 

Bath,  Me.,  improvement  of  the  gut  opposite 

Battalion  of  Engineers -- ...--. 

Bay  of  Superior,  Wis.,  improvement  of  natural  en- 
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<Uhehali8  River,  Wash.,  survey  and  improvement  of... 
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Dan  Biver^  Va.  aad  N.  C,  improTement  of ; 

Davis  Island,  Ohio  River,  movable  dam  at 

Dears  Island,  Md.,  water  passage  at,  improvement  of  J 

Defenses  of  the  northern  frontier 

sea  coast  and  lake  frontier • 

torpedo i 

Delaware  Breakwater  Harbor,  improvement  of [ 

survey  of. 

Delaware  Breakwater  Harbor,  removal  of  wrecks  from  ' 
Delaware  River:  ' 

at  Schooner  Ledge,  improvement  of 

below  Bridesbnrfc,  Pa.,  improvement  of 

.between  Trenton  and  Bridesburg,  Pa.,  improve-  \ 

ment  of 

near  Cherry  Island  Flats,  improvement  of ! 

survey  of 

Des  Moiues  Rapids  Canal,  Misitissippi  River,  operating 

and  care  of 

Des  Moiues  Rapids  Canal,  Mississippi  River,  dry  dock  ' 

at I 

Detroit  River,  Mich.,  improvement  of 

Dry  Tortugas  Harbor,  Fia,,  defenses  of ' 

Dubuque,  Iowa,  improvement  of  harbor  at 

Duck  Creek,  Del.,  iuiproveraeut  of ] 

Duck  River,  Tenu . ,  improvement  of ' 

Duluth  Harbor,  Minn.,  improvement  of 

Dunkirk  Harbor,  N.  Y.,  improvement  of 

Duties  and  rank  of  officers  of  the  Corps  of  PiUgineers.. 

£agle  Harbor,  Mich.,  improvement  of 

EaMt  Chester  Creek,  N.  Y.»  improvement  of 
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Edisto  River,  8.  C,  improvement  of 
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Elk  River,  W.  Va.,  improvement  of 
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Engineer  depot  and  post  at  Willets  Point,  N.  Y 

Engineer  school  of  application  at  Willets  Point,  N.  Y. . 

Erie  Harbor,  Pa.,  improvement  of 

Escambia  River,  Ala.  and  Fla.,  improvement  of 

Estimates  for  surveys  and  examinations 

Explorations  and  recounaissances 

Explorations  and  recounaissances,  estimates  for 

Explorations  and  surveys  in  Department  of  Arizona. .. 
Explorations  and  surveys  in  Department  of  the  Co- 
lumbia   I 
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Feather  River,  Cal.,  improvement  of 

I'^emandiua  and  Saint  John's  River,  Fla.,  deepening 

the  inside  passage  between 

rish- ways  at  Great  Falls  of  Potomac  River 

rive-Mile  Point,  Delaware  River,  examination  at 
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Grand  Haven  Harbor,  Mich.,  improvement  of. 
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Green  Bay,  Wis.,  improvement  of  harbor  at 

(Jreenport  Harbor,  N.  Y.,  imi)rovement  of 

Gayandotte  River,  West  Va.,  improvement  of 

Gut  ten  berg,  Iowa,  improvement  of  Mississippi  River  at. 
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Harlem  River,  N.  Y.,  improTemen t  of '    96 

Hell  Oate,  N.  Y,,  improvement  of  navigation  at |    94 

Hennepin  Canal,  surveys  for [  289 

Hiwassee  River,  Tenn.,  improvement  of ;  253 
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Ice  harbor  at  Belle  River,  Mich.,  construction  of 

Ice  harbor  at  Chester,  Pa.,  condition  of 

Ice  harbor  near  Cincinnati,  Ohio,  construction  of. 

Ice  harbor  head  of  Delaware  Bay 

Ice  harbor  at  Dubuque,  Iowa 

Ice  harbor  at  Marcus  Hook,  Pa.,  construction  of. 

Ice  harbor  at  mouth  of  Muskingum  River 

Ice  harbor  at  New  Castle,  Del 

niinois  River,  improvement  of 

Illinois  and  Michigan  Canul,  survey  for  enlargement  of. 

Indian  River,  Del. ,  improvement  of 

luHide  passage  between  Feruandina  and  Saint  John's 
River,  Fla.,  iniprovement  of 
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James  River,  Va. ,  improvement  of !  141    683 

Jetties  at  South  Pass  of  the  Mississippi  River,  in-  i 

si>ectlonof I  198  1031 

Jonesport,  Me.,  improvement  of  Moosebec  Bar  at 60    410 
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Kanawha  River,  Great,  improvement  of '  146    706 

Kanawha  River,  Little,  improvement  of 267 

Kansas  City,  Mo.,  improvement  of  Missouri  River  at. .   231 

Kennebec  River,  Me.,  defenses  of "      8 

Kennebunk  River,  Me.,  improvement  of. '    63    422 

Kenosha  Harbor,  Wis. ,  improvement  of !  285 

Kent  Island  Narrows,  Md. ,  improvement  of 134    669 

Kentucky  River,  Kj. ,  improvement  of i  265 

Kewaunee^  Mich.,  inrprovement  of  harbor  at 281 

Keyport  Harbor,  N.  J.,  improvement  of Ill    588 

Key  West.,  Fla.,  improvement  of  harbor  at 187    972 

Key  West,  Fla.,  defenses  of. 40 
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Lagrange  Bayou,  Fla..  improvement  of 
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